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Mercurochrome-220 soluble and gentian violet, 267 

Mercury absorption from the skin, microscopic study, 181 

Micro-organisms, group, transmitted hereditarily in ticks 
and apparently unassociated with disease, 308 

Microsporidia parasitic in mosquitoes, studies, 213 

Mitral stenosis without rheumatic fever in North China, 97 

Mosquito breeding in specific places, 211 

—— —, California rice-fields nnd, 444 

Mosquitoes and coconut palms, 234 

Mycetoma in Tunisia, four new cases, 235 

—— report of four cases, 140 

Mycorrhiza plants, Calluna vulgaris, nutrition, 867 

Mycotic paronychia and dermatitis, 272 

Myeloid leukemia of the skin, 99 

Neo-arsphenamin, treatment with intraperitoneal in- 
jection, 410 

Nephritis, concentration of plasma proteins, 146 

Neurosyphilis, clinical and serological studies, with try- 

parsamide therapy, 387 

, results secured by standard methods of treatment, 198 

—— , tryparsamide in treatment of, 197, 355 

treatment, 370 

Night soil, utilization of solar light and heat in treatment 
of, 291 

Nitritoid crisis following intravenous injection of arsenicals, 
cause of, 446 

Nodosites juxta-articulaires, 369 

Obscure lesions, effects on organ weights of apparently 
normal rabbits, 386 

Orchidoma or orchidoblastoma of the horse, 143 

Orchitis of the rabbit, experimentally produced by inocula- 
tion with the spiroch:ete of rat-bite fever, 144 

Ornithobilharzia odhneri n. sp. from Asiatic curlew, 
notes on, 369 

Oxygenation and starvation, effects on symbiosis between 
termite, termopsis and its intestinal flagellates, 369 

Paralysis, general, treatment by malaria, 271 

———, treatment of general by inoculation with malaria, 267 

Paratyphoid-enteriditis infection of white mice, microbic 
virulence and host susceptibility, 313 

—— fever, report of epidemic in patrons of a cafeteria, 198 

outbreak, certified milk-borne, 307 

Parenchymal róles in pulmonary tuberculosis, 447 

Parsa hilarata Staudinger, some observations and ex- 
periments on irritating properties of larva, 269 

Pathogenic fungi, reaction to ultra-violet light and róle 
played by pigment in this reaction, 200 

Penetration of fruits and vegetables by bacteria and other 
particulate matter, and the resistance of bacteria, 
protozoon cysts and helminth ova to common dis- 
infection methods, 449 

Peptic ulcer, focal infection, 272 

Pine oil films, toxic action of oil films upon mosquito 
larvæ, with particular reference to, 269 

Plague, bactericidal power of blood of rats as measure of 
their immunity to, 355 

— fleas, with special reference to Milroy lectures, 1924, 
408 

—— investigations in Egypt, report on, 34 

——, production of immunity by vaccine, 134 

transmission through ectoparasites of tarabagan, 307 

Plasmodium falciparum, some morphological features, 143 
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ASNOTATIONS— continued. ANNOTATIONS— continued. 


Pneumococcus immunity, significance of anaphylaxis, 144 

—— infections, blood platelets in, 18 

—— pneumonia, experimental production in mice by in- 
halation method, 199 

—— protein, production and significance of cutaneous 
allergy to, 144 

——, studies on oxidation and reduction by, 17 

Pneumonia in mice, pathology of experimental pneumo- 
coccus, 234 

——, lobar, notes on therapeutic value of pneumococcus 
antibody solution subcutaneously administered in, 290 

——, pathology, caused by bacillus influenze during an 
inter-epidemic period, 214 

Poliomyelitis, anterior, in Kansas, study of the 1923 
epidemic, 143 

Proteus hzemotoxin, 449 

Pseudo-malarial attacks in typhoid fever, 97 

Psoriasis, monilia as possible etiologic factor, 326 

——, treatment by intravenous injections of salicylate of 
soda, 142 

Pulmonary infection with the spirochete and fusiform 
bacilli, 115 

—— plague, investigations, 211 

—— tuberculosis in Cochin China, investigations, 256 

Pyrubrin, a red water-soluble pigment characteristic of 
B. pyocyaneus, 450 

Quinine, concentration in circulating blood, 354 

Rabies during the last ten years, works on, 148 

Radium-therapy in dermatology, 445 

Rat-bite fever with special reference to its etiological agent, 
291 

Raynaud's disease complicated with gastric ulcer, 386 

——- —, skin capillaries, 271 

Reaction product which inhibits reproduction of the 
trypanosomes in infections with Trypanosoma lewisi, 
with special reference to its changes in titre throughout 
the course of infection, 266 

Reinoculations in infection due to a M. melitensis, especially 
after the experimental malady of the guinea-pig, 254 

Relation of insect herpetomonad and crithidial flagellates 
to Leishmaniasis, studies on. —I, 448 ; II, 448 ; III, 448 

Resistance to mildew in cenothera, biochemical study, 343 

Respiratory infections of rabbit, epidemiological studies, 
272 

Rheumatic fever, attempts to transmit to rabbits and 
guinea-pigs, 135 

River fever (Tsutsu-gamushi disease), possible incidence in 
the Central Yangtze Valley, 97 

Rocky Mountain spotted fever, 265 

—— —— in the blood, identification of organism, 





266 

Roentgen-ray dermatoses, chronic, as seen in the pro- 
fessional man, 267 

— treatment in bronchial asthma and chronic bronchitis, 
449 

Salvarsan treatment, effect of alcohol and nicotine, 133 

Saponification of bodies in the United Provinces of Agra 
and Oudh, 211 

Sarcoma, multiple hemorrhagic, of Kaposi, 291 

Searlet fever and diphtheria patients, intradermal salt 
solution test, 178 

— — ——, institutional outbreak, 321 

, results with skin test for susceptibility to, 326 

— — —— II, studies, 255 





Schistosoma japonicum and S. hematobium, reactions of 


miracidia in presence of their intermediate hosts, 387 
Sclerosis, multiple, treatment with silver salvarsan, 168 
Scrofuloderma gummosa, 148 
Sboe dye poisoning, 322 
Sickle cell anzemia with necropsy, a case, 214 
Sigma reaction for syphilis, observations on, 445 
Silver arsphenamin, relation of, to the involuntary nervons 

system and to the so-called nitritoid crisis, 135 
Skin infection of rabbits with hemolytic streptococci 

isolated from patient with erysipelas, 307 
— reactions to simultaneous treatments with radiant 

and soft X-rays, 308 7 : 

Sleeping sickness, report on investigation into epidemiology; 
in Central Kavirondo, Kenya Colony, 270 
Small-pox, blood in purpurie, 309 


Splenomegaly, typical case, 304 

Sprve, rôle of Moni!ia psilosis (Ashfordi) in experimental, 133 

, value of estimation of ionic calcium of serum in 

diagnosis of, and as gauge of process, 267 

Stomatitis, autumn, 254 

Streptococci and pneumococci, serological relationship 
among and between, 145 

Streptococcus group, precipitation and complement -fixation 
reactions with residue antigens in the non-hemolytic, 
195 

Sugar content of cerebrospinal fluid and its relation to 
blood-sugar, 289 

normal, of blood and sugar tolerance test, some 
observations, 342 

Sulpharsphenamin, chemotherapy, 200 

Syphilis, clinical studies of Kahn reaction, 267 

—— ——- —— on the Kahn reaction for, 213 

—— —— value of bismuth in the treatment of, 17 

—, contributions to pathologic anatomy, 368 

—— effects of non-specific protein therapy, 148 

— experimental, of rabbit, therapeutic action of potassium 
iodide, 321 

—— incidence of Spirocheta pallida in cerebrospinal fluid 
during early stage, 198 

—— in rabbits, observations on possibility of cure with 
arsphenamine, 343 

— latent, 290 

——, prophylaxis of congenital, 17 

—— reinfection, 198 

——, relation of natural anti-sheep hemolysin of human 
serums to Kolmer's quantitative complement-fixation 
test for, 233 

—, serological studies of experimental, 215 

——, specificity of sero-reaction in experimental, with 
special reference to ** Sachs-Georgi ’’ reaction, 409 

——, stability of desiccated beef heart-muscle powder for 
preparation of antigens for conduct of complement 
fixation tests, 233 

—, value of flumerin in treatment of, 326 

——-, Vernes flocculation test, 381 

Syphilitic aortic insufficiency, 198 

Tapeworms, treatment, 168 

Termite castes, feeding habit, and its relation to their 
intestinal flagellates, 367 

Tetanus cured by large doses of serum, 133 

Tick paralysis in human beings, death from, 32 

Tissue resistance and cause of permanent acquired im- 
munity, 200 

Toxicity of oxygen for protozoa in vivo and in vitro: animals 
defaunted without injury, 368 

Trichomonas from guinea-pig, study, 325 

—— intestinalis, pathogenicity, 388 

— vaginalis Donné, 268 

Trypanosomiasis in Palestine, experimental study, 214 

Tuberculosis of guinea-pig, influence of ** Diaplyte ” antigen 
of Dreyer on, 272 

—— of vagina, 410 

— incidence and climate in India: rainfall and west 
winds, 143 A 

—— in India in general and Bengal in particular, some 
etiological factors, 115 

Turpentine industry, survey for possible larvicidal instances, 
319 

Typhoid bacilli, viability in shell oysters, 321 

— fever, oleum morrhue in, 115 

Typhus fever, case resembling endemic, 181 

Undulant fever, róle of domestic cow in epidemiology, 266 

Urticaria solaris, 368 

Virus encephalitis, contributions to pathology of experi- 
mental, 273, 307 

Vitamin content of banana, 269 

Vitamins, relation to reaction induced by coal tar in tissues 
of animals, 370 

Wadi Halfa quarantine, 98 

Wassermann and Khan tests, a comparison, 443 

effect of bismuth on Wassermann reaction in 
patients unresponsive to arsphenamin, 446 

——— test, 148 

Yeast absorbed complement, activation with heated sera, 266 

Yellow fever, use of fish in control of, 411 
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Amæbæ and flagellates of man, notes on cultivation of certain, 
using technique of Boeck and Drbohlav, 345 

Amebic dysentery, note on treatment with stovarsol, 378 

Anaeromyces infection, mixed monilia +. Notes on mixed 
mycotic infections of the bronchi, 257 

Anopheles umbrosus from Federated Malay States, note on 
flagellates of anophelines and culicines previously mentioned 
in literature with description of crithidial form of new host, 
419 

Antimony-therapy 
intensive, 153 


in schistosomiasis japonica, study of 


Bangkok Central Hospital, Clinic, some interesting diseases 
observed, 393 

Belizo, results of the Noguchi treatment of the prophylactic 
measures employed in the 1923 yellow fever epidemic in, 26 

Beriberi, use of iodine in, 102 

Bilharzia disease, British Indians and, 193 

Blackwater fever, etiology, 88, 105 

, treatment, 225 

British Guiana, observations on experimental use of fish 
indigenous for control of mosquitoes breeding in vats, tanks, 
barrels and other water containers, 284 

Bronchial spirochwtosis, some remarks upon Spirocheta 
bronchialis Castellani, and, 237 


c 





Caffeine sodio-benzoate, troatment of hemoglobinuric fever 
with, 86 

Cancer, blood- and tissue-changes with reference to diagnosis 
and treatment, 297 

———, researches on the epidemiology, made in Iceland and Italy 
(July-October, 1924), 39 

Castellani's endemic funiculitis in Kenya Colony, three cases, 
137 

—— fermentation phenomenon, observations, 426 

Central America, observations on some diseases of, 1 

Ceylon, some observations on common endemic fevers, 319 

Cholera, its treatment and complications, 261 

Climate, influence of, and malaria on yaws, 85 

Coloured persons, fly-proof latrines for, 231 


CORRESPONDENCE :— 


Bat roost, Mitchell Lake, San Antonio, Texas, 392 
Bilharzia parasites, 276 
Cancer, reported in dogs successively housed in the same 
kennel, 236 
Diseases of Central America, 115 
Cultivation, notes, of certain amcebe and flagellates of man, 
using technique of Boeck and Drbohlav, 315 


Current LITERATURE :— 


Abdominal conditions, treatment of some with inflation of 
oxygen gas, 412 

Adhatoda vasica, preliminary note on pharmacology and 
therapeutics, 391 

Ainham, case in right leg, 360 

Air embolism, experiments, 412 

Aldehyde test in Schistosomum hematobium infection, 20 

Amcebe of man, chytridial parasites of, 150 

Ameebiasis, urinary, 360 

Ameebic abscess of liver, 452 

Ankylosis of joints, 84 

Ankylostomiasis, existence in Turkey, 275 

Anthelmintic, notes on carbon-tetrachloride as an, 183 

Anthrax, bacterial, in a severely infected area, conclusive 
experiments on intradermovaccination, 100 

Antimalarial campaign at Gagri in 1923 and 1924, 344 

Antimeningococcal infection in Belgian Congo, experi- 
ments, 274 

Antiplague vaccination by mouth in man, experiments of, 
274 

Antituberculosis vaccination of infants in Cochin China 
and Cambodia, first experiments, 344 

Asthma in Tangiers, frequency, 344 

—, treatment, 184 

Bacillus flagellatus and Spirocheta omeliansky n. sp., 295 

Basal metabolism of young man as affected by a normal 
tropical residence of one year, 451 





Current LiTERATURE— continued. 


Batrachia which harbour and propagate certain intestinal 
flagella of man, 375 

Bayer 205 in the treatment of human trypanosomiasis, 36 

Beriberi in Annamites of Cochin China, arterial tension 
and blood viscosity, 360 

—— investigations. Avitaminosis and infection in ex- 
perimental disease of the young pig due to Bacillus 
asthenogenes, 151 

Bilharziosis in French West Africa, 216 

——, some considerations on the treatment by emetic, 216 

Blastocystis hominis, pathogenic róle, 236 

Blastomycosis of lacrymal ducts, isolation of the patho- 
genic agent, 236 

—, on subject of, 236 

Blue tongue in French West Africa, introduction, 235 

Blocd-serum globulin in leprosy, 452 

Box-stove, 215 

Bronchomycosis due to sterigmatocystis in Urandi, 36 

Carbon tetrachloride to cats, toxicity, 411 

Cataract extraction, 392 

—, choroidal hemorrhage following, 296 

Cephalandra indica, observations on autidiabetic properties, 
296 

Cerebrospinal meningitis, case due to Pfeiffer's bacillus, 359 

Chilomastix mesnili, pathogenic róle, 236 

—— ——,, secondary infection of uterus post partum by, 275 

Cholera epidemic in Bombay, some observations on tho, 20 

——— epidemics in Jheria coal-fields, investigation into 
origin, 184 

—— in Bengal: past and present, 327 

—— stools, cellular elements in, and their relative import. 
ance in diagnosis of the disease, 328 

—— treated by various methods, notes on a few cases of, 20 

—, treatment by cresol and acid, 275 

Clou de Biskra, observed in neighbourhood of Algiers, 275 

Coccidiosis, human intestinal, due to Isospora belli, 376 

Coccidium persicum, nov. sp. parasite of the biliary tract of 
Tropidonotus natrix, var. persa Pallas, 150 

Dementia priecox, observations, 411 

Dercum's disease, case of, affecting whole body except face, 
hands, and feet in native women of Morocco, 274 

Diabetes and insulin treatment in Bengal, 312 

Digitalis in Bengal, clinical studies, 275 

—— preparations in the Tropics, variations in the potency, 





Diseases of heart and aorta as met with in Bengal, 
preliminary observations on acquired, 327 

Disinfectants on microbes, action: an interesting 
phenomenon, 412 

Disinfestation of houses by fumigation with cresol, note 
on, 312 

Draconculosis, note on mixture emetic-extract of organs in 
treatment of, 100 

Dropsy and beriberi, problem of epidemic, 149 

Dysentery in Mayombe, notes on epidemic of bacillary, 375 

, mixed infection by Schistosomum mansoni and 

S. haematobium in case of amabic, 360 

Endemic fever accompanied by generalized lymphadenitis, 
researches, 100 

Entameba dysenterie, culture by method of Boeck and 
Drbohlav, 375 

Entamoeba from monkey, note on cultivation of, 328 

Fuso-spirillary ulcers in Angola, experiments in treatment, 
215 

—— — ——— — , note on amob:e observed in, 216 

—— spirochetal affections of skin and mucosa, anti- 
spirillar vaccinotherapy in, 314 

Glossinw, contributions to study of geographical distribu- 
tion of, 36 

Glossitis, epidemic observed in Senegal, 360 

observed in Senegal, communication on nature of 

epidemic, 376 

Goitre, intravenous injections of sodium iodide in treat. 
ment of, 276 

Hematuria, researches in Egypt, 100 

læmogregarina of horned viper ; its forms of reproduction, 
344 

Hemorrhoids, treatment by strangulation aud snipping 
method, 392 

Helminthiasis, intestinal, in Fronch colonies, 215 








(ruggxT LITERATURE—con(inued. 


Herpetomonas found in gut of sandfly Phlebotomus argen- 
tipes, fed on kala-azar patients, note 83 

— musce domestica, life history, 84 : 

Hookworm disease, combined carbon tetrachloride and oil 
of chenopodium in treatment of, 275 

—— eggs and larve, animals as disseminators of, 19 

—— in Palestine, 451 

—— infection, notes on some methods for diagnosis, and 
for estimating egg output, 411 

—— larve in soil, migration of, 184 

——— —— soil acidity and survival, 434 

Hymenoptera bethylide which stings man in habitations of 
the Congo, 36 

Indian tick-typhus, 183 

Insulin, note on testing in India, 84 

Intestinal affections in French Sudan, 136 

—— coccidiosis of Vipera berus due to Cyclospora babauli 
nov. sp. (Mme. Phisalix), 136 

—— intoxication, protozoa in, 235 

—— protozoa, culture of, 275 

Intra-arterial an:esthesia, excision of pineal body of 
monkey under, 392 

zal in cholera, 434 

Kala-azar in adult of Tunisia, second case, 344 

—— —— Algeria, sixth case, 100 

——, observations on treatment with urea stibamine in 
Medical Out-patient Department of Medical College 
Hospital, Calcutta, 296 

—— preliminary note on successful treatment with 
** Stibamine glucoside,” 149 

—— relative value of diagnostic methods and evidence of 
cure in, 20 

Leishmanial ulcers, contribution to therapeutic, 216 

Leishmaniasis, canine, in Bombay, 84, 327 

Leper Island of Culion and anti-leprosy work in Philippine 
Islands, report on visit to, 312 

Leprosy and Wassermann reaction, 344 

—— at Martinique, tests of treatment, 151 

—— eparseno or Dr. Pomaret's ''132"' in treatment of, 
315 

—— in New Caledonia, 150, 235 

—— problem in Philippine islands, 452 

——— use of kermes in treatment of, 99 

Lice, human, apropos pig louse: pig as elective host, 235 

ipi at Oude (Georgia): Study on mountain malaria, 

4 

—— —— Tangiers during last 20 years, 376 

——, concerning efficacy of preventive quinine in prophy- 
laxis of, 136 

——due to Plasmodium vivar in native children in 
Algeria, action of stovarsol in chronic, 476 

—— in Abkhasie, parasitology and epidemiology, 296 

a Albania, epidemiologic and prophylactic study, 

= hill-stations in or near Himalayas, notes on, 

—— —— native children of Algeria, parasitism and morbid 
reactions in chronic, 376 

——, intermittent inflammatory attacks, 100 

——, mercurochrome 220 in treatment of, 391 

Malaria, quinine plus alkalies in treatment of, 296 

, use of quinine in treatment of, 150 

Mosquito repellants, 452 ' 

Mycetoma of foot, second Algerian case, 99 

Noguchi's fixator for spirochetes used for flagella, 295 

Occurrence of spirochete-like filaments in blood of dengue 
patients and in normal individuals, 452 

Oicomonas granulata in intestine of white mice, 295 

Organic arsenic, note on toxic symptoms, 434 

Oriental sore at Figuig, existence of, 235 

, clinical observations on multiple, 150 

—— — —— in Algeria, epidemiological notes, 360 

Paranasal tumours of Goundou, anatomic considerations 
on structure, 136 

Parasitic intestinal affection, treatment by tetrachloride of 
carbon in capsules, 360 

Parasitology of Arequipa (Peru) and neighbouring places, 
136 

Pathology of natives of region of Lokandu, 35 

Pemphigus contagiosus, note on cause, 20 








Current LITERATURE— continued. 


Piroplasmoses of sheep in Algeria anaplasmosis, second 
note on, 100 

Piroplasmosis of Bovide in government of Petrograd in 
1923, 151 

——, sheep, in Algeria, third note on, 235 

Plague, considerations on epidemiology, 216 

—— in Angola, 216 

—— manifestations at Dakar, considerations on connection 
of rodent fauna with, 100 

Pneumonia in black race, some observations on, 36 

Poliomyelitis, acute, in Belgian Congo, epidemic, 216 

Prostate, acute inflammation, 434 

Protozoa, intestinal, of man during the epidemies of 
Petrograd, 235 

—— of human intestine, 295 

Pseudomyasis at Boma, case of creeping, 35 

Pyrexia, abusive use of quinine in treatment of, 136 

Rats and rat-fleas in rat burrows, note on efficacy of neem- 
battis in destruction of, 328 

Recurrent fever, European, details of transmission by lice, 
151 

Relapsing fever, notes on some cases, 84 

Rhabditis larve, presence of Strongyloides stercoralis 
(Bavay, 1877), in duodenal liquid taken by tugaba, 375 

Santonin, Indian, extracted from Indian species of 
Artemisia maritima, 19 

Saussurea lappa—preliminary note on pharmacological 
action and therapeutic properties of Kuth root, 19 

Sleeping sickness in Equatorial French Africa, 99 

—— —, treatment, 295, 

Spirocheta bronchialis Castellani, characters, 136 

Spirochetes, human intestinal, in Portuguese India, 136 

Spirochetosis, human, due to S. eurygyrata, experiments 
on treatment by modern spirillicides, 136 

Splenomegaly, Gaucher's type, in a Mahratta village, with 
case treated by splenectomy, 184 

Staphylococcal kidney in childhood, 434 

Staphylococcic infections at Tangiers, on frequence of 
cutaneous, 100 

Stibosan (Von Heyden '* 471”), 434 

—— in private practice, 412 

Surgical sundries, 19 

Syphilis among blacks of Senegal, 216 

, serum reactions, 149 

Trachoma at Tangiers, 136 

Trichomonas hominis, is it pathogenic? 275 

— infection in urine, 276 

Trypanosoma gambiense, apropos ganglionic substance 
particularly rich in, 151 

Trypanosomiasis and human trypanosomiasis, first experi- 
ments with ** 309 ” in experimental cases of, 344 

——-, contribution to study of '* 309” Fourneau in animal, 
360 

Tuberculosis, abdominal, in Indian practice, 312 

Tumours observed in Cochin China, first results of in- 
vestigation, 360 

Typhoid septicemia without typhoid ulcers, case of, 
150 








Typhus-like fever, probably tick-typhus, in Central India, 
183 


Urine, on technique and significance of Rosindole reaction, 
applied to, 276 

Urticaria, giant, 296 

Venereal diseases, prophylaxis, 216 

Vincent’s angina, on subject of, 295 

Viscera, case of complete transposition, 84 

Yaws at Costa Rica, 360 

(framboesia) in Chin Hills, 312 

Yaws, treatment by dermatol, 35 


D 





Diabetes, insulin in cases of sprue complicated with. Beneficial 
action of raw pancreas in certain cases of sprue, 230 

Diagnosis and treatment, blood- and tissue-changes in cancer 
with reference to, 297 

Diseases of Central America, observations on some, 1 

—, some interesting, observed in clinic of Bangkok Central 
Hospital, 393 

Dysentery, amæbic, note on treatment with stovarsol, 378 


x INDEX 





Electric storms in tropics, lightning stroke and, 138 

Endemic fevers of Ceylon, some observations on common, 349 

Epidemiology of cancer, researches made in Iceland and Italy 
(July-October, 1924), 39 


F 


Fish indigenous to British Guiana for control of mosquitoes 
breeding in vats, tanks, barrels and other water containers, 
observations on experimental use, 284 

Flagellates of anophelines and culicines previously mentioned in 
literature with description of crithidial form in new host 
Anopheles umbrosus from Federated Malay States, 419 

Fresh-water mollusca, contribution to study of radule, 365 

Funiculitis in Kenya Colony, three cases of Castellani's 
endemic, 137 


G 
Gongylonema in Northern Italy, some observations and 
experiments. A preliminary note, 413 


———, some notes on insect intermediate hosts of, 76 
—— subtile Alessandrini, on identity of, 361 


H 


Hemoglobinuric fever, tetiology, 101 

—— —, treatment with caffeine sodio-benzoate, 86 

Heterakis neoplastica, Wassink, on identity of, 362 

High temperature, influence on preservation of insulin, 103 

Hydatigera Lamarck, 1816, cestode genus, species Redilenia 
Sambon, 1924, 249 


ILLUSTRATIONS : — 
Acladiosis, 394 
Adenomata of sweat glands, multiple papillary, 403 
Alastrim (2 figures), 6 
—— (pustular eruption on forearm), 7 
American cockroach, Periplaneta americana (L.), 62 
Amoeba from culture of human fæces containing Jodamaba 

bütschlii, camera lucida drawings of successive shapes 
adopted by single moving, 348 

Anaeromyces bronchitica from glucose-agar culture, 259 
—— — — ten per cent. glycerine peptone water, 259 
—— — glucose-agar culture, 259 
Anopheles wmbrosus, flagellates, 422 
Aphodius hemorrhoidalis, 415 
Arteriosclerotic gangrene, 399 
Bacillus vermiculoides Castellani, 218 
Bat roost, Mitchell Lake, San Antonio, Texas, 392 
Betel-nut carcinoma, 402 
Blaps gages L., 46 

gibba cast, 77 

— mucronata Latr., 45 

—— sp. incerta, larva, 79 

Blattella germanica (L.), 47 

—— —, larve of Gongylonema of cattle (4 figures), 417, 
418 

Blatta orientalis Fol., 56 

—— —— nymph., 57 

Borrel, Prof. A., 61 

British experimental hut at Ostia, June-October, 1900, 38 

Burnupia stenochorias, marginal, lateral and central teeth 
of, 15 

Caccobius schreberi, 414 

Cancer mortality, alternating, in villages of Pozza and Vigo 
in valley of Fassa, 51 





—— —— in communes of valleys of Fassa and Fiemme 
(Province of Trento), Italy, 51, 52 

—— —— — — — Fiemme and Fassa (Trentino), 50 

—— —— in Iceland, 1911-1920, 41 

—— — — — — — , statistics, 42 


Cladosporium mansoni, 12 

Climatic bubo, 403 

Clinical study on malaria in Near-East and in Europe 
(15 charts), 118-124 

Cryptococcus graciloides Castellani, 218 

macroglossia, Castellani, 218 

Cyst of ovary, 398 





ILLUSTRATIONS— continued, 


Dermatitis cupoliformis, 396 

Dientameba fragilis, single moving at intervals of from 
fifteen seconds to one minute, camera lucida drawings 
of successive shapes adopted by, 346 

Diseases, some interesting, observed in clinic of Bangkok 
Central Hospital, cases 1-31, 393 to 405 

Ear manicure, 405 

Elephantiasis, 397 

—— in Hindu girl, case of, 64 

Filaria bancrofti, larva in blood of man, 65 

Two specimens actively migrating through 
labium of Culex fatigans, 65 

Fly-prooof latrines for coloured persons (2 figures), 231 

Folliculitis decalvans cryptococcica, case of, 220 

Frambaesia tropica, 398 

Fresh-water mollusca, photographic plate, showing lead 
models of typical teeth of various, 365 

Gongylonema, carcinoma in stomach of rat infested by, 62 

» eggs, 62 

— from mouse, anterior extremity of female, 314 

— —, eggs, 314 

—— in situ, transverse section of rat's cesophagus showing, 
62 

—, larva encysted in muculature of cockroach, 62 

—— neoplasticum, 61 

—— «esophagus of Faenza sheep heavily infested with, 71 

—— pulchrum, 66 

Granuloma inguinal, 404 

—— —— (3 figures), 7 

venereum (4 figures) 303, 304 

Guatemala nodule. Section, 3 

nodule and “coast erysipelas,” 4 * 

—— nodules, 3 

Hemispora rugosa, 248 

Hodgkin's disease, 399 

Hyperpituitarism and hypopituitarism, 397 

Isidora from Mauritius, fifty-six rows of identical teeth in, 

15 5 

tropica, marginal, lateral and central teeth of, 15 

Keratosis pilaris, 395 

Kyphosis, acquired, 400 

Leishmaniosis of ear, 8 

— face, 8 
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OBSERVATIONS ON SOME DISEASES OF 
CENTRAL AMERICA! 


By ALDO CasrELraN?, C.M.G., M.D., F.R.C.P. 


DURING my recent visit to Central America, which 
I undertook, together with several colleagues, at the 
invitation of the United Fruit Company of America, 
I had the opportunity, thanks to the kindness of the 
Company's officers, to see a very large amount of 
most interesting clinical material, and in the brief 
sojourns at the various places we visited I was also 
given every facility to study certain cases in the 
magnificent hospitals and laboratories of the Company, 
as well as in the well-equipped local Government 
Hospitals of Guatemala, Costa Rica and Panama. 
There was, of course, no time to carry out any investi- 
gation, but I was able to collect a certain amount of 
material and to make a few observations, which I 
venture to think may perhaps be of some slight 
interest, as several of the diseases found in Central 
America are not well known’ to us in Europe, though 
most of them have been thoroughly investigated 
locally. 


I propose touching briefly on the following 
subjects :— d 

(1) Guatemala nodules (Guatemala  onchocer- 
ciasis). 


(2) Central American myasis (el torsalo, gusano). 
(3) "Tropical rhinoscleroma. 

(4) Alastrim. 

(5) Dermal leishmaniosis of Central America. 
(6) Granuloma inguinale. 

(7) Mycotic diseases. 

(8) A new type of mycotic stomatitis. 

(9) Pineapple estates pyosis. 

(10) Dermatosis papulosa nigra. 

(11) Mossy foot. 

(12) The red mite of Panama. 

(13) Pinta. ' 


GUATEMALA NODULES. 
(Onchocerciasis of Guatemala). 


Historical.—For some years local practitioners, 
planters, and farmers of certain districts of Guatemala, 
on the Pacific slopes of the country, had noticed that 
:large number of the Indian labourers on the coffee 
pantations presented some peculiar nodules on the 
scalp. They had also noticed that these carriers of 
nodules often suffered from eye-trouble, and that 
another condition was common in the same district, 
characterized by swelling of the face and fever, usually 
known locally as " erisipela de la costa." These con- 
ditions apparently did not attract the attention of any 
investigator and nothing was published, even from 
the mere clinical point of view, until Robles, in 1915, 
began his researches and elucidated the etiology of 
the nodules by finding in them adult filari& of the 





] i tion of a paper read before the Royal Society of 
Me (Tropical Section), November 13th, 1924. 


Onchocerca volvulus type and enormous numbers of 
microfilarie. Robles came also to the conclusion 
that the same filaria was the cause of the eye con- 





Onchocerca cecutiens, female. (From Dr. V. M. Calderón.) 





Onchocerca cecutiens, male. 


(From Dr. V. M. Calderón.) 


dition so often found in carriers of the nodules, and 
that it was also the cause of the erysipelatous affec- 
tion of the face known as "' erisipela de la costa ” 
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(erysipelas of the coast). Robles sent some of his 
material to Brumpt, who confirmed his findings and 
created a new species for the filaria: Onchocerca 
cacutiens, Brumpt, 1919, the blinding filaria. 





O. c&cutiens, microfilaria. 


Robles' work was confirmed and greatly enlarged by 
Calderón, who carried out a large number of re- 
searches on the experimental reproduction of the 
nodules and the transmission of the filaria, and for 
this purpose lived for three years on a distant coffee 
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differences between O. cxecutiens Brumpt, 1919, and 
O. volvulus (Leuckart, 1893) ; he does not believe that 
" erisipela de la costa," and the eye condition are in 
any way connected with the nodules and the filaria. 

While in Guatemala, thanks to the kindness of Dr. 
Calderón, and the. Superintendent of the General 
Hospital of Guatemala city, I had the opportunity of 
seeing and studying eleven cases of nodules, most of 
them presenting also eye trouble. Dr. Calderón was 
good enough to allow me to take some photographs, 
and also very kindly gave me some of his own photo- 
graphs and drawings, and some excised nodules. Pro- 
fessor Fülleborn, and Dr. Zupuka too, kindly gave me 
some material. I was also present at the operation 
of the removal of the nodules from three cases. 

Geographical Distribution.—The geographical dis- 
tribution of Guatemala nodules:is extremely limited. 
The condition has been found, so far, only in a narrow 
strip of land on the Pacific Slopes of Guatemala 
(distriets of Sacatepiquez, Escuintla, Chilmaltenango, 
Solola) at an altitude of 600 to 1,200 metres, and no 
cases have been reported from any other Central 
American country. Personally, I am inclined to be- 
lieve that further investigation will reveal that the 
condition is not so limited, and is probably present in 
other Central American countries. Fiilleborn states 
that a Mexican planter has described to him a nodular 
condition of the scalp which sounds very much like 
Guatemala nodules, in certain valleys of Southern 
Mexico, especially in the valley de Custipec, at an 
altitude between 800 and 1,400 metres. 

Etiology of Guatemala Nodules.—The examination 
of the nodules, as found by Robles, shows adult 
filariie of the onchocerca type and an enormous 





O. cecutiens microfilariez. Film made from the surface of an 
excised nodule. s 


plantation in which the disease was common. The 
more recent work of Fülleborn is also of great interest. 
He doubts whether the new species of filaria created 
by Brumpt is valid, as he sees no morphological 


number of microfilarie. The morphological cha- 
racters of the filarie and of the microfilarie are 
apparently identical with those of Onchocerca volvulus 
(Leuckart) of West Africa; but Brumpt has created a 


Jan. 1, 1925] 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 3 








new speeies O. cecutiens, basing it principally on the 
fact that the two filaria give rise to two somewhat 
different clinical pictures: in African onchocerciasis 
the nodules are more frequently found on the body 
than on the scalp, while in Guatemala onchocerciasis 
the nodules are mostly found on the scalp. More- 
over, in the African onchocerciasis eye symptoms 
are rare or absent. 

The average dimensions of the O. cxcutiens are as 
follows: male, length 24 to 42 mm., breadth 154 to 
190 microns; female, length as much as 50 mm., 
breadth 300 microns; vulva situated about 800 
microns from anterior end. Eggs oval. For further 
morphological details the reader is referred to the 
interesting paper of Brumpt in the Bull. de Path. 
Erotique, p. 442, July 9, 1919. 





Section stained with bematoxylin-eosin. 
Note microfilarie. 


Guatemala nodule. 


Clinical Symptoms.—In a well-marked case several 
nodules, each the size of a pea to a large nut, are seen 
on the scalp, though less frequently they may be 
found also on the body, especially on the sides of the 
chest close to the ribs. The nodules are deeply 
embedded in the subcutaneous tissues, and the skin 
over them is often movable, so much so that the first 
impression may be when they are in proximity of 
bones that they form part of these. Occasionally the 
scalp nodules develop under the periosteum, producing 
toneavities in the bones, and in rare cases these may 
become perforated, and nervous symptoms, such as 
Jacksonian epilepsy, may make their appearance. 
Thenodules, as a rule, have no tendency to sponta- 
neous cure; very rarely they may become absorbed ; 
in exceptional cases they come to suppuration. 


The Eye Symptoms.—A large number of carriers of 
nodules present severe eye-symptoms which, however, 
according to Fülleborn and others, are not related in 
any way to the filarial infection. The eleven cases I 
saw at Guatemala city, nine of them under the care 
of Dr. Calderón, all showed in various degrees eye- 
symptoms which may be briefly described as follows: 
There is severe photophobia ; the palpebral conjunetiva 
is very hyperemic; there are often signs of keratitis, 
so-called keratitis punctata, and later diffuse keratitis. 
In a number of cases the pupils are somewhat dis- 
torted and do not react either to light or accommoda- 
tion, or only in a very sluggish manner. The fundi 
are generally normal. 





-- Guatemala nodules. 


Are the Eye Symptoms connected with the Filarial 
Infection ?— As I have already stated Fülleborn and 
others maintain that the eye-symptoms observed in 
so many carriers of nodules have nothing to do with 
the presence of the filarial nodules ; they are observed, 
they state, in a number of natives who do not suffer 
from onchocerciasis. In my opinion they are con- 
nected with the nodules and the onchocerca. Dr. 
Calderón showed me & number of histories of cases, 
from which it was clear that the eye-symptoms as a 
rule improved very quickly after removal of the 
nodules, and later on cleared up completely. It is 
on record that patients who were absolutely blind 
regained their sight perfectly ten days after the opera- 
tion. Calderón is inclined to believe that the eye- 
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symptoms are not caused by any mechanical action 
of the filaria, but by toxins secreted by it. 

Erisipela de la Costa (Erysipelas of the Coast).— 
In the districts in which the nodules are common a 
condition is very frequently observed characterized 
by the folowing symptoms: The patient, without 
practically any prodromata, suddenly develops a high 
temperature without rigors; the temperature very 
quickly rises and remains high (103-104) for two or 
three days, when it rapidly falls to normal with little 
or no sweating. At the same time that the tempera- 
ture rises, and while the temperature lasts, the skin 





Guatemala nodule and ‘‘ coast erysipelas." 
(From Dr. V. M. Calderón.) 


of the face, scalp and ears becomes cedematous and 
rather hard, and occasionally, especially at the tip of 
the nose, a peculiar bluish-greenish discoloration is 
seen; there is no redness as in ordinary erysipelas. 
The cedema gradually disappears after the tempera- 
ture has become normal, but the skin on the face, 
and especially on the forehead, often remains some- 
what rough, occasionally slightly thickened, and 
there may be a very slight pityriasic desquamation. 
Is the so-called " Coast Erysipelas " connected with 
the Nodules? Is it a Manifestation of Onchocerciasis ? 
—Fiilleborn and others consider that this condition is 


not connected with the filarial nodules. Personally, 
especially after seeing two of Dr. Calderón's patients, 
who had just recovered from an attack of coastal 
erysipelas and had nodules on the scalp, I cannot 
help thinking that coastal erysipelas is a manifestation 
of the O. cxcutiens filariasis. In fact, in my opinion, 
the nodules, the keratitis, and the coastal erysipelas 
are manifestations of the same condition—O. cecutiens 
infection. 

Diagnosis.—In the districts in which the condition 
is endemic the diagnosis is extremely easy. In any 
doubtful case puneture of the nodules will clear the 
diagnosis. It may be stated here that, as first 
observed by Calderón and Fülleborn, microfilariz are 
found in the subepidermal tissues of the skin in parts 
of the body which are situated far from the nodules ; 
they are rarely observed in the blood of the general 
circulation. 

This is perhaps the place to say a few words on 
Guatemala nodules in relation to African volvulosis. 
Are the two conditions the same? Are the two 
filarie identical? Fiilleborn considers the two filariz 
identical; Calderón in one of his papers expresses the 
opinion that onchocerciasis may have been intro- 
duced into Guatemala by Jamaican blacks whose 
ancestors came from West Africa. It is to be noted, 
however, that the condition is absolutely unknown 
in Jamaica. Personally, I am inclined to believe 
that the two conditions, West African onchocerciasis 
and Guatemala onchocerciasis, although very similar 
are not identical. As regards the morphological 
identity or otherwise of O. cacutiens with O. volvulus 
this is a subject to be investigated by helminth- 
ological experts. It should be remembered, however, 
that many parasites which were considered to be 
identical even a few years ago have now been 
demonstrated to be different species. 

Prognosis.—The nodules, after reaching a certain 
size become quiescent, and the attacks of coastal 
erysipelas, too, after some time, seem to cease, but 
the eye-symptoms become steadily worse, and in a 
number of cases total blindness ensues. 

Transmission of Guatemala Nodules.—Robles sus- 
pected at first certain species of Simuliwm. Calde- 
rón's recent researches tend to incriminate a Culex 
mosquito. 

Treatment.—This is surgical enucleation of the 
nodules under. local anesthesia. Tartar emetic, sal- 
varsan, neosalvarsan have been given intravenously 
without any benefit whatever. Fiilleborn has tried 
the intranodular injections of cocaine, but no definite 
results were achieved. 

Prophylazis.— Very little is known on this subject ; 
if Dr. Calderón's researches are confirmed, anti- 
mosquito measures will be found useful. 

In concluding this section of my paper it is my 
pleasant duty to express my deep thanks to Dr. 
Calderón for his kindness in allowing me to examine 
a number of his patients, and for giving me a large 
amount of material; my thanks are also due to 
Professor Fülleborn for much valuable information 
given me, especially with regard to the, ^Y 
of the filaria and the literature on the 
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CENTRAL AMERICAN MYASIS. 


(El Torsalo, Cusano, cc.) 


Myasis is extremely common in all Central Ameri- 
ean countries. Two types must be distinguished :— 

(1) Primary Myasis.— The fly-larva is the true 
cause of the condition. 

(2) Secondary Myasis.—The fly-larva is a secondary 
invader. 

The commonest form of myasis met with is the 
" furuneular," or “ boil-like,” type. The condition 
is very painful, and at first looks like an ordinary 
large boil; later, at the apex, a small aperture is seen 
covered by a crust, on removal of which, not rarely, 
a moving body with two small brownish-yellowish 
spots (the posterior end of the larva) can be seen. 
If the condition is left to itself, in due course the 
larva dilates the opening by means of its posterior 
end and eventually escapes, and, falling to the ground, 
crawls away and becomes a pupa. 





Case of severe myasis due to Crysomyia macellaria, 
(From Dr. Picado and Dr. Umana.) 


As regards the mode of infection there is a con- 
sensus of opinion at the present time that the eggs 
of Dermatobia hominis (Linneus, junior, 1781) better 
known as D. cyaniventris (Macquart, 1843) are 
carried by the female mosquito of the species Jan- 
thinsoma lutzi (Theobald). It would appear that the 


fly seizes the female mosquito and attaches her eggs 
to the ventral aspect of the abdomen; it has also 
been suggested that the fly deposits the eggs upon 
foliage, and these accidentally reach the mosquitoes. 

The treatment is surgical; in the first stages open- 
ing of the boil and removal of the larva; in the later 
stages extraction of the larva by means of forceps. 





From Dr. Picado and Dr. Umana. 


For more details on Central American myasis the 
reader is referred to the recent monographs and 
papers on the subject by Umana, Sambon, Arias, 
Pieato and others. . 


TROPICAL RHINOSCLEROMA. 


Rhinoscleroma is generally considered to be a 
disease of Eastern Europe, principally Austria, 
Poland and Russia. A few cases have been reported 
from other countries in the temperate zone and in the 
subtropies. It is extremély rare in the tropics, but 
there is one exception, Guatemala. For reasons 
unknown the condition is, comparatively speaking, 
quite common in that country, and at the General 
Hospital of Guatemala city I had the opportunity 
of seeing six cases. í Tea 

Rhinoscleroma, as is well known, is a disease of 
the nose which begins insidiously with the formation 
of a painless pink or red nodule in the anterior nares 
or on the surface of the nose, or on the adjacent part 
of the upper lip. The characteristic feature of the 


‘nodule or nodules is the peculiar cartilaginous or 


stony hardness. The nodules after a time may 
coalesce into a large mass, which often completely 
blocks up the anterior nares. The suríace of the 
mass is smooth and tense, and tends to crack. The 
tumour has a tendency to recur after removal. The 
disease is believed to be caused by the bacillus of 
Frish, which is a bacillus closely allied to Friedlünder's 
pneumobacillus. With regard to the cases I saw in 
Guatemala city, in three of them an ulcerative pro- 
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cess, clinically resembling leishmaniosis, was present, 
and in one verrucoid lesions were seen which clinically 
looked very much like blastomycosis. These ulcera- 
tive processes, however, were apparently secondary, 
and had developed on true rhinoscleroma, as certain 
portions of the masses were extremely hard, like bone, 
and such hardness is not a feature of simple blastomy- 
cosis orleishmaniosis. Unfortunately, there was no 
time to investigate the cases, and two slides I took 
from one of them were mislaid. The routine treat- 
ment of rhinoscleroma at the Guatemala City 
Hospital is by X-rays. 





Rhinoscleroma (case seen at the General Hospital, 
Guatemala City). 


ALASTRIM. 


In Jamaica we saw a large number of cases of 
alastrim, and among the various colleagues who saw 
‘= them the usual discussion took place. Is alastrim a 
synonym for smallpox, or is it a different disease ? 
The majority, including myself, was inclined to come 
to the conclusion that alastrim and smallpox are due to 
two slightly different viruses. The eruptive elements 
can hardly be distinguished,;but in practically all the 
cases we saw, even in those with a most abundant 
eruption, the general condition of the patient was 
remarkably good, and we were told that secondary 
fever is generally absent. The scarring and pitting 
in convalescents was much less marked than in 
convalescents of typical smallpox. The mortality, 
in contrast to the high mortality of smallpox, was less 
than 1 per cent. It is known also that Jenner’s 
vaccination may be successfully carried out shortly 
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after an attack of alastrim. Remembering how many 
varieties of relapsing fevers there are, it seems to me 
hardly surprising that there should be at least two 
varieties of smallpox. 





Alastrim (pustular eruption on the forearm). 





Granuloma inguinale. 


GRANULOMA INGUINALE. 


This condition is common all over Central America, 
especially in coloured people. Bass and Jhons have s 
found it also much further north, in the States, in Granuloma inguinale. (Courtesy of Dr. Perez Anleu.) 
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‘Louisiana. Some beautiful cases were shown to us 
in the Porto Castillas Hospital. In most cases serap- 
ings from the ulcers made by Dr. Jhons showed the 
presence of Donovan bodies. According to the ex- 
perience of medical men practising in Central America, 
tarter emetic answers well in the treatment of this 
disease. 


DERMAL LEISHMANIOSIS. 
Three types of dermal leishmaniosis are seen in 
Central America in my experience. | 


(1) The espundia type, affecting the nose,~palate 
and throat. . ` 








Leishmaniosis of the face 


(Courtesy of Dr. Ovares.) 


(2) The frambeesial type, characterized by the pre- 
sence of large nodules somewhat resembling yaws. 
These nodules occasionally may resemble blastomy- 
cosis. A sub-variety of this is leishmaniosis of the 
lobe of the ear in which the nodule ulcerates quickly 
and the result is a large loss of substance. 

(3) The oriental sore type. This is, clinically, 
absolutely identical with the conditions so common 
in certain parts of Asia and Africa, and which goes 
by the name of “ Aleppo boil," " Delhi boil," “ Biskra 
boil," &c. 1 $c. 





It is interesting to note that Noguchi has found in 
Brazil that serologically the leishmania isolated 
from espundia cases is different from the leishmania 
isolated from oriental sore cases. The tartar emetic 
treatment answers apparently better in the espundia 
and yaws types than in the oriental sore type. 


A NEW TYPE oF MycotTic STOMATITIS. 


In Honduras I saw two cases of a peculiar mycotic 
stomatitis, quite different clinically from ordinary 
thrush. The patches, which were of large dimen- 
sions, situated on the oral mucosa and tongue, were 
much less raised than in thrush and not so creamy- 
white: they looked much more like a thin, trans- 
lucid, whitish film covering parts of the mucosa. The 





Leishmaniosis of the ear. 


first impression was that they were patches of in- 
cipient, diffuse leukoplakia of the smooth type. 
Definite ulcerative lesions were not present. I was 
able to make some sorapings and immediately inocu- 
lated a few glucose-agar tubes. The result of the 
mycological investigation has been rather interesting ; 
the condition is probably caused by a bacillus and a 
rather delicate yeast-like fungus which apparently 
live in symbiosis. Until very recently I did not 
succeed in separating the two by plating or other 
devices. By using certain media I have now sepa- 
rated the two organisms, but I have not yet com- 
pleted the biochemical investigation of them. In 
contrast to the fungi-producing ordinary thrush the 
colonies of this fungus, and bacillus are extremely 
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minute and delicate: The reactions of the associated 
organisms in sugar media are as follows :— 
3 day 7 day 
Lactose a3: A 
Saccharose 
Duicite 
Mannite 
Glucose 
Maltose 
Dextrin 
Raffinose 
Arabinose 
Adonite 
Inulin 
Sorbite 
Galactose 
Lesulose 
Inosite 
Salicin 236 
Amygdalin .. 
Isodulcite 
Erythrite 
Glycerine — ... Spe x Ss 2 "d 
Litmus Milk wed "Y zs dus 355 A 
Gelatine rA as SS 
Serum 
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Symbiosis of yeast-like fungus and bacillus. 
glucose agar culture.) 


(From 


MYCOSES. 


Internal mycoses, as well as external mycoses, seem 
to be quite common in all Central American countries. 
Cases of Bronchomycosis have been placed on record 





(Courtesy of Dr. C. Picado.) 


Sporotrichosis. 


by Picato and others, Cutaneous Blastomycosis and 
Sporotrichosis are not rare. Picato has described a 
peculiar tinea-like affection of the scalp due to a 
Penicillium. From a case of peculiar ulcerative 
condition I grew a fungus which I have not yet 
completely investigated. Ringworm infections of th® 
body are common. I saw several cases of Trichomy- 
cosis axillaris flava and rubra, but none of trichomy- 
cosis nigra. 


PINEAPPLE ESTATE PYOSIS. 


In the lower districts of Costa Rica, in the pine- 
apple plantations, a large number of labourers suffer 
from a type of pyosis, affecting principally the hands 
and arms, feet and legs. Numerous flattened pus- 
tules are seen, some of which break, and small, shal- 
low ulcerations are formed. The hands and arms 
may be somewhat cedematous. There is little or no 
itching and usually no fever. The condition heals 
under a simple antiseptic treatment within ten or 
twelve days. 

As regards the etiology, the usual pyogenic cocci 
are found in the pustules and ulcerated lesions ; it is 
not scabies, as there are no furrows, and the Sarcoptes 
has never been found. It does not seem to be pri- 
marily caused by some other mite, as is the case for 
instance with copra-itch, as pruritus is absent or only 
slight, but this point might be further investigated. 


DERMATOSIS PAPULOSA NIGRA 


In Jamaica and Central America I have cmoe 
across a peculiar dermatosis which does not seem to 


' have been described previously. It is particularly com- 


mon in natives of Jamaica. In a well-marked case 
a large number of black or very dark-brownish papules, 
somewhat cupoliform or flattened, are seen on the face, 
principally on both malar regions, while they are rare 
or absent on the lower parts of the face and cnin: a 
few may be present on the forehead. They are not 
pruriginous and not painful. The maximum diameter 
of each papule varies between 1 mm. and 4 or 5 mm. 
At times two or three papules are very close together 
and seem to coalesce. The first papules appear in 
youth. I have seen them present in small numbers 
in boys and girls of 16 to 18 years of age. The con- 
dition gradually becomes more marked, and the 
papules increase in number and size the older the 
patient becomes, and it is quite common to see middle- 
aged men and women with their faces studded with 
these black papules. 

Histology.—The structure can be best seen in sec- 
tions stained by Weigert’s iron hematoxylin and van 
Geison where the corium or true skin is stained pink 
and the epithelial layers yellow. The histological 
description will be given in a future paper, which I 
am writing jointly with Dr. Mackenzie Douglas. 

Diagnosis and  ZKtrology.—The papules are not 
ordinary warts nor senile warts, lacking the verrucose 
surface of the former and the greasy appearance of 
the latter. The etiology is unknown. 

Treatment.—This is very unsatisfactory. The 
papules may be destroyed by using the micro-burner, 
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or a strong solution of formalin, but small white marks 
as & rule remain permanently, and to this the coloured 
people object more than to the black papules. 


CENTRAL AMERICAN Mossy Foot. 


In Costa Rica and Guatemala several medical men 
informed me that there exists there a peculiar granu- 
lomatous condition of the foot, which was considered 
by some to be a type of madura foot, by others a 
malady sui generis. At Port Lemon I had the 
opportunity of seeing a case; parts of the dorsum 
of the foot and toes were covered with granulomatous 
nodules and masses covered by yellowish dirty crusts. 
Removing these, the nodules looked very much like 
yaws nodules but more diffuse, with a granulomatous 
or papillomatous red surface, exuding a thin secretion, 
which later on thickens into a crust. Wassermann 
was negative. I identified the case with the ‘ mossy 
foot " described in Brazil by Thomas. The condition 
must be distinguished principally from madura foot, 





Mossy foot. 


yaws and verruga peruviana. In madura foot there 
are sinuses discharging a purulent secretion contain- 
ing sclerotia ; both sinuses and sclerotia are absent in 
mossy foot. In contrast to yaws, the condition is 
found only on the foot and occasionally the legs, but 
on no other part of the body, and moreover Wasser- 
mann is negative. With regard to the etiology, 
nothing definite is known. The treatment is most 
unsatisfactory ; tartar emetic, salvarsan and neosal- 
varsan having no effect whatever, the administration 
of potassium iodide and mercury is also ineffective. 
I suggested that X-rays might be tried. 
Histology.—Dr. Mackenzie Douglas has noted that 
the corium is oedematous at places, at other places 
there is infiltration with lymphocytes and epithe- 
lioid cells, closely resembling the appearance seen 
in granuloma. Here and there giant cells are seen 
surrounded by epithelioid cells and small round 
cells, as seen in typical tubercular follicles. No 


Bacillus tuberculosis could be found, Hostavers in 
sections stained by Ziehl-Neelson. 





Mossy foot. Section stained with Weigert-hematoxylin. 


Note giant cell. 


THE RED MITE OF CENTRAL AMERICA. 


All over Tropical America, and principally in certain 
countries of Central America, Honduras and Panama, 
red mites are extremely common which attack man, 





The “red mite ” of Central America 
(Trombicula tlalzahuatl). 


small mammals and birds. They are known by 
various names: in Mexico the red mite found there 
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is called tlalzahuatl, in Guiana a similar mite is 
called the Balata or pou d'agoute ; in New Granada 
there is the naibi; in Cuba the colorado ; in Martinique 
the béte rouge. In Argentine and Uruguay the 
Tetranychus molestessimus (Weyenberg, 1886) is a 
great pest; it differs zoologically from the above- 
mentioned mites, belonging to the family Tetrany- 
chid@ ; it lives ina web on the interior surface of 
the leaves of Xanthum macrocarpum and attacks man 
and animals from December to February. Very little 
is really known of these various mites, and the whole 
subject in my humble opinion requires revision. I 
will limit myself to saying a few words on the red 
mite of Panama and Honduras. While there recently 
I collected a number of specimens of the red mite 
and sent them to Dr. Hirst for identification. He has 
kindly informed me that the mite is Trombicula 
tlalzahuatl figured under the name Leptus (Trombi- 
eula?) similis in his ‘ Mites Injurious to Domestic 
Animals.” 

Climatology.—In Central America the red mite is 
met with principally in the low country, especially 





Chicken heavily infested with the red mite of Central America 
(Trombicula tlalzahuatl). 


the districts near the coast, but it may be found also, 
though apparently not in such large numbers, in the 
hills at a fairly high altitude. 

Red Mite Dermatitis.—The mites give rise to an 
extremely itchy, papuloid eruption, the papules being 
red and at first rather scattered. True pomphi are 
not present. In a later stage, owing to scratching 
and a secondary invasion of staphylococci, a form of 
prosis or impetigo may develop. 

Experimental Reproduction of the Dermatitis.—If 
ared mite is picked up, using a toothpick or similar 
device, and placed on the forearm of the volunteer 
it will be seen that the little creature moves quickly 
here and there, and then stops and begins burying 
itself partially into the skin, and then the patient 
begins to experience a very severe local pruritus. It 
is said that the mite buries itself completely into the 
skin, but this is not so in my experience; the burying 
is apparently only partial and, after a time, the mite 


drops off and a papule appears at the place where the 
mite was. 

Lower Animals.—The red mite, in addition to man, 
attacks many other mammals, dogs, cats, rabbits, &c., 
but it apparently shows a predilection for fowls and 
chickens. At Almarantes I have seen & number of 
chickens with portions of their bodies covered with 
red specks (the mites) and showing signs of severe 
Sickness with loss of feathers where the mites were 
more abundant. Numbers of young chicks are 
actually killed by these pests. 

Treatment.—The usual treatment in Central 
America is sulphur ointment and tincture iodine. 
What I found most useful to allay the pruritus were 
carbolic and menthol lotions, especially my old 
prickly heat lotion which consists of :— 


Ac. salicy. gr. ij 
Menthol : ies ms gr. x. 
Spir. rect. s oz sés zij. 
Glycerin z 8 ods mxxx 
Zci. ox. T sia das 9iij. 
Calam. Ves SS m. oiiJ. ` 
Aq. rose ad... vs se 5vj. 


Prevention.— This consists in wearing high boots, 
but at times this is not sufficient. It is interesting 
to see how at Almarantes and other places in Central 
America even after a short walk in the grass the 
boots get covered with red mites, some of which go 
upwards and get inside from the top. Sulphur 
powder is considered to be a preventive. 


PiNTA (CARATE), 


In Honduras I had the opportunity of seeing a 
number of cases of pinta, more than a dozen, the 
diagnosis of pinta being confirmed by Dr. Urubuate, 
of Colombia, an expert on the malady. Two cases 
of pinta of Mexican origin I saw in Panama, thanks 
to the kindness of Dr. Connor and Dr. Bates. 

Pinta is generally defined as being a dermatesis 
characterized by the presence of patches of various 
colours, jet black, bronzine black, violet, red, yellow, 
and white, and since the investigations of Ruiz Y. 
Sandoval-and of Montoya the disease has been 
considered to be of mycotic origin. Ruiz Y. Sandoval 
believed that there was only one species of fungus 
and that the different colours of the patches were 
due to the different depths at which the fungus was 
growing. Montoya found a very large number of 
different fungi belonging to the genera Aspergillus 
(Aspergillus pictor, &c.), Penicillium (Penicillium 
montoyat, &oc.), Monilia (Monilia montoyai, &c.), and 
also fungi with intermediate characters between these 
genera. According to him the black, blue and violet 
patches are caused principally by Aspergillus fungi ; 
the yellow variety by Monilia and Aspergillus; the 
white variety by Monilia. 

During my brief sojourns at Porto Castilla and at 
Panama, I examined several cases for the presence of 
fungi by microscopical and cultivation methods. I 
may quote the results obtained in four cases. 

CASE I.—Negro boy about 14 years of .age, 
examined at Porto Castilla, Honduras, shown to 
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me as a typical case of pinta, diagnosis confirmed 


by Dr. Urubuate, of Colombia. On the face he had 
yellow patches which I suspected immediately to be 
tinea flava; on the chest were several other yellow 
patches, but with a somewhat different clinical 
appearance, smoother, with margins not so well 
defined. On the arms were yellow patches identical 
with those found on the chest; on the forearms black 
patches and white patches, not raised, smooth, and 
looking to me like patches of simple hyperpigmen- 
tation (bronzine chloasma-like) and depigmentation 
(leukoderma); on the dorsum of the hands, white 
leukodermic-like patches. 

Microscopical Investigation. 1. Yellow Patches on 
Face.—A fungus was present in large amount with 
the characteristics of the fungus of tinea flava 
(Malassezia tropica): Numerous roundish spores, 
collected in clusters and some mycelial articles; did 
not grow on glucose agar. I have no doubt that 





Pinta. (Case seen at Porto Castilla.) 


these patches were patches of tinea flava. For the 
description of tinea flava and its fungus the reader 
is referred to the " Manual of Tropical Medicine " 
(Castellani and Chalmers), p. 2073. 

9. Yellow Patches on Chest and Arms.—A very few 
yeast-like bodies of large dimensions present, no 
mycelial elements. A mould-like fungus was grown 
which I have not yet botanically determined. 

3. Black and White Patches on Forearms. Micro- 
scopically a few large yeast-like bodies, morphologic- 
ally identical with those found on the surface of the 
yellow patches on the chest. The mould-like fungus 
grown seems to be identical with that grown from the 


yellow patches on the chest, and those found on the 


black and white patches. 
4. Normal Skin. Some large yeast-like 
present ; 


arms was grown. 








Yellow pinta. 


CasE II.—Negro, of about 40 years of age. On 
the forehead and alw nasi hyperpigmented patches, 
some bronzine, others presenting a blue tinge (blue 





Malassezia tropica, from mycotic yellow patches. 
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Cladosporium mansoni. 
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pinta); on the malar region, yellow patches, smooth, 
with no definite margins ; on the upper regions of the 
arms, diffuse yellow patches ; on the forearms, greatly 
hyperpigmented patches (black) ; on wrists and hands, 
patches of depigmentation (white) surrounded by 
patches of hyperpigmentation. Dr. Banting very 
kindly made for me sketches of this case. 


bodies 
a mould-like fungus apparently identical 
with that obtained from the yellow patches on the 
chest and the black and white patches on the fore- 
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Microscopical and Cultural Investigation. Scrap- 
ings from the bronzine bluish patches on the face and 
alz nasi revealed the presence of a few large yeast- 
like bodies. Identical bodies were found in the 
yellow patches on the chest and in the black and 
white patches on the armsand hands. From various 
patches, and also from portions of the skin which 
seemed normal, the same fungus, which I have not 
yet identified, was grown. I am not inclined to give 
any etiological importance to this fungus as its situa- 
tion was very superficial; moreover, after washing 
the skin with soap and water and then applying 





Pinta. 


(Courtesy of Dr. Urubuate. ) 


alcohol no fungus was detected microscopically, or 
grown. Scrapings from the yellow patches on the 
arms contained masses of spores and mycelial 
elements with all the characters of  Malassezia 
tropica. I have no doubt that these were patches of 
tinea flava. 

CASE III.+-Negro of about 50 years of age: 
patches of hyperpigmentation bronzine chloasma-like 
on the face; on the neck a small black patch slightly 
raised ; on the forearms and hands several leucodermic 
patches. On the legs and thighs several clinically 
trichophytic patches with marked hyperpigmentation 


of the skin. Before making any scrapings all the 
patches were washed with soap and water and then 
alcohol. In none of the hyperpigmented patches on 
the face and apigmented zones on the forearms 
were fungi seen microscopically, or grown. From the 
slightly raised patch on the neck, clinically quite 
different from the bronzine chloasma-like patches on 
the face, a fungus was found to be abundantly present 
with the characteristics of Cladosporium mansoni. 
Scrapings from the patches on the legs showed 
presence of a trichophyton-like organism which I did 
not succeed in cultivating. 

CASE IV.—Case of Pinta of Mexican Origin. 
Patches of different colours, bronzine-black, yellow, 
and white, all over the body. On the neck, and upper 
region of the chest typical ringworm lesions. Scrap- 
ings in liq. potasse, from the various pinta patches 
revealed absence of fungi. It must be noted that 
scrapings of the epidermis, even of normal individuals, 
on which liquor potassæ has been acting for a fairly 
long time often show a large number of oval or 
roundish formations which might be mistaken for 
spores of fungi. In any doubtful case staining the 
preparation will clear the diagnosis. Cultivation 
showed presence of at least three different species of 
moulds. These three species were grown from every 
patch and also from portions of skin which seemed 
normal. Scrapings from the ringworm patches showed 
microscopically presence of a typical trichophyton. 

Controls. Scrapings from three apparently healthy 
natives at Porto Castillas were examined microscopic- 
ally and by culture methods. In two, microscopically, 
a few yeast-like bodies were found, identical morpho- 
logically with those observed in the cases of pinta. 
Culturally several moulds were grown which also 
seemed to be identical with those found in pinta, In 
the third case, no fungus of any kind was present, 
either microscopically or culturally ; only the usual 
cocci and B. subtilis were grown. 

Discussion and Conclusions. My investigation of 
pinta, for lack of time, has been only a preliminary 
one, and therefore I do not desire to come to any 
definite conclusions, but I might tentatively state my 
impressions of the disease «as seen in Honduras, as 
follows :— 

l. Yellow Pinta. "This covers at least two con- 
ditions. In one, a fungus with all the characteristics 
of Malassezia tropica is found in great abundance; 
in the other, either no fungus of any kind is found, 
or, at times microscopically, a few large yeast-like 
bodies (probably spores of saprophytic fungi), as 
seen also at times in the black and white patches, 
and also on the skin of some healthy natives. 
The first condition is in reality tinea flava (Castellani 
and Chalmers! "Manual of Tropical Medicine," 
p. 2073), the second might be called yellow pinta 
sensu stricto. In most cases one can make the 
diagnosis on clinical grounds; the mycotic yellow 
patches (tinea flava) are generally more sharply 
limited and may be slightly raised; the non-mycotic 
patches are not raised and the borders are not usually 
so sharply defined. Itis, in my opinion, probably a 
process of -partial depigmentation, of trophic origin, 
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a stage in the process of depigmentation from 
black to white, as in certain cases one can see all the 
stages from black, yellow, light-yellow, white 
leucodermic-like. 

2. Black Pinta, including the Bronzine and the 
Blue Varieties. Under this heading, too, it would 
appear that several conditions should be differ- 
entiated: (a) Patches of black or bronzine hyper- 
pigmentation with occasionally a bluish tinge, ‘not 
raised, not pruriginous; no fungi are found micro- 
scopically, or only a few spore-like bodies on the 
surface of the epidermis; cultivation methods may 
show absence of fungi, or presence of Penicillium-like, 
Aspergillus-like and other moulds identical with those 
which one finds at times on the skin of normal 
natives. The etiological rôle of these moulds, so, 
many species of which have been described by varjous 
observers, seems to me to be doubtful and as 
regards the cases seen in Honduras by me they were 
in all probability only saprophytes. These patches of 
hyper-pigmentation appear to me to be very similar, 
or identical with the various chloasmata (bronzine 
chloasma, &c.) observed in natives and Europeans all 
over the Tropics and which are not of mycotic origin. 
(b) Patches of hyperpigmentation associated with or 
following on infections with fungi of the group 
Trichophytonee (Atrichophypons, Epidermophytons, 
&c.) Some years ago I made the observation in 
Ceylon that chronic infections due to fungi of this 
group had in some cases a disturbing action on 
the pigmentation processes of the skin, which 
became either hyperpigmented or less pigmented, or 
apigmented, and these patches of hyperpigmentation 
and hypopigmentation remained visible for years 
after the fungus had disappeared. These patches 
in negroes are quite common in the inguino-crural 
region, also on the back and chest. (c) Black patches 
caused by the presence in large numbers of 
Cladosporium mansoni (tinea nigra). 

3. White Pinta. Two conditions may be distin- 
guished. (a) Leucodermic patches, being the last 
stage in the process of depigmentation, which is 
represented first by the amycotic yellow patches, and 
which apparently is not caused by any fungus. (b) 
Depigmentation patches associated with or following 
on chronic mycotic infections such as infections with 
the trichophytonew and malassezia fungi. i 

In conclusion I should like to express my ded 
thanks to the Authorities of the United Fruit Company 
for their kind invitation to visit their stations 
in Central America, and especially should I like to 
offer my grateful thanks to Dr. E. Deeks, their 
medical manager. I should also like to express my 
obligation to all the medical officers connected with 
the United Fruit Company's hospitals as well as to 
the doctors of the local Government hospitals for their 
unfailing courtesy and for their generosity in placing 
at my disposal a large amount of clinical material. 
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'" A SEARCH FOR INTERMEDIATE HOSTS 
AND A STUDY OF THEIR RADULE.” 


By F. G. Cawston, M.D. Cantab. 


ALTHOUGH, in the hotter months of the year in 
South Africa, it is possible to collect large numbers 
of fluke-infested examples of the various inter- 
mediate hosts, those that are found in the winter 
months and the following rainy season are remark- 
ably free from cercarie. In July I examined a large 
number of examples of Burnupia gordonensis from 
Grahamstown, C.P., and found them all free from 
cercarie. "The following month I collected numerous 
examples of Burnupia, as well as at least nine 
other species of fresh-water snail from Avoca, Natal. 
No cercarie could be found in Burnupia, and even 
the Physopses were free from cercarie. In October 
I could find no cercariz in several Physopses from a 
pool on the Umbilo river at South Coast Junction 
which, in the bathing season, swarms with the 
bilharzia parasites. 

There would appear to be far less cases of bil- 
harzia disease in Natal as a result 'of the active 
measures that have been taken to warn school 
children of its danger and as a result of the number 
of infected persons who have recently been effec- 
tively cured of the complaint; so that it is only 
reasonable to expect a correspondingly smaller pro- 
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portion of fresh-water snails infested with schisto- 
somes; but a seasonal variation would appear to be 
the more likely explanation, because fewer snails 
are found infected with other trematode worms. 
The examples I collected from Avoca were obtained 
from the Umhlangana or its tributaries where they 
would be well exposed to possible infestation and 
have been found harbouring cercarie in the summer 
months. For instance, in May, 1924, I found cer- 
carie resembling Cercaria constricta Faust in two 
examples of Burnupia from this same locality. I 


PP 


Filty-six rows of identical teeth in Isidora from Mauritius. 
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Marginal, lateral and central teeth of Isidora tropica. 


a D (COSE, 


Marginal, lateral and central teeth of Burnupia stenochorias. 


believe that this is the first occasion that a species 
af this family of fresh-water snail has been impli- 
cated with the spread of distomes: though mono- 
somes have previously been recorded in B. trape- 
widea Bttg. on the Basutoland border of the Free 
‘tate, and they also occur in Burnupia at Malvern. 
Some of the redis from which these distomes were 
&esping were equal in length to the diameter of the 
shell which harboured them, being 4 mm. in length. 

Three different species of Burnupia have been 
described from this neighbourhood and, as the shells 
"semble one another very closely and are somewhat 
vatiable, even with Mr. Bryant Walker's careful 
description of the radule it is very difficult to be 
certain of the identity of infested examples. 

In “The Ancylide of South Africa," which he 
published privately in 1923, he observes :— 

“The remarkable differences that have recently 
been discovered in the radule of the various groups 
vould certainly tend to strengthen the suggestions 
that have been made that the family as now recog- 
nized is not of homogeneous origin, but of diverse 
mestry, and that the similarity in conchological 
characters should be considered rather as an 
example of parallel development than as indicating 
acommon line of descent. 

“Which of these theories is true can only be 
determined from a careful and critical study of the 








entire anatomy of all the genera, and, until that has 
been done, any general arrangement of the family 
based only on the characters of the shell and radula 
can, at the best, be considered only as tentative.’’ 

There is certainly a resemblance between the’ 
radule described by him for B. stenochorias (M. 
and P.) and those of Physopsis africana, Limnea 
natalensis, Isidora tropica and Planorbis pfeifferi, 
and the resemblance is closer than that of the radula 
of I. tropica and an I. ? borbonica which has 
reached me from Mauritius. 

The usual type of jaw in Limneide would appear 
to be characterized by a central unicuspid or 
bicuspid tooth in from 120 to 150 lateral rows, 
about eight tricuspid lateral teeth on each side 
and as many as twenty-one marginal teeth in 
each row; though there are fewer teeth in the 
anterior rows. The cusps of the marginal teeth 
are all divided into a number of denticles. 
As the base of the central tooth is expanded, 
the base of laterals and marginals is oblique. There 
are a total of from six to nine thousand teeth in 
each individual snail. Although species as far apart 
as B. stenchorias and I. tropica possess such simi- 
lar teeth; until the complete anatomy of the various 
species is studied and described, help might be 
forthcoming in the identification of the various hosts 
of schistosoma, were a careful study made of the 
radule of the various species found to harbour 
schistosomes, and this can readily be done under a 
one-twelfth magnification, once he radula has been 
separated from the rest of the snail and cleaned. 


———__— 
Eztra-Intestinal Amebiasis (M. — Petzetakis, 
Bulletin de Vl Académie Royale de Med. de 


Belgique, No. 8, September 27, 1924).—Two cases 
of cystitis and amebic urethritis are described, 
both occurring in Egypt. Both patients complained 
of hematuria and urinary trouble. The first had 
suffered from dysentery two years previously. Ex- 
amination of fresh urine showed small amcbe 
20-95 microns. Gram positive. Examination for 
gonococcus negative. The second patient did not 
remember having had dysentery. Examination of 
the stools for amceba negative, but living amobe 
were found in the urine, and numerous red globules. 
Morphologically, this am«eba differs from histo- 
lytica, one of its interesting features is its poly- 
morphism, for which reason the author calls it 
" Entamacba polymorphe." The question as to 
how the am«eba gained entrance to the bladder re- 
mains to be cleared, Injections of emetine com- 
pletely cured both patients. During the author's 
researches on amebic dysentery he has come 
across tubercular patients whose sputum, besides 
containing Koch's bacillus, showed the presence 
of living amobs. Injections of emetine caused 
remarkable amelioration in the general condition 
of the patient; fever ceased, and only rare amcebee 
could be seen in the sputum. 
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A WHITE AUSTRALIA: IS IT A POSSIBILITY ? 
By SYDNEY J. SKERTCHLEY, J.P. 
(Continued from page 340.) 

CHAPTER V. 

The “ Histories" of the Future. 

(70) But we cannot dismiss the subject so cavalierly 


as this. A few details must be given with regard to 
our own race, the Fair Whites, and our forebears, 


[Jan. 1, 1955 





the Dark Whites. And it is essential to realize the 
view one must take of history. 

(71) I have already said (par. 7, passim) that I 
shall neither deal with, nor be drawn into controversy 
upon, side issues. But I must clearly state what, in 
my opinion, constitutes a side issue. It has been 
necessary for me to study ancient and modern history 
deeply and critically, with the result that I think 
almost all history will have to be rewritten from the 
anthropologist's standpoint. 

(72) Until quite recently, indeed, until the rise o! 
such scholars as my friend Dr. Holland Rose, there 
was an unhistorieal confusion between the facts oí 
history and the interpretation of historical facts. The 
seers did not all render Mene Tekel Upharsin in the 
sameterms. To takeavery earlyillustration. In Kings 
we have the bare facts concerning certain reigns ; in 
Chronicles the same ground is traversed '' with ad- 
vantages,” and the misfortunes of monarch and subject 
are attributed to a distinct cause—and a political 
one. "He did evil in the sight of the Lord,” is 
simply the euphemistic way of saying, " He did not 
come up to the views of the compilers of the Priestly 
Code." Whig and Tory, Cavalier and Roundhead, 
Colonna and Orsini alikesuffer from political chromatic 
aberration. 

(73) In dealing with the rise and fall of nations 
historians have attributed most of the vicissitudes 
that have befallen the nations of the earth to 
personal courage, wise administration, the sense of 
patriotism, the civilizing effect of commerce, the 
potency of high ethical standards, the ties of a 
common faith among psychical causes, and to climate 
and disease, and consequent lessened fertility and 
increased infant mortality among physical agents. 

" Assyria, Greece, Rome, Carthage, where are 
they?” asked Byron, and the answer tacitly assumed 
by the historian, as by the poet, is that they became 
enervated by peace and prosperity, that pleasure took 
the place of national forethought, and so the dry-rot 
of inactivity laid the people open to the successful 
attacks of the stronger, and often ruder, folk who fell 
upon their flanks. 

(74) This seems to me reading history upside down. 
Truly the alleged causes are fruitful for good and evil. 
But this is largely mistaking cause and effect. The 
question why decay sets in is left untouched. And, 
above all, it fails to discriminate between the decay 
of arace upon foreign and upon native soil. Nations 
(and this term is not necessarily the equivalent of 
races) undoubtedly do decay on strange ground. 
Witness the Akkadians in Babylonia and the Hindus 
in Java. Races may decay at their source of origin, 
but it would be hard to prove it. Rome and Greece 
are certainly not examples. But, unless climate 
deteriorates, a race most certainly tends to retain its 
strength and civilization at home. Herein we have, 

I think, the true key to the shifting of the centres of 
power and culture. It is an anthropological question 
almost purely. Races by their inherent tendency to 
decay on foreign soil develop the very tendencies which 
hasten their fall. The Fair Whites are as strong as 
ever on their own soil, so are the Dark Whites, and 
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both have degenerated when transplanted. Rome 
)lanted her colonies everywhere over the Empire. 

Wheresoever the Roman conquers he inhabits,” 
wrote Seneca the Roman, but Roman blood has 
vanished as completely from the colonia of the 
province of Asia as from Cologne of Germany or 
Lincoln of England. Yet were the Romans so certain 
of their colonizing power (and they exercised it longer 
than we have) that " in the time of Hadrian," Gibbon 
points out, “ it was disputed which was the preferable 
condition, of those societies which issued from, or 
those which had been received into the bosom of 
Rome." Of Carthage it came to be written “ delenda 
est," and such is the epitaph of every colonia from 
Euphrates to Severn. , 

(75) Each race seems to be endowed with certain 
possibilities, and to possess certain ineradicable limi- 
tations, and this our kindly man-and-brother altruists 
never grasp. „East is east and west is west, and this 
old order changeth not. Tt is simply not true that the 
negro and the red man are what they are from want 
of opportunity or from neglect. They have been on 
earth as long as we have: the human race started at 
scratch. But here we are straying somewhat from our 
path. What I want to insist upon is that the creeping 
sickness, the sleeping sickness, that comes upon 
nations is not due primarily to effeminacy born of 
luxury, but that the desire for luxury and the conse- 
quent weakness are but symptoms of the incurable 
disease, nostalgia. The withers of the nation get 
unstrung in a strange land, the lax muscle that dreads 
the sword grip, the half-strung nerves that only tingle 
to lullabies are all premonitions of the coming day 
when the national anthem is dethroned by the 
requiem. 

(76) But race is well-nigh immortal on its own soil. 
Witness the contiguous small states of Holland and 
Belgium, which not even the matchless genius of 
Napoleon could weld. Leyden is Dutch from the 
summit of her Burg, symbol of Rome’s powerlessness, 
to the sluggish Rhine waters that wash her decaying 
palaces, emblems of her own powerlessness as a 
eolonizer; while Brussels is Gallic from the toe-tip of 
her impudent Mannikin to the topmost finial of St. 
Gudule's spire. And where in either shall we find the 
dusky blood of Alva's Spanish hosts ? 


——— 9————— 


Annotations. 





Classification of the Hemolytic Streptococci by 
the Precipitin Reaction (C. H. Hitchcock, Journal 
of Experimental Medicine, October 1, 1924).—A 
method is described for the preparation from hemo- 
lytie streptococci of extracts containing a soluble 
precipitating substance. By the use. of such 
extracts, it is shown that nearly all members of this 
family yield a common precipitable substance. So 
far, therefore, as concerns the precipitin reaction, 
the hemolytic streptococci form a practically homo- 
geneous group. 


D ee ee ee 





The Clinical Value of Bismuth in the Treatment 
of Syphilis (C. H. de T. Shivers, Archives of Der- 
matology and Syphilology, October, 1924).—Bismuth 
should not be substituted for arsenic in primary or 
secondary syphilis, except in patients resistant to 
arsenical treatment. Bismuth is effective, clinically, 
in the treatment of all forms of tertiary syphilis. In 
the treatment of neurosyphilis, bismuth in some 
cases has proved itself superior to arsenic. It 
should be tried in all patients that do not tolerate 
the arsenicals, and should be given with caution in 
all patients with faulty elimination. The absorp- 
tion of this drug should be carefully studied, and, 
if possible, the number of treatments given should 
depend on the roentgenologic findings. 





The Prophylaxis of Congenital Syphilis (Prof. J. 
Almkvist, Hygiea)—That congenital syphilis is 
derived from the mother is not yet established 
beyond all doubt, as tests carried out show. It is 
essential, however, that every pregnant woman 
suffering, or who has suffered, from syphilis should 
be given specifie treatment during pregnancy. 
Children born of such women should be kept under 
clinical and serological observation, no specific 
treatment being attempted before definite signs of 
syphilis have appeared. How long this observation 
period should last is not stated, as it is not yet 
known how long congenital syphilis may be latent 
in an infant. Salvarsan is considered to be the 
most reliable remedy for preventing transmission of 
syphilis from mother to foetus. 


Studies on Oxidation and Reduction by Pneumo- 
coccus (J. M. Neill and O. T. Avery, Journal of 
Experimental Medicine, October 1, 1924).— Certain 
enzymes of pneumococcus are destroyed by oxidizing 
agents formed when sterile extracts of the cellular 
substances are exposed to air. The carbo-hydrate 
enzymes (sucrase, raffinose, inulase and amylase) 
are the most easily inactivated under these con- 
ditions, although the bacteriolytic enzyme is also re- 
duced in activity. Similar treatment is without 
effect upon the active concentration of pneumococeus 
lipase and peptonase, The enzymes which are des- 
troyed during the oxidation, of unwashed cell ex- 
tracts are themselves non-reactive with molecular 
oxygen. The actions by which they are destroyed 
seem to represent oxidations of a type similar to 
those proposed in previous papers for the oxidation 
of hemotoxin and of hemoglobin. A study has been 
made of the relative resistance of different pneumo- 
coccus enzymes to heat and to the action of hydro- 
gen peroxide. The various enzymes may be arranged 
in the same order of relative resistance whether the 
rating be made from the standpoint of resistance 
to heat or of resistanee to oxidation, Nevertheless. 
it appears that by a proper regulation of conditions 
of oxidation, certain labile constituents of a mixture 
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of cellular enzymes may be inactivated with less 
effect upon the activity of other constituents of the 
mixture than when inactivation is brought about 
by heat. From this may be concluded that when 
sterile extracts of the cellular substances of pneumo- 
coccus are exposed to the air, oxidizing agents are 
formed which destroy many of the cell enzymes. 





The Blood Platelets in Pneumococcus Infections 
(H. A. Reimann, Journal of Experimental Medi- 
cine, October 1, 1924).—A study was made of the 
behaviour of the blood platelets during the course of 
pneumonia in man, as also in several rabbits experi- 
mentally infected with pneumococci. The number 
of platelets begins to diminish after the infection has 
become established. A thrombopenia occurs during 
the febrile period. Immediately following the onset 
of the crisis in lobar pneumonia or after the tempera- 
ture begins to fall by lysis, the platelets begin gradu- 
ally to increase in number. In the post-febrile 
period, the platelet count increases until the normal 
number is greatly exceeded, and there is a return to 
the normal number only after two weeks. Sequele, 
characterized by fever following pneumonia, are 
accompanied by a renewed diminution in the num- 
ber of platelets. After subsidence of the tempera- 
ture their number. usually increases until the normal 
is again exceeded. The platelets in general are 
smaller and contain more granules during the throm- 
bopenic stage of pneumonia. Intravenous injection 
of antipneumococcus serum during pneumonia ordin- 
arily produces no variation in the number of plate- 
lets. 

—_——__————__ 


Abstract. 


THE PREVALENCE OF EPIDEMIC DISEASE 
AND PORT HEALTH ORGANIZATION AND 
PROCEDURE IN THE FAR EAST! 


A COMMITTEE of experts was appointed by the 
League of Nations to visit the ports of India and 
the Far East to investigate the arrangements made 
for the prevention of communicable disease. The 
report is of considerable length and gives a detailed 
account of the procedure and conditions in a large 
number of ports, and an amount of very useful in- 
formation on port sanitation work. The conclusions 
of the document are as follows: Bubonic plague is, 
all things considered, the most important ship-borne 
disease in the Orient. It is essentially a disease of 
rats, and the human ease is, for all practical purposes, 
not infectious. There is abundant epidemiological 
information, based on a quarter of a century’s ex- 
perience, to justify the consideration of bubonic plague 
and pneumonic plague as two entirely separate and 
distinct epidemic diseases. It is extremely doubtful 





1Abstracted from the Report presented to the Health Com- 
mittee of the League of Nations by F. Norman White. 1923. 


whether the plague bacillus alone can give rise to 
pneumonic plague epidemics. Epidemiological facts 
indicate the probability that pneumonic plague epi- 
demics are caused by the plague bacillus in symbiosis 
with another organism. It is probable that this 
“hypothetical” organism will be found to be non- 
pathogenic for rodents. Bubonic plague is invariably 
spread from port to port by means of “rat-favoured ”’ 
merchandise. The fact that one is able to incriminate 
such merchandise in the transference of plague infec- 
tion from place to place implies the relative failure 
of the human being and his personal effects as vectors 
of infection. All anti-plague regulations and conven- 
tions should be framed with due regard to these facts. 
Of all forms of rat-favoured merchandise, grain is of 
chief importance with regard to the facilities given 
for the transference of plague infection. The control 
of the grain trade and the proper storage of grain are 
also synonymous with efficient plague preventive 
measures. If the association between rats and grain 
and other rat-favoured merchandize could be broken 
in the ports of the East, plague would cease to be a 
ship-borne disease. If due consideration be given to 
the attributes of the rat, it is possible to erect store- 
houses that can be kept automatically rat-free. Many 
"vat-proof" stores now in existence harbour a large 
rat population. Much more might be done than is 
done at present to control the rat population of such 
rat-proof stores ; certain suggestions are contained in 
the note. The present condition of grain storage in 
many ports of the East is reprehensible and danger- 
ous. Pending improvement in such matters, fumiga- 
tion at periodic and frequent intervals of ships trading 
in the East will continue to be a matter of extreme 
importance. Further work is required to devise more 
satisfactory methods of fumigation than those at 
present in use. 

The disinfestation before shipment of rat-favoured 
merchandise from plague-infected localities demands 
much more consideration than it receives. Such 
measures should, wherever possible, be taken at the 
port of departure. The rat-infestation of lighters, 
barges, employed in Oriental ports is sometimes 
excessive. Cases of plague among the floating 
population of certain ports occur from time to time. 
The periodic fumigation of lighters, barges, &c., em- 
ployed in all Oriental ports is an important matter 
that rarely receives the attention it deserves. The 
history of the spread of plague in the East indicates 
that attention paid to the usual channels of infection 
could secure almost absolute immunity from plague, 
and that without vexatious restrictions to the free 
flow of commerce. The tendency of the disease to 
die out in large areas of the East, unless reinforced 
by repeated introduction of infection, accentuates the 
importance of preventing such reinfection. From the 
epidemiological viewpoint, human bubonic plague 
cases are merely an index of a co-existent rat epi- 
zootic. This index is inadequate, or may fail alto- 
gether, in circumstances dependent upon either (a) 
the nature of the rat-infestation of the port, or (b) 
the species of fleas that infest the rat. Such facts 
emphasize the absolute necessity for a systematic 
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and thorough routine examination of rats in all 
Oriental ports. 

British India is by far the most important reservoir 
of plague infection in the East. Java comes second. 
The prevalence of the disease in British India is 
decreasing noticeably in those provinces that have 
suffered most. The experience of Manilla, Formosa, 
Shanghai, which have been plague-free for many 
years, promises a successful issue to a serious attempt 
to eradicate plague infection from many other Oriental 
ports at present infected. This task might not be 
insuperably difficult, except perhaps in the case of 
Bombsy, which, of all large ports in the East, pos- 
sesses conditions most favourable to plague. The 
gradual extinction of foci of plague would, by diminish- 
ing sources of possible reinfection accelerate the 
natural tendencies to "die out" which characterize 
plague on either side of the Bay of Bengal and further 
east. 

In most Oriental towns anti-plague measures are 
unsuccessful, largely on account of the antagonism 
of the population to such measures. The disinfec- 
tion of houses and their contents is the most com- 
monly practised of all anti-plague measures; it 
excites great antagonism and, as carried out, is of 
ettremely doubtful utility. Suggestions are made 
regarding a new orientation of plague policy in many 
Oriental towns 

———»9————— 
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Animals as Disseminators of Hookworm Eggs 
end Larve (Asa C. Chandler).—It is evident from 
experiments performed by the author and others 
that domestic animals constitute an important 
means of scattering hookworm| eggs and _ larve. 
They do this either (i) by acting as hosts for the 
parasites, (ii) by transferring feces or earth con- 
taining eggs or larve on their feet or other parts 
of their bodies, and (iii) by ingesting egg-containing 
feces and scattering the undamaged eggs in their 
own droppings. Although Ankylostoma duodenale 
will occasionally develop to maturity in dogs or 
cats, these animals are negligible as hosts of 
human hookworms. Pigs harbour a species of 
necator which closely resembles the human species 
ind is probably only a hostal variety of it. They 
iso occasionally harbour A. duodenale. The spread 
X eggs and larve by the feet and bodies of 
lomestic animals and by the scratchings of chickens 
s obvious. The value of the elimination of this 
xeans of dissemination appears greater in view 
æ the absence of active lateral migration on the 
part of the larve themselves, The passage of eggs 
mharmed through the digestive tract of pigs, rats, 
wad dogs has been proved. In chickens a high 
percentage is destroyed, probably in the gizzard. 
Since these various animals feed very commonly on 





human feces, this constitutes an important means 
of dissemination. It has been shown that after 
feeding on human feces. viable hookworm eggs 
are passed for at least seventy-two hours in the 
droppings of these animals. In view of these facts 
the devouring of fæces. by pigs, rats, dogs or other 
animals, with the possible exception of chickens, 
cannot be looked upon as desirable on account of 
the destruction of so much refuse, but rather of a 
very dangerous process resulting in the dissemina- 
tion and not the destruction of the most injurious 
component of the material, namely, the eggs of 
human intestinal parasites. 


Indian Santonin  Eztracted from the 
Species of Artemisia maritima (R. N. Chopra 
and A. C. Chandler).—Santonin extracted from 
A. maritima Linn (A. brevifolia Wall), which grows 
in the mountains of Kashmir (Baltistan), closely 
resembles in its physical, chemical and physio- 
logical properties the santonin imported from 
Europe. It satisfies all the tests laid down in 
the British and United: States pharmacopaias. 
Its therapeutic efficacy is just as good. The 
présent market price of the Indian santonin is 
Rs. 670 per pound, but if it is worked on a larger 
scale the price could probably be considerably 
reduced. 


A Preliminary Note on the Pharmacological 
Action and Therapeutic Properties of Kuth Root— 
Saussurea lappa (R. N. Chopra and Captain 
Premankur De).—The active principles of S. 
lappa are (a) an essential oil; (b) a glucoside; 
(c) an alkaloid. The essential oil and the 
glucoside are pharmacologically active bodies, 
The alkaloid is less active. The essential oil 
has strong antiseptic and disinfectant properties 
especially against the streptococcus and staphy- 
lococcus; the alkaloid and the glucoside have little 
or no effect in this direction. The glucoside causes 
a small but persistent rise of blood pressure; the 
essential oil does this in a lesser degree. Both 
the glucoside and the esssntial oil have a slight 
but definite broncho-dilatory effect. The alkaloid 
is inactive in this respect. The powdered root and 
the alcoholic extract are expectorant and are bene- 
ficial in asthma. They cut down attacks and reduce 
their frequency. The drug has no anthelmintic 
properties. 


Surgical Sundries (C. A. M. Gourlay ).— 
Anesthesia is a subject of importance to all 
medical men, whether dealing with accidents or 
disease. There have been cases of patients dying 
from shock where anethesia has not been used. 
It is the duty of the doctor, nurses, &e., to 
diminish the factors of shock (anxiety, fear, pain, 
hemorrhage and sepsis) as far as possible. Fear 
is easily overcome by the injection of one-sixth 
grain of morphine before the patient is carried 
from his bed to the theatre. A local anesthetic 
should be used to ease pain; there is then no need 
for a heavy dose of chloroform. Some useful notes 
are also given with reference to the treatment of 
fractures. 


Indian | 
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Notes on Malaria in Hill-Stations in or near the 
Himalayas (C. Strickland).—The incidence of the 
epidemic in Kurseong is from April to July in- 
clusive, while in Shillong it is from the middle 
of May to the middle of October. Malaria has been 
attributed to Anopheles maculatus in both places. 
The difference in the two places of the time of 
onset is probably due to meteorological conditions 
which influence the development of the parasite in 
the mosquito. The difference in the duration of 
the malady depends on the different geological 
structure of the two tracts, The only means of 
preventing malaria, according to the author, is a 
system of contour hill-foot drains, and as maculatus 
will breed in these as well as in the swamps, the 
drains must have either sub-soil. pipes laid in them 
or a ribbon of jungle allowed to grow up over 
them, which will prevent maculatus breeding in- 
side. If rubble be laid in such drains the effects 
are likely to be disastrous. 


The Relative Value of Diagnostic Methods and 
Evidence of Cure in Kala-azar (H. E. Shortt).— 
The author gives a list of the methods used in the 
diagnosis of kala-azar in the order of relative re- 
liability, as follows: (i) Culture of spleen or liver 
puneture fluid on N.N.N.; (ii) culture of the peri- 
pheral blood by Row's method or on N.N.N.; (iii) 
examination of spleen or liver puncture films, no 
cultures taken; (iv) the aldehyde reaction; (v) 
examination of peripheral blood films, no cultures 
taken. With regard to cure, where the parasites 
have been reduced as a result of treatment, the 
first method is most reliable. 


Some Observations on the Cholera Epidemic in 
Bombay, 1923 (Dr. Purshotamdas T. Patel).— 
Cholera is mostly introduced into Bombay from 
other parts of India where it is endemic. In 192: 
the epidemic started .in June amongst Haj 
pilgrims who came in large numbers from Bengal 
side to go to Mecca, mostly aged and infirm; mor- 
tality, fifty-eight per cent. Inoculation with 
cholera vaccine stopped the epidemic after two 
weeks. A week later a local focus of infection 
revealed itself, During the months of July and 
August, 151 cases were admitted into hospital. Th. 
disease was spread chiefly by personal contact, 
food and flies. Death amongst the local cases 
was twenty-six per cent. This diminished percent- 
age of mortality is due to the treatment used 
on the lines of Sir Leonard Rogers. It would be 
still further reduced if the cases were sent early 
to hospital. 


Notes on a Few Cases of Cholera Treated by 
Various Methods. (S. Nath  Chatterjee).— The 
essential oils mixture, though it has diuretic pro- 
perties and some stimulating effect, probably can- 
not prevent the absorption of toxins, either chemic- 
ally or mechanically, and if there be such action 
if is not sufficiently strong, as is urgently re- 
quired in these cases; also, it is doubtful whether 
ib possesses any bactericidal property, Kaolin 
acts in two ways: (a) it prevents absorption of 
toxins mechanically by coating the intestinal wall 





very quickly, which gives an opportunity of treat- 
ing the complications, if any; (b) it most probably 
inhibits the growth of proteolytic bacteria in the 
bowels and favours the growth of acid-forming 
bacteria—hence, indirectly acting as a ‘bacterial 
agent. For these reasons, besides its cheapness, 
and its simplicity in administration, kaolin is to 
be preferred to the essential oils. It appears that 
kaolin acts very well when given with perman- 
ganate. The two combined form one of the most 
simplest methods of treatment suitable for villages, 
for melas and jn combating the epidemic; it is 
applicable to cholera. in all its stages. 


A Note on the Cause of Pemphigus Contagiosus 
(Manson) (J. Cunningham and S. Ramakrishnan). 
—This skin affection is very common in Madras 
during the hot weather, especially in children. 
The type resembles pyosis mansoni described by 
Castellani (1919). Both extremities and, less 
commonly, the axilla are the most common sites 
of infection. The inguinal region is rarely affected. 
A streptococcus has been found in numerous cases 
by the author which is believed to be the primary 
cause of the affection. All the strains isolated 
gave identical fermentations in Holman's carbo- 
hydrated medium (Streptococcus subacidus). The 
affection is easily cured by means of a vaccine 
prepared from this organism. 


The Aldehyde Test in Schistosomum hema- 
tobium Infection (R. B. Lal).—The aldehyde re- 
action was tried in cases which showed ova of 
S. hematobium in the urine. The methods em- 
ployed were: (i) Fox and Mackie, 1921; (ii) Modi- 
fication of Napier, 1922; (iii) Exact technique of 
Napier, 1922. There is a probability of the alde- 
hyde reacticn being positive in some cases of S 
hematobium, Much reliance cannot be placed on 
methods (i) and (ii) The diagnostic value of 
the aldehyde reaction might become doubtful in 
places like the Sudan where both kala-azar and 
S. hematobium infections prevail, and in cases 
where the latter disease is complicated with 
malaria and similar fevers the test cannot be 
relied upon. 





Medical Hews. 


UNITED STATES PUBLIC HEALTH SERVICE. 
MEDICAL ADVICE BY RADIO. 


FOR some years the Public Health Service has 
maintained a free medical service to ships at sea 
having no physicians on board, and many stories of 
its usefulness in emergencies have been recounted. 

This Service which has been established on the 
Atlantic and Pacific coasts and on the Gulf of Mexico 
is being extended to include shipping on the Great 
Lakes. Arrangements have been made for Marine 
Hospital No. 6 at Cleveland, Ohio, and Public Health 
Service Relief Station No. 327 at Sault Ste. Marie to 
respond to requests from masters of lake vessels for 
medical advice when needed. 
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PREVENTION AND TREATMENT OF 
MALARIA. 


By W. E. Derxs, M.D. 


General Manayer, Medical Department, United Fruit 
Company, New York. 


CLINICAL observations made on patients suffering 
from general paralysis, dementia precox, disseminated 
sclerosis, &c., in whom malarial infection was intro- 
duced for therapeutic purposes, have an unusual 
interest. This method of treatment has been in 
vogue, in European countries particularly, during 
recent years, having originated with Wagner-Jauregg 
in Vienna. A sufficient number of cases have been 
treated to enable clinical observers to draw fairly 
accurate conclusions in regard to several hitherto 
mooted points in the prevention and cure of malaria. 

Warrington Yorke and J. W. S. Macfie have reported 
their observations on 146 cases; and their findings 
coincide in general with those of other European 
observers. In their group of treated cases, 105 were 
inoculated by virulent blood: chiefly subcutaneously 
—oceasionally intravenously. In six cases Plasmo- 
dium malarize was inoculated, in one case P. falci- 
param and in ninety-eight cases P. vivax. In addition 
to these, forty-one cases were infected with P. vivar 
through the agency of infected mosquitoes (Anopheles 
mocalipennis and A. bifurcatus). 

These observations made under direct scientific 
control invite discussion on the following phases of 
malaria prevention and cure: (1) Immunity; (2) Quin- 
ine prophylaxis ; (3) Treatment of primary infections ; 
(4) Treatment of chronic infections or relapses. 


IMMUNITY. 

Some of the observations which refer to the question 
& immunity may be briefly summarized : 

(l) In four of the six cases inoculated with P. 
"aar parasites appeared in the blood from the 
sixteenth to the twenty-first day after inoculation; in 
one, onthe forty-fourth day ; and in one, on the fifty- 

fourth day. 

(2) In those inoculated with P. vivax the parasites 
appeared in the blood in from six to twenty days, and 
te fever appeared in all cases about the same time, 
‘aly occasionally preceding or following, by one or 
two days, the finding of the parasites. 

(3) In the ninety-eight cases inoculated with viru- 
tnt blood nine failed to become infected on the first 
inoculation. Occasionally repeated inoculations failed 
2 infect. Wagner-Jauregg noted the same in his 
ries of inoculations and met with a few cases which 
‘e was unable to infect after three or four inoculations. 

14) Van Loon and Kirschner, of Batavia, report as 
lows: ' A great percentage of the patients, who had 
ived in the Tropics from their birth, and who were 
repeatedly (four to five times) intravenously, and 
vterwards also subcutaneously, inoculated with 
"latively large quantities of benign tertian blood, 
ippeared to be absolutely immune; others fell ill, but 
"*ehtly only, and recovered spontaneously after 2 


P3 


^ attacks.” 


(5) All of the forty-one cases bitten by mosquitoes 
became infected. S. P. James, however, reports two 
cases of failure to infect by this method. 

(6) In four of the ninety-eight infeeted spontaneous 
cure resulted from five to fourteen days, and no . 
relapses occurred in from three to twelve months' 
observation. 

Immunity to malaria evidently exists in varying 
degrees in the human subject, as evidenced by the 
following faets : 

(1) That notwithstanding the direct inoculation of 
2 c.c. of virulent blood containing approximately & 
million parasites, nine out of ninety-eight cases failed 
to become infected and required three to four inocula- 
tions to bring about infection. In some cases infection 
failed after four inoculations, which demonstrates 
that definite immunity exists in some individuals, 
particularly among those long resident in tropical 
malarial districts. 

(2) S. P. James has seen two cases whom he was 
unable to infect by mosquitoes which showed, on 
subsequent dissection, numerous sporozoites in the 
salivary glands. 

(3) In four of the six cases inoculated with P. 
malariæ parasites appeared in the blood from the 
sixteenth to the twenty-first day after inoculation: in 
one, on the forty-fourth day ; and in one on the fifty- 
fourth day. Although the same quantity of virulent 
blood containing quartan parasites was injected in 
different individuals, the incubation period varied from 
sixteen to fifty-four days—that is, before parasites 
appeared in the peripheral blood accompanied by fever. 

(4) In four of the ninety-eight cases inoculated 
with tertian parasites, spontaneous recovery took 
place in from five to fourteen days. In the remaining 
cases of this group the incubation period varied from 
six to twenty days. 

Thus in both quartan and tertian infections different 
degrees of resistance are seen. In other words, it 
requires more time in some individuals than in others 
for the development of sufficient parasites to produce 
symptoms; or, what is much more probable, the 
agencies concerned in the development of immunity in 
some individuals is stronger than in others, thus delay- 
ing or altogether preventing the onset of symptoms. 

If immunity, partial or complete, were non-existent, 
undoubtedly the population in severely malaria. 
infected districts would be completely exterminated in 
a short time. 

My experience in Panama confirms the probability 
of the development of immunity against malaria. 
Before Panama was sanitated, anopheles were present 
in large numbers and new-comers were constantly 
infected, whereas it was seldom met with in the 
resident population. From 1906 to 1914 I was 
frequently called in consultation to see members of the 
adult resident population, and do not recall a single 
individual whose illness could be directly attributed 
to malaria. It was not uncommon, however, to meet 
with malaria iu children or new-comers. Several of 
the adult residents suffered from organic affections 
requiring operations, but in most instances these were 
not followed by malaria exacerbations necessitating 
the administration of quinine. 
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Furthermore, I have occasionally met with in- 
dividuals, past middle life, who said they had never 
suffered from fever, although they had lived in 
malaria-infected districts in the tropics for fifteen or 
more years. 

We know that partial immunity is common. An 
individual may harbour malaria organisms in his blood 
for years, and yet not be conscious of any discomfort 
until his general resistance is lowered through some 
influence, and then a fresh exacerbation of fever 
ensues. 

Yorke and Macfie further demonstrated that im- 
munity, partial or complete, established against one 
species of the malarial parasite, does not prevent 
infection from the other species; but it does protect 
him from fever exacerbations if he is again re-infected 
with the same parasite by inoculation, or through 
mosquitoes. Thereforé, partial or complete immunity 
against malaria infection exists or can be developed; 
but we do not know how, or our problem of pre- 
vention and cure would be greatly simplified. 


QUININE PROPHYLAXIS. 


In regard to the prophylactic use of quinine in 
preventing infection by mosquitoes, the results from 
thirty-four cases are shown in the following table: 

OBSERVATIONS MADE ON THE EFFECT OF PROPHYLACTIC 

QUININE. 
From Warrington Yorke and J. W. S. Macjie. 
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It is to be noted : 

(1) In six cases, 5 gr. of quinine given daily on the 
day of infection and for about a week subsequently, 
failed to prevent infection. 

(2) In two cases, 10 gr. given five days previous to 
infection and for nine days subsequently, also failed 
to prevent infection. 

(3) Three cases given 30 gr. daily for three days, 
beginning with the day of infection, became infected 
subsequently. 

On the other hand 

(4) In one case, 30 gr. administered daily, beginning 
the day previous to, and continuing for seven days 
subsequent to exposure, prevented infection. 

(5) In five cases, 10 gr. daily, administered on the 
day of infection and for from three to five weeks sub- 
sequently, prevented infection. 

(6) In seventeen cases, 5 gr. given daily, for from 
ten to fifty-six days, prevented infection; seven of 
these cases had taken 5 gr. daily from one to two 
weeks before infection, the remaining ten beginning 
with the day of infection. 

From these observations we are justified in drawing 
the following conclusions : 

(1) That quinine, given prophylactically in daily 
doses of from 5 to 30 gr., and for two or three days 
subsequent to exposure, does not prevent infection ; in 
other words, that quinine has apparently no action 
whatever upon the sporozoites, and is destructive only 
to the trophozoites. 

(2) That the absence of positive malarial findings 
in the cases recorded, in observations 4, 5 and 6, as 
not being infected, does not by any means prove that 
the cases were not infected; on the contrary, we are 
justified in drawing the conclusion that the infection 
was cured by the subsequent administration of quinine 
over a period of from ten to fifty-six days. f 

Dr. H. N. Hanschell records a series of exceedingly 
interesting cases which confirm these observations. 
He had twenty-nine white men under his medical 
care in Central Africa. Of this number, nine slept 
under mosquito nets 3 ft. wide. The other twenty 
slept under mosquito nets 18 in. wide—too narrow 
for them to avoid exposing their arms and hands to 
the bites of mosquitoes through the net. All of the 
twenty-nine men took prophylactic quinine in the form 
of a 5-gr. tabloid of quinine bisulphate with every 
evening meal, over a consecutive period of from 
seventy-eight to 102 days. No infected anopheles were 
seen about the camps for the greater part of this 
period. From then on, all those sleeping under 18-10. 
nets contracted subtertian malaria, the mosquito 
bites being observed in all instances on the arms and 
hands which had become exposed when the narrow 
nets were used. None of the nine men who slept 
under 3-ft. nets contracted the infection, nor was there 
any evidence that they had been bitten by mosquitoes- 
This experience of Dr. Hanschell confirms the ob- 
servations made by York and Macfie, i.e., that quinine 
for prophylactic purposes does not prevent infection. 

If these conclusions be true, then by the exhibition 
of quinine for prophylactic purposes we only cloud the 
issue, and in many cases are unable to determine 
whether people are infected or not. They may become 
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infected, receive only sufficient quinine to develop a 
temporary immunity, and remain carriers without 
symptoms but capable of spreading infection to others. 
Would it not be a better method of procedure if we 
permitted them to develop symptoms and thus 
definitely demonstrate that the organisms are present 
in the peripheral blood? We could then institute 
efficient treatment, under proper supervision, and the 
probabilities are that not only the individual but the 
community would be benefited more than by our 
present methods. 

It has generally been considered that quinine 
destroys not only the sporozoites, but also the 
malarial organisms when they are free in the plasma, 
directly after sporulation, and consequently that the 
best time to administer it, in order. to obtain the 
optimum results, is either about the time of infection 
or of sporulation, before the liberated organisms have 
bad time to enter the red cells. 

The evidence produced above proves almost con- 
clusively that quinine has no effect on the sporozites, 
and probably not on the organisms in the plasma 
after sporulation, but only after they have entered 
the red cells. As stated, this is contrary to the 
opinion which has been generally accepted. 

Wehave used quinine quite extensively for prophy- 
lactic purposes, giving from 15 to 20 gr. twice a week, 
and have noted that the number of hospital admis- 
sions was greatly reduced, and consequently also the 
rite of serious morbidity. Some recent work in one 
of the divisions of the United Fruit Company planta- 
tions has demonstrated that in those who had been 
taking 20 gr. twice a week for an extended period of 
time, infection was present, but that this amount 
of quinine apparently was sufficient to limit the para- 
sitie development, prevent symptoms, and establish 
tolerance, as these people did not seek hospital treat- 
ment as frequently as they had done previously. 

Manson-Bahr claims that there must be at least 
fity parasites to the cubic millimetre in order to 

produce symptoms ; and Darling believes that at least 

twelve gametes to the cubic millimetre are necessary in 

order to infect mosquitoes. Quinine, in prophylactic 
doses, may destroy a sufficient number of parasites sub- 
sequent to infection to prevent the development of 
symptoms, although the parasites are still numerous 
enough to be readily detected in the peripheral blood. 
In the same manner the gametes could be controlled 
to such an extent as to prevent mosquito infection. 
With such results possible, the continuous adminis- 
tration of quinine, under certain conditions, is not 
only justified but commendable. 


TREATMENT OF PRIMARY INFECTIONS. 


As has been fully demonstrated above, primary 
infections are readily cured by small daily doses (5 
to lgr.) given over comparatively short periods (ten 
w fourteen days) or by larger daily doses (30 gr.) over 
even shorter periods (seven to ten days). In this 
connection the following observations were made: 

(1) In sixty-one inoculated cases treated by the 
oral administration of quinine sulpbate in solution, 
30 gr. daily for three consecutive days, only one 


relapse occurred during an observation period which 
varied from four to eighteen months. Wagner-Jauregg, 
Mühlens and Kirschbaum, Grant and Silverston, and 
others, report similar results. 

(2) In thirteen other cases treated in a similar 
manner, and subsequently given two or three injec- 
tions of novarsenobillon, one relapse occurred during 
a similar observation period. y 

(3) In the series of forty-one cases infected by mos- 
quitoes, thirty cases were given 30 gr. of quinine daily 
for three consecutive days, and five relapsed within a 
period varying from two to six months, the indication 
being that mosquito infection is more difficult to cure 
than infection through inoculation, probably because 
immune bodies were injected with the parasites. 

(4) In Hanschell’s twenty cases of subtertian 
malaria, referred to above, the quantity of quinine 
bisulphate (5 gr. daily) which had been given for a 
period of from seventy-eight to 102 days, for prophy- 
lactic purposes, did not prevent infection. Neverthe- 
less, after the appearance of parasites in the blood it 
was necessary only to slightly increase the daily 
dosage for three or four days until a total quantity of 
30 gr. had been given orally, and in addition one 
intramuscular dose of 9 gr., in order to effect a cure. 
Most authorities admit, moreover, that the subtertian 
infections of malaria respond more readily to quinine 
than quartan and tertian infection. 

In this connection, I wish to record the following 
experience of a friend of mine. Before Port Limon, 
Costa Rica, was sanitated he resided there for a 
period of about twenty years. At that time malaria 
and yellow fever were endemic. In his early experi- 
ence, he contracted malaria, took very little quinine 
and developed a chronic intermittent fever, which 
persisted several weeks after he came North to recup- 
erate. When he recovered his health, he returned to 
Port Limon and again contracted malaria: he then 
adopted the following method of treatment : 

At the onset of the chill he took a hot foot-bath, 
drank quantities of hot tea, and covered himself with 
a number of blankets. To favour free perspiration 
he retained the heavy covering during the hot and 
sweating stages. The same night he took two com- 
pound cathartic pills, and the next morning (about 
fifteen to eighteen hours after the onset of the chill) 
began to take his quinine, 15 gr. in powder (wrapped 
in tissue paper) every hour, until he had taken 90 gr. 
Invariably this terminated the attack, and he remained 
perfectly well for from nine monthg to two years, that 
is, until he again became re-infected. He treated 
most of the men of his camp in the same manner, 
with invariably excellent results. Undoubtedly these 
were primary infections, as will be demonstrated later 
on when the treatment of chronic infections: i$ dis- 
cussed. It is to be noted that the quinine adminis- 
tration was not begun until the spores had had plenty 
of time to enter the red-blood cells. 

A careful study of the table, as well as these 
observations, favours the conclusion that in the 
treatment of primary infections heroic doses (30 to 
60 gr. daily) of quinine should be given for the first 
two or three days, and reduced doses for an additional 
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week; orif small doses (5 to 10 gr. daily) are given, 
the treatment should be continued for from ten to 
fourteen days or longer, in order to effect a cure. 
The period of treatment would be largely deter- 
mined by the physical condition of the patient. 

In my early experience in Panama we were accus- 
tomed to give 10 gr., three times daily, until the 
fever disappeared; and after one or two days of 
normal temperature the patients were allowed to 
return to work. It was found that relapses were 
exceedingly frequent. We then changed our method, 
and gave 15 gr., three times daily, until the tempera- 
ture became normal; and we insisted on our 
patients remaining in the hospital for at least five 
days after normal temperature, during which time 
10 gr. of quinine were given three times daily, and a 
very liberal diet ordered. Under this method of 
treatment the number of relapses was greatly 
diminished, and the results were so striking that 
this procedure was officially recognized and adopted 
as routine treatment. In the light of these recent 
observations, the occurrence of so few relapses after 
this method of treatment is adopted can be readily 
explained by the fact that undoubtedly the majority 
of these cases were primary infections. We thus have 
evidence to show that in the treatment of primary 
infections heroic doses of quinine for the first few 
days, or smaller doses continued over a period of two 
weeks, should result in cures in the vast majority of 
cases. 


CHRONIC AND RELAPSING CASES. 


In these cases we have a different clinical picture. 
The patients are anemic. Not only is the number of 
red cells reduced below normal, but there is also a 
loss of hemoglobin of from 10 to 50 per cent. in 
the red cells remaining. From this we may infer that 
either some hemolytic action is taking place, or else 
that the functions of the hematopoietic organs are 
affected. The spleen is enlarged, particularly in the 
tertian and quartan infections, the function of the 
liver and kidneys is frequently interfered with, and 
occasionally these organs are organically diseased. 
In general, there is a condition of reduced resistance 
on the part of the patient. 

Not infrequently other complicating diseases con- 
tribute to the lowering of vitality which is manifestly 
present. These are the cases which tax the ingenuity 
of the practitioner if he is to bring about complete 
convalescence. That we cannot get rid of the malaria 
infection in many of these cases by the administra- 
tion of quinine alone is patent to everyone who 
has concerned himseli with this treatment. The 
follawing observations confirm such a statement :— 

At Liverpool, during the World War, two-day 
courses of treatment were given in doses of from 5 
to 120 gr. daily; the results, as well as the methods 
of administration, are shown in Table 2. 

Furthermore, twenty-nine cases were given 30 gr. 
of quinine daily for eight weeks, and 83 per cent. of 
them relapsed within an observation period of two 
months. 

These were undoubtedly cases of chronic malaria. 


From these observations we must conclude: First, 
that brief courses of quinine, no matter how large the 
dosage, are without value in the treatment of chronic 
cases ; and secondly, that prolonged courses of large 
doses of quinine, continued over a period of eight 
weeks, cure only a small percentage of chronic cases. 
These conclusions are in marked contrast with the 
results obtained in primary infections—a practical 
point which should be stressed. 


TABLE 2.—SUMMARISING THE RESULT OF VARIOUS SHORT 

COURSES OF QUININE IN THE TREATMENT OF SIMPLE TERTIAN 

MALARIA OBTAINED AT LIVERPOOL DURING THE Wan: PosT- 
TREATMENT OBSERVATION PERIOD AT LEAST Two MONTHS. 


From Warrington Yorke and J. W. S. Macfie. 














I8 |s |51 83 
Daily doania grains , Method of E à tá | E 2| 22 
Salt of quiniue used administration [B E e£ | EE: | ER 
Æ * |^ mo 
5 sulphate Oral 2 12 11 91.6 
5 hodrochloride Oral 2 18 18 100 
10 sulphate Oral 2 10 10 100 
15 sulphate Oral 2 14 14 100 
15 hydrochloride Intra- 2 20 19 95 
muscular | 
15 alkaloid Intra- | 1-2 | 38 31 81.6 
muscular | 
30 sulphate Oral 2 14 , 14 | 100 
45 sulphate Oral 2 12 | 9-12 | 75-100 
60 sulphate Oral 2 12 7) 58 
90 sulphate, Oral 2 76 29 38.1 
lst series | f 
90 sulphate, Oral 2 89 | 84-86; 94-97 
2nd series | | | s 
120 sulphate Oral 2 15 | 9 60 
30 bihdydro- Intra- | 12 | 30 | 26 86.6 
chloride muscular | 
| 


In order to obtain results in this class of cases, in 
addition to quinine, we must utilize all remedial 
agents which will tend to increase the natural 
resistance of the patient as well as combat com- 
plicating, debilitating conditions or infections, as 
apparently quinine alone in any amount over any 
period of time will not cure some of these chronic 
relapsing cases. : 

Among the numerous complicating diseases, in 
chronic cases resisting quinine, syphilis must be con- 
sidered. I have repeatedly drawn attention to the 
fact that this condition must be treated simultaneously 
with the malaria infection, or our efforts to cure the 
patient will be futile. It is in this class of cases that 
the arsenical preparations are of great value, and the 
good results obtained have often been misinterpreted. 
Arsenic does not cure the malarial infection, but 
assists materially in overcoming the debilitating 
influences of the complicating syphilis. In the same 
category as syphilis we may mention hookworm 
disease, tuberculosis, and all other local or constitu- 
tional conditions which tend to lower the resistance 
of the patient. 

Because of the anæmia so generally present, the 
administration of the arsenical and iron preparations 
are indicated, and our method of giving two Aiken 
tonic tablets three times daily over a period of two or 
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three months has proved fio be a very. useful measure. 
The formula is :— 


Quinine sulphate 5 .. 1l gram 
Reducediron .. m 02 um Pes 
Strychuine sulphatc T Se 4h. d 
Arsenious acid A i»: vr wig Se 
Ext. gentian ... awe tid s SEO di 


In some of the more stubborn cases every effort to 
improve the vitality of the patient must be resorted 
to, and frequently it has been found that a change of 
climate has proved to be of undoubted value. 

It is advisable for us to. give consideration to the 
preparations of quinine which should be used, and the 
best methods of administration. As to the first—we 
may administer quinine in the form of the insoluble 
alkaloid ; or its salts, the sulphate, bisulphate, hydro- 
chloride or bihydrochloride. Some also recommend 
the tannate, tartrate, or lactate salts, as well as 
equinine (an ethyl-ester of quinine-carbonic acid) 
which are very insoluble preparations, hence almost 
tasteless, and consequently of value in selected cases. 
The quinine alkaloid is also practically insoluble. 
The sulphate is soluble to the extent of one part in 
300 pwrts of water, and the hydrochloride to the 

extent of one part in thirty-five parts of water. When 
acid is present in excess these salts enter into solution 
readily; the bisulphate one in eighteen parts, and the 
bibydrochloride in less than its own weight in water. 

For hypodermic use, the bihydrochloride salt is to 
be preferred because of its solubility, but if the 
solution has excess acid the injection is very painful. 
It is better therefore, to use the neutral salt, well 
dilated, at body temperature, and administer it very 
slowly. 

Sir Leonard Rogers recommends cinchonicine bi- 
hydrochloride for intramuscular injections. 

From observations made recently in our hospitals, 
the insoluble salts of quinine are as effective thera- 

pratically as the soluble preparations. It is generally 
believed, however, that quinine in solutions acts more 

(sickly than the insoluble preparations. Solutions 

mast also be used with patients unable to swallow 
pills, tablets or capsules. Care must always be taken 
to see that pills and tablets are readily friable, other- 
wise they will pass through the alimentary tract 
without absorption. 

In the treatment of malignant cases of malaria, 
ninine must be introduced by the needle ; either deep 
subeutaneously, intramuscularly, or intravenously. 
The solutions should always be well diluted and 
introduced very slowly. For intramuscular use, the 
dilution should be at least one to ten, or twenty. 
After the injection, the tissues into which the quinine 
is introduced should be thoroughly massaged, and 
then a hot-water bottle should be applied, to favour 
tbsorption—otherwise tissue necrosis may result. 
For intravenous use, the dilution with normal saline 
lution should be still greater, otherwise emboli may 
result and cause sudden death. 

Undoubtedly the intravenous use of quinine is 
indicated, and is to be selected, when prompt action 
is necessary in order to save life. Howell claims that 


it takes about half a minute for a circulating particle 
of blood to return to any one point, and as the 
intravenous injection takes longer than this, all 
infected circulating cells are brought into direct 
contact with the quinine solution during the period of 
injection and only those escape which are plugged in 
the capillaries of the viscera. 

It is not definitely known how quinine acts in the 
cure of malaria, nor what becomes cf the major part 
ingested, but in this connection the following quotation 
from Cushny is suggestive : 

“Quinine appears in the urine within a short time 
(fifteen minutes) after its exhibition by the mouth. 
and it continues to be excreted by the kidney in some 
quantity during the next twenty-hours, and in smaller 
amounts up to about seventy two hours. Only about 
one-third of that absorbed appears in the urine, how- 
ever, and only traces have been found in the other 
excretions; so that two-thirds or more undergoes 
complete destruction in the tissues. When quinine 
is injected into the subcutaneous tissues some of it is 
deposited locally and only slowly redissolved, so that 
traces may be found in the urine for a week or more. 
When it is injected into the blood it leaves the plasma 
within a few minutes, becoming attached to the 
corp: sc'es in some firm combination from which it is 
difficult to liberate it. It does not accumulate in any 
of the organs to any significant extent. It is some- 
times stated that a tolerance to quinine may be 
acquired by prolonged treatment, but this seems to be 
incorrect, the same symptoms occurring and the same 
amount appearing in the urine after prolonged 
administration.” 

As based on these observations, the following 
measures would appear reasonable for the handling of 
labour camps in malaria-infected districts : 

(1) Every effort should be made to obtain a 
maximum control of mosquito production (not over- 
looking the economic consideration of costs) by the 
methods now in general use. These include selection 
of sanitary camp-sites; and the drainage of pools. 
Where the latter is not possible, pools should be filled 
or larvicided by means of petroleum products or Paris 
green. Seepage areas must be taken care of, and rank 
vegetation cut as often as necessary. 

(2) Dwellings should be screened for those able to 
appreciate the value of this measure, and who will 
care for the screening. Mosquito bars also serve a 
very useful purpose, if properly constructed—par- 
ticularly for temporary use. Unless the mosquito net 
has a width of at least three feet, during sleep the bare 
arms or legs may come in contact with the net and 
thus be exposed to mosquito bites. Furthermore, the 
net should be constructed in the form of an inverted 
sack and should be securely fastened at the bottom so 
as to prevent the entrance of mosquitoes. The use of 
these methods of protection against the biting of 
mosquitoes applies particularly to the literate and 
more intelligent members of thecommunity. In order 
to obtain the maximum results, in conjunction with 
these measures, these conditions should obtain. 

(a) Inhabitants should know that anopheles mos- 
quitoes feed only between sunset and sunrise, and 
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that during this period people should remain behind 
the screens or bars. Some authorities believe that 
repellents, such as creosote, offer a satisfactory method 
of protection. 

b) The people should have more or less definite 
information in regard to the premonitory symptoms 
of the malaria infection, which manifest themselves 
in the form of lassitude, headache, nausea, muscular 
pains and fever. 

(c) They should be familiar, also, with the recognized 
methods of treatment, the amount of quinine that 
should be taken daily, and the period over which it 
should be taken in order to effect a cure. ` 

(d) They should further realize that, if the results 
of treatment are not satisfactory, skilled medical advice 
should be sought. 

(3) In dealing with the illiterate labourers we are 
confronted with a more serious problem. They will 
not appreciate nor take care of the screens or bars, 
nor observe other precautionary measures. This class 
of people should have daily or semi-weekly supervision 
from a trained attendant, who would take their tem- 
peratures and obtain brief histories of physical com- 
plaints. Those who are suspected of having a malaria 
infection should be referred to a hospital or sick-camp 
for daily treatment under direct medical aupervision. 
A trained attendant could supervise in this manner a 
large number of labourers if they were located in closely 
adjoining camps with convenient transportation. This 
method of handling the situation would obviate the 
necessity of giving large quantities of quinine for 
prophylatic purposes. . 

(4) In camps where considerable infection is in- 
dicated, a careful survey is strongly recommended, 
and all those found infected should be treated 
daily-—either in sick-camps or in hospitals. The 
measures to be adopted would depend upon (a) the 
degree of infection, and (b) the general physical 
condition of the patient. 

(5) In regard to the chronic relapsing cases: 
Everything must be done to increase the resistance 
of the patierts by treating complicating diseases or 
conditions concurrently with the administration of 
quinine orally or hypodermically, and this necessitates 
hospitalization under direct medical supervision. 

(6) The continous administration of quinine to all 
individuals in a camp is justifiable only when there is 
a high percentage of infection, and when large 
numbers of infected mosquitoes are present in the 
neighborhood. 
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January 1 issue, "Observations on Some Diseases 
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THE RESULTS OF THE NOGUCHI 
TREATMENT OF THE PROPHYLACTIC 
MEASURES EMPLOYED IN THE 1923 
YELLOW FEVER EPIDEMIC IN BELIZE. 


By Colonel James Cras, O.B.E., M.D., 
Belize, British Honduras, C.A. 


Is 1921, in Belize, there occurred an outbreak 
of yellow fever, which is of interest in that the 
Noguchi serum and vaccine were extensively used, 
and accurate records were kept. 

The outbreak occurred about a mile from the 
outskirts of the town, in’ a large secondary college 
in the lee of the prevailing breezes. 

The pupils consisted of upward of 100 day 
scholars from Belize, and a similar number of 
boarders from the neighbouring Republics of San 
Salvador, Guatemala, Mexico and Honduras, In 
the three former countries cases of yellow fever 
were known to have occurred within the previous 
twelve months. 

Nearly all the boarders returned by sea to the 
college in the month of July, after the summer 
vacation, and there can be little doubt that an 
ambulatory case of yellow fever returned amongst 
them. 

That Belize has been so free from yellow fever 
in past years in spite of its propinquity to, and 
daily intercourse with, infected countries is probably 
due to its rigid enforcement of passenger inspection. 

Owing, however, to the number of arrivals at 
the college, and the distance from the reporting 
station (over two miles), permission was given tc 
the infirmarian, an intelligent and experienced man, 
to take the temperatures and report any above 
normal. Inasmuch as. the officer was one of 
the early victims himself, his statement could nct 
be taken, but it is likely that there might have been 
a case which he failed to notice, or which was so 
similar to those he was treating as malaria, tha: 
his suspicions were not aroused as the possibility of 
its being anything else. However, on August 18, 
the college physieian was called, and on the follow- 
ing morning he reported his suspicions to the 
health authorities. The principal medical officer 
on arrival at the college found three well-marked 
cases of yellow fever, one in its sixth day, mori- 
bund, and each of the other two in its fifth day. 

The infirmarian himself had been sick for four 
days, although still performing this duties; and 
his clinical symptoms were not so definite, as he 
was suffering from chronic malaria and nephritis. 
In addition, three other cases were also found, a 
total of seven. All were immediately given 
Noguchi serum intravenously, of which fortunately 
there was a supply on hand. The four cases receiv- 
ing the serum in the late stages of the disease died : 
the three receiving treatment in the earlier stages 
recovered. 

Vigorous measures were at once taken by the 
authorities. The school was placed under strict 
quarantine; and a: medical officer was established 
in residence, with a competent staff. 
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Next day every inmate, except those actually 
suffering from the disease, was inoculated with 
Noguchi vaccine, and subsequently all the day 
scholars were inspected twice daily for six days. 
None of the latter contracted the disease. The 
fact that they used the buildings only when the 
sun was at its hottest may have had some bearing 
on this. 

All of the buildings were fumigated, so far as 
possible, with two pounds of sulphur to 1,000 
cubic feet. It was, however, impossible to make 
this thorough, as the fumigation had to be done 
im setions, the inmates, 150 in all, being moved 
' fmm one building to another as required. 

Within five days after this fumigation, seven 
more cases occurred. During the next seven days 
there were no further developments, and it was 
hoped that all the infected mosquitoes had been 
destroyed, or that the vaccinations were thoroughly 
preventive or both. ‘Unfortunately, this hope 
proved ungrounded, as on September 2 (or seven 
days after the fumigation) two more cases occurred, 
and another on the following day. It was thus 
evident that infected mosquitoes were still present. 
The authorities thereupon determined to take 
drastic action, which, although unpopular at the 
time. has since been admitted by all to have been 
wise. 

I cannot do better than quote the description of 
these measures as reported by Dr. Gann, the prin- 
ciple medical officer. 

"It was then realized that the only means 
of putting an effectual stop to the disease was 
the removal of all the inmates of the college 
ta a place where no stegomyia existed, and 
a fumigation of the college and its outbuildings, 
during their absence, so thorough as to render it 
practically impossible for any infected mosquito 
to survive. The college authorities were very much 
opposed to any sueh complete removal of all the 
toys and the staff from the college building in 
Loyola Park, and it became necessary for thc 
Los Board of Health to serve a notice on them, 
to the effect that under Public Health Ordinance 
“wh a removal would be compulsory. 

"The site chosen for the segregation of the inmates 
of the college was a small island named Sergeant’s 
Cay, situated about twelve miles from Belize, 
where, after careful inspection by the government 
medieal officers, and by the representative of the 
United States Public Health Service then in Belize, 
it was ascertained that no stegomyia mosquitoes were 
to be found. This Cay had the further advantage of 
having an ample supply of vat-stored water and 
four good houses with cooking accommodations. 
"The Cay was acquired by the government for 
the purpose. The housing accommodations were 
upplemented by the erection of wood-floored tents 
nd a marquee, together with the provision of 
latrine accommodations and cooking facilities. 


we preparatons took time, and it was not till 
September 18 that the boys were removed to 


Sreant/s Cay- They remained there till the 93rd 
Serger > v 


under the supervision of Dr. Folse, assistant medical 
officer, who lived on the Cay; and -all enjoyed 
excellent health. No case of yellow fever developed 
amongst either the boys or the staff. On the 23rd 
some of the boys returned to their homes, while 
those who lived in Guatemala and Spanish Hon- 
duras were shipped off to those countries, thoygh 
the boat which took the Honduras boys to Puerto 
Cortez was refused pratique by the Port Authorities, 
and they were shipped back to Belize without 
being allowed ‘to land, or the vessel even being 
permitted to procure provisions or water. 

'* Between the 13th and 28rd the college, with its 
outbuildings, was twice most thoroughly fumigated 
with sulphur; cracks in the windows and doors 
were securely pasted over with paper, while all 
the larger openings were closed by having tar- 
paulins, ground sheets and blankets nailed over 
them, so that it would have been impossible for 
any mosquito within the building to escape. In 
the open space beneath the main building, and 
in the extensive verandahs which run all around 
it, pots of sulphur were burnt before the fumiga- 
tion proper took place, in order, as far as possible, 
to drive the mosquitoes haunting these situations 
to the interior of the buildings, where they would 
be killed by the fumigation. 

‘“ On October 5 Loyola Park was declared to 
be no longer an infected place, under the Publie 
Health Ordinance, and it was reoccupied. As no 
further case of yellow fever has occurred there 
since, it may, I think, be accepted that no infected 
mosquito escaped the double fumigation, and that 
the precaution taken, in isolating the whole com- 
munity for ten days on Sergeant’s Cay, and 
thoroughly fumigating the college during their 
absence, had been successful, so far as the college 
was concerned, in ending the epidemic." 

The.outbreak had thus far proved the value of 
the Noguchi serum as a curative agent, but left 
that of the Noguchi vaccine in doubt. The efficacy 
of the latter, however, appears to me to have been 
demonstrated by the further history of the out- 
break, which later on reached the town. 

Immediately after the outbreak occurred at the 
college, free vaccination for all was instituted at 
the publie hospital; and with a few exceptions that 
part of the population commonly regarded as non- 
immune gladly availed themselves of it, but com- 
paratively few of the natives did so. More than 
500 were vaccinated, and of this number at least 
150 may be regarded as having been newcomers. 

After an interval of three weeks, a negro labourer 
living in the heart of the town was admitted to 
the hospital on September 27. He gave a history 
of having been taken ill with fever on the 18th, and 
of having had complete suppression of urine since 
the 22nd. Yellow fever was diagnosed, and he was 
given the Noguchi serum on the tenth day of the 
disease. He died on the twelfth day of the dis- 
ease, having had almost complete suppression for 
seven days, only a few c.e, of a bloody fluid 
having been drawn off. He had not received a 
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prophylactic. There were only two more cases in 
this outbreak, and although neither of them 
occurred in Belize, yet both of them must havc 
received their infection there. 

A young white woman, who resided in Belize 
for a few months, left the colony for New Orleans 
on November 5. On the following day she developed 
fever, which was diagnosed as malaria. When she 
arrived in New Orleans on the 8th, she had no tem- 
perature and was allowed to land. Shortly after 
landing, she again developed a temperature, which 
on the 10th was diagnosed as yellow fever. She 
died almost immediately afterwards and this diag- 
nosis was confirmed at the autopsy on the 11th 
This woman was one of the few newcomers who 
had persistently refused to be vaccinated, being 
prejudieed against it because she believed that an 
aged relative: had died in Rome after receiving 
what seemed to be a similar injection for 
pneumonia, 

On October 31 a young man arrived in Belize 
from Mobile, Alabama. He remained for twelve 
days and then proceeded to a coast town about 
forty miles distant. Next day he developed yellow 
fever. On the fourth day of the disease he re- 
ceived 60 e.c. of Noguchi serum, and made an 
uneventful recovery. 

If it be only a coincidence, it seems a strange 
one, that the only two whites who contracted the 
disease in the town had not been vaccinated with 
this serum, while 100 or 200 who had been 
vaccinated escaped, although they were equally 
susceptible and equally exposed. 


SUMMARY. 


The following are significant facts : 

Of the seventeen cases occurring at the college, 
all received the Noguchi serum. 

Of these, four were already in their fourth to 
sixth day. All died. 

Of the other thirteen, all received the serum 
on their first or second day. Only one died. 

No cases occurred in the town among those who 
had been vaccinated. Of the three cases which did 
take place in the town, one received the serum 
not until the tenth day and the case ended fatally. 
Another received it on the morning of the fourth 
day and recovered. I do not know whether the 
fatal case in New Orleans received the serum or 
not; if so, it could not have been before the fifth 
day, 

It is my firm opinion, based on experience gained 
in the 1905 epidemic, that several more cases would 
have ended fatally but for the serum treatment ; 
und also more cases would have occurred in the 
town, had not the anti-yellow fever vaccine of 
Noguchi been available. In the 1905 outbreak ther» 
was n mortality of over twenty per cent. dis- 
tributed evenly throughout the epidemic; in the 
1921 epidemic, the mortality was practically con- 
fined to those eases which were treated too late 
for the serum to be of any benefit. Among those 
that received the serum during the early 
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stages of the disease only one fatality - occurred. 

"The town of Belize, being partly at and partly 
below sea level, from a sanitary point of view is 
a hard problem. Most of the low-lying areas are 
in communication with the sea, and contain either 
salt or brackish water. This condition, while 
favourable to a certain species of the mosquito pest, 
is not much appreciated by either the stegomyia or 
the anopheles variety. Breeding places for these 
species, however, are many; (i) the rain-water 
containers, ranging from vats to barrels and 
kerosene tins, on which the inhabitants solely 
depend for their water supply; (ii) the numerous 
depressions holding fresh water during the wet 
season; and the empty tins and similar rubbish 
which accumulate in many of the yards. 

Although there exist thoroughly efficient and 
model laws dealing with mosquito destruction, it 
is very difficult and irksome to be obliged to con- 
tinually enforce them, and the town was lulled 
into a sense of security as a result of its fifteen 
years immunity from the plague. 

Upon the discovery of the outbreak an appeal 
was made to the Rockefeller Foundation, and the 
reply was both prompt and effective. In a very 
short time Dr. E. I. Vaughan and Mr. B. R. 
Dyer, of the Foundation, arrived with an almost 
unlimited purse, and with an equally unlimited 
supply of that energy and tact which is so neces- 
sary for the successful and smooth working of al! 
public health measures. 

An executive commission was appointed, and an 
adequate staff enrolled, and an energetic cam- 
paign established for the systematic inspection of 
the town, oiling and screening of water receptacles, 
and the thorough cleaning of yards. Within a few 
months these measures were accomplished to 
such an extent that the mosquito index fell from 
fifty per cent. to within the five per cent. safety 
line established by the Foundation. It has re- 
mained at that point ever since. I thoroughly 
agree with Dr. Agramonte that the anti-mosquito 
work should be continued. I should consider the 
Noguchi treatent as being of value only in the 
midst of an actual outbreak. 

The Foundation worked with us for a year and 
accomplished a maximum of work and education 
with a minimum of friction. 

The services of a thoroughly qualified sanitary 
inspector were then obtained, and both the staff and 
the system are being efficiently maintained. This 
is true not only in Belize, but in all the principal 
towns of the colony, especially those on the sea- 
board. 

It is interesting to note that this sanitary 
inspector—Mr. J. H. Peach—is gradually persuad- 
ing the houscholders to substitute for the costly wire- 
screening method a system of ‘fishing " the tanks, 
with a species of small fish known locally as 
* Billums." They live well in the tanks, and a 
couple of them are able to keep any ordinary tank 
free from mosquitoes. All the public and many 
private water containers are now stocked with the 
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fsh, and there is still so much demand that the 
apply is not adequate. 

Belize is much in need of extensive reclamation 
»ork and a pipe water supply. The latter would 
be very costly, as no supply by gravity is available, 

The town is not wealthy, and up to the present 
‘ime no rich uncle or fairy godmother has come 
long; but it is still in hopes that the necessary 
improvements will be accomplished even if it 
has to apply to the ‘ well-known uncle” for a 
loan. 

Belize is not unhealthy. It has had only two 
small outbreaks of yellow fever during the last 
thirty years. Curiously enough, they occurred at 


Sfeen-year intervals, and each was stamped out 


n ls than six weeks. 

Strong sea breezes blow for about cight or nine 
months in the year, the temperature very rarely 
reaching ninety degrees. Zymotic diseases, except 
"we of childhood, are practically unknown, and 
the elass commonly known as'tropical discases is 
cmmparatively rare. The anti-mosquito campaign 
i: already showing results in the form of reduced 
hospital ‘admissions for malaria. Europeans live 
there for thirty to fifty years in the best of health, 
and ike myself, are apparently taking only one 
serious risk—that of dying of senectus. 


Se coe 


Chemo-therapeutic Experiments with Chaulmoogra 
ad Allied Preparations (Otto Schobl, Philippine 
Jounal of Science, vol. 25, No. 2, August, 1924).— 
The aim of the author's experiments was to survey 
certain organic compounds belongi to various 
zoups with regard to their growth-inhibiting 
activity toward acid-fast bacilli. Water soluble 
"?mpounds showed an antiseptic effect, whereas 
he fat solvents such as benzol, toluol, &c., which 
ve a strong hypnotic effect, were found to be only 
Sal antiseptic, or not at all. Sodium, copper 

td nickel salts of fatty acids were found about 

"quay effective, whereas zinc, strontium, lead and 
uraniurh salts showed no effect. The double-bond- 
‘ontsining compounds all showed antiseptic effect, 
the double bond being more effective on the side. 
chain than on the ring in aromatic compounds. Un- 
‘sturated alcohols showed an antiseptic effect, par- 
‘eularly when containing the phenyl group which 
"oved to be the most powerful toxic group. High 

vhols approaching waves show no effect. Secohd- 
^ uleohols were equally or less effective than 
Finary alcohols. Hydroxy compounds are highly 

Hiseptie toward acid-fast organisms as they are to- 
‘nl other bacteria. The antiseptic effect of phenols 

mases with the number of hydroxyl groups, 
position of these groups being of importance, as 

5: ortho-compounds are more antiseptie than the 
pa or meta compounds. Alkylation on the ring in- 
ases the antiseptic effect of phenols, whereas 
"lation on the OH group of polyhydroxyphenols 
s no noteworthy effect, provided at least one 
hydroxy] is preserved. 
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A WHITE AUSTRALIA: IS IT A POSSIBILITY ? 
By SYDNEY J. SkERTCHLEY, J.P. 
(Continued from page 17.) 

CHAPTER VI. 

The Story of the Fair Whites. 


(77) The original home of the Fair Whites, is 
along the Baltic shores, eastwards to the Vistula, 
westwards to the Rhine. We will now trace a few 
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of the migrations and learn if these almost un- 
conquerable, seldom vanquished, receptive-minded 
people could hold by virile power what their .swords 
won by personal valour. They were banded into 
many tribes, but their blood was one, and to this 
day we speak proudly of them as the dominant and 
dominating Anglo-Saxon or Teutonic race. Every 
one of the British colonies is due to their enterprise, 
and the great Republic of the United States of 
America (which curiously never adopted a name for 
itself) prides itself upon its Anglo-Saxon lineage, 
and shares with us the storied glories of our Valhallas 
— Westminster Abbey and St. Paul's Cathedral. We 
shall devote a special section to the consideration of 
their power to hold their own on what they now call 
their native soil. 

(78) It was always a wandering, always a colonizing 
race, and in this last particular has surpassed all 
rivals. The old Viking blood that runs in (some of) 
our veins boils up still, ever and anon, and sends us 
flying to every spot on earth not covered with ever- 
lasting snow and ice. 

(79) When the first migration of the Fair Whites 
took place we cannot stop to discuss. It must suffice 
us to note that the early Roman and Greek belonged 
to them, though no trace of these fair-haired, blue- 
eyed heroes is left in Italy or Hellas. -We will confine 
ourselves to historical evidence, and begin as late as 
the history of Rome. 

(80) Within the first three centuries of our era 
three confederations of Fair White barbarians 
harassed the Roman Empire. They are generally 
known as the Goths, the Franks, and the Alemanni, 
each an amalgamation of tribes, not always the same 
in composition. : 

(81) Now comes a curiously glossed-over faet: 
The Rhine, against which the Roman legions always 

. spent their strength in vain, never proved an obstacle 
to the southward march of the strenuous Fair Whites. 
History, as I read it, on the other hand presents no 
case of the southern Dark Whites successfully crossing 
that legend-haunted frontier. “ Die Wacht am Rhein " 
is more than an outpost ditty to the northron; it is 
the embodiment in ringing verse and stirring strain 
of a fact old as the human race itself. Who has 
forgotten 1870? Who that knows this frontier land 
can forget the miles on miles of strategic railway lines 
and sidings that have spun their iron web—a ghastly 
gossamer—along the picturesque route which is the 
touring ground of nations, as it is their battle-field ? 
No race on earth has such a heritage of victory 
as the Fair Whites—they are unconquered and 
unconquerable. 

(82) Eastward and southward the Rhine and the 
greater Danube (especially in its upper course) thread 
their way through the borderland across which the 
Fair Whites surged for centuries. But their real home 
is where the cold winds of the North Sea and the 
Baltic bite and stir the blood and make exercise 
exhilarating. In the warmer south muscle grows lax. 
It is this blood, born of the north wind, that has 
given, and is giving still, the stimulus that has driven 
the northerner to the uttermost parts of the earth; 


‘Goths and Vandals. 


and far- beyond the confines of his native soil his 
name is stamped upon the map. 

(88) Lombardy preserves the name of the Lango- 
bardii, whose kingdom lasted well into the eighth 
century, but whose blood has died save where, here 
and there, one comes across the red-gold hair beloved 
of the Venetian painters. Venetia itself preserves the 
name of a dead race. France recalls the Franks, the 
Freemen of the north, but France is no more Frankish 
than Normandy is Norman. Burgundy still exults in 
foreign blood, but it is the red blood of the grape 
ripening on the sunny slopes of the Cóte d'Or, which 
overlook the tulip-flecked meadows of the swift Rhone, 
and not the blood of the conquering Burgundian. 
The Antonines brought the vine, but Roman blood 
grew thin, and now one has to seek the even sturdier 
Burgundian of the north in half-forgotten graveyards. 
Andalusia is Vandalusia no more, and in Galatia we 
find no Gauls. 

(84) But what of the great barbarians who have 
failed even to impress their names upon the map ? 
The Alemanni were a race whose home was on the 
Upper Rhine. They were enemies alike to the Roman 
and the Gaul. Caracalla, whose baths we still visit 
on the Via Appia of old Rome, took the name of 
Alemannicus after a victory over them. They spread 
from the Rhine to the Danube. Julian broke their 
power at Strassburg. Would you find their descendants 
they must be sought in scattered parts of Suabia, 
Alsace, and Switzerland. Yet so powerful were they 
that to this day the French call all Germans by the 
name Allemand. ; 

(85) The Heruli, early in our era, had established 
themselves on the northern shores of the Black Sea. 
In the fifth century they allied themselves with 
Attila, the Hun, and on his overthrow established 
a confederacy on the Danube, their king, Odoacer, 
assisting in the overthrow of the Western Empire. 
Within a hundred years they are dispersed, some 
fleeing north to their Scandinavian home, some south 
across the Danube. Another century, and history 
and anthropology know them no more. 

(86) But the greatest of the Fair Whites were the 
Their very names havé become 
but a byword and reproach, though they alone enjoy 
the proud distinction of being conquerors of Imperial 
Rome; to them alone the Cæsars had to bow, and 
yet, of all their conquests, from the Crimea to Spain 
and Africa, not a trace remains save the one mutilated 
name—Andalusia. Even in the north the Swedish 
Gothland is the record of the Getae and not of the 
Goths. The historian Freeman is himself struck with 
this, and writes: " No Teutonic people fills so great 
a place in the political and military history of the 
Fourth, Fifth, and Sixth Centuries, and no Teutonic 
people has left behind us such early remains of a 
written native literature. The real greatness of the 
Goths quite accounts for the many vague uses of 
the Gothic name. Alike in scorn and in honour, the 
Goths have been, not unreasonably, taken as the 
representatives of the entire Teutonic race. The 
wonderful thing is that a people who have taken so 
great a part for several ages should have wholly 
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pssed away. The Goths have not for many ages 
eusted any where as a distinct nation, nor have they 
given an abiding name to any part of Europe. Franks, 
Angles, Saxons, Burgundians, Frisians, Thuringians, 
Lombards, perhaps Vandals, are all visible on the 
modern map. So several parts of Europe have at 
different times been known as Gothia ; but the name 
was never borne by any large country, and it has 
nowhere lasted down to modern times." 

(87) Take the case of the Vandals. They were 
closely allied to the Goths and in the first century 
were located in Brandenberg and Pomerania. They 
spread south ward to the Bohemian border in the next 


century. In the fourth century they settled in 
Pannonia, and the fifth finds them across the 
Pyrenees, settled in Spain in two divisions—the 


Asdngians in Galicia, the Silingians in Andalusia. 
In 128-9, at the request of Boniface, ruler of the 
province of Africa, they sail for those romantic shores, 
aod under their warrior king, Genseric, soon became 
masters instead of mercenaries. St. Augustine, 
eloquent father of our Church, advised Boniface to 
call these fair-haired invincibles to his aid, and now 
they are thundering at the gates of Hippo as the saint 
les dying. Soon Carthage itself shall fall, and for a 
century serve a Vandal king. By the year 440 
Genserii, from his Vandal kingdom of Africa, is 
sweeping the Mediterranean as precursor of the 
Barbary pirate of yesterday. Five years after he 
enters Rome and loots it as leisurely as if he were 
selecting stock in a warehouse, and the spoils of the 
Temple of Jerusalem, won by Titus, fall into Genseric’s 
hands and are henceforward lost to history. Can 
wiamph be more triumphant? Yet in less than a 
hundred years the Vandal is but a name; he had 
overshot the anthropologic boundary beyond which 
the Fair White may not step and live. 

(88) Stranger still, if that be possible, is the history 
c ihe Goths. They seem to appear in history as the 
Guttones or Gothones, on the south Baltic shores. 
They spread southwards, and just as in England the 
Satons became divided into East-Saxons and West- 
Saxon, so the Goths became Ostro (Eastern) and 
Visi (Western) Goths. But ere the great split 
happened the Goth had become a factor in the story 
of the Roman Empire. 

(89) In the third century of our era the Goth had 
zavelled south to the Danube and established himself 
petty firmly in Dacia, and was already harassing 
ie borders of the empire. It is even said that the 
Zmperor Maxamin was himself a Goth, though 
rhaps this is a confusion of the terms Getae and 
Gothi. In the middle of the century they defeat 
the Romans, having crossed the Danube and ravaged 
Moesia. They spread themselves further east, founded 
settlement in the Crimea, and ravaged all the coasts 
ithe Black Sea. Passing through the Dardanelles 
“zy swept over Greece, not even Athens being able 
€ withstand their onslaught. So important was a 
vetory over them deemed that Claudius, the hero 
X Natissus, in Dardania, assumed the cognomen of 
Gothicus, just as Caracalla had taken that of 
Memannicus. The Gothic defeat was in 269, but 


it was only a temporary check, and five years after 
the Romans permanently withdrew their legions 
south of the Danube, and the Goths claimed dominion 
from the Danube to the Baltic. They were the peers 
of Rome already, soon they were to be her overlords. 

(90) This was the high water of the prosperity of 
the Goths in eastern Europe. They were on foreign 
soil, and though they had hurled the legions back, 
they in turn were stunned beyond recovery by the 
impact of the Huns, whose story we have already 
sketched. Many of the Goths remained in the 
Danubian provinces, retaining their autonomy under 
their own chiefs, but with the Huns as suzerains, 
whose banners they were bound to follow in war. 

(91) Then a great migration southwards ensued. 
The Goths split into the Ostrogoth and the Visi- 
goth. Received with cordiality into Italy they settled 
in the north, but friction soon arose, and finally, in 
395, the Ostrogoths became independent, under Alaric, 
who ravages Greece and sacks Rome itself. This 
Gothic kingdom lasted till 553. If now you would 
seek Gothic blood in northern Italy you must look at 
golden-haired Alexander the Great, as painted by Paul 
Veronese,’ or perchance, as I did once, find it in a 
flower-girl on the Rialto, 


Shylock’s bridge with houses on it, 
Where they kept the Carnival. 


As in Europe, so in Asia ; neither in the Ukraine nor 
in that Tauric Chersonese we now call the Crimea, is 
Gothie blood to be found, though Gothic speech still 
lingered on for centuries, and now it, too, is 
forgotten. 

(99) Turn we next to the Visigoths, the Goths of 
the west, the conquerors and rulers of Gaul and 
Spain. So powerful were the Goths that Ataulf, the 
brother-in-law and successor of Alaric, had married 
Placidia, the daughter of the Emperor Theodosius, and 
had not their only son (named Theodosius after his 
grandfather) died young, a dynasty might have arisen 
uniting the Gothic and Roman claims. Ataulf at first 
meditated the entire overthrow of Rome, and making 
and calling the empire Gothia, but realizing that 
stable government depended upon Roman law, he, 
with his hosts, went westward into Gaul to restore 
the Roman power threatened by Frank and Bur- 
gundian, Fair Whites like himself. This was the 
beginning of the kingdom of the Visigoths. 

(93) As the Roman power waned the Visigothic 
waxed strong, and from receiving Gaulish territory as 
recompense for services rendered to the empire, they 
speedily assumed the purple for themselves, and in 
414 the Visigothic kingdom of Toulouse was estab- 
lished. By 475 all Gaul west of the Rhone acknow- 
ledged their sovereignty, and the western Roman 
empire itself lasted but two years longer. But 
another Fair White star was rising—that of the 
Franks, and Clovis, their king, after slaying Alaric 
near Poictiers, drives the Goths south of the Pyrenees, 
and Gaul becomes France. 


‘Alexander and the Persian queen, &c., are said to be 
portraits of the Pisani family. 


r — 
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(94) Yet the Visigoths were not subdued, and in 
Spain they founded a greater kingdom still, expelling 
the Romans finally in 468. Apparently secure they 
ruled the great Iberian peninsula. But the doom of 
the Fair White was impending, and 300 years after 
their coming they fell before the scimitar of the 
Saracen, and not even their name is left to show 
the swarthy Spaniard he ever bowed the knee to the 
blue-eyed stranger from the north. 

(95) Here, reluctantly, one must close the story of 
the Fair Whites. It has only been sketched in barest 
outline— could it be filled in i& would be but piling 
Pelion on Ossa, for surely the deduction is startlingly 
apparent! Could any better chance be offered to man 
than Vandal and Goth had in Europe?  Practically 
every foot of European soil has felt their conquering 
footfall—their dominion overlapped Europe into the 
Crimea on the east and Africa in the south—they 
not only shook but destroyed imperial Rome—and 
yet! Whattheir swords won they kept, and kept it 
for centuries. Still the stern anthropologie law held 
good—thus far shalt thou come and no further. Truly 
the experiment has been tried often enough, over wide 
enough areas, over sufficient time. And to-day if you 
seek the living blood you must hie to those Baltic 
shores that engendered it, for elsewhere the Vandal 
and the Goth are but dust. 


———9————— 
Annotations. 





Death from Tick Paralysis in Human Beings 
(E. W. Ferguson, Medical Journal of Australia, 
October 4, 1924).—The cases on record of paralysis 
in human beings as the result of tick infestation in 
the eastern coastal regions of Australia are few, 
although it is a well recognized affection. The tick 
responsible for paralysis and death in human beings 
is the common scrub tick Zzodes holocyclus, Neumann. 
The female tick alone appears to be toxic and sym- 
ptoms do not supervene until the tick has been at- 
tached for at least three or four days and has reached 
a certain stage of repletion. It is commonly believed 
that the paralysis is due to a toxin secreted by the 
tick. Five cases are reported, in four of which the 
legs appeared to be most affected. 


—— — 


The Local Effects produced in the Tissues by Intra- 
muscular Injections (H. W. Acton and R. N. 
Chopra, Indian Journal of Medical Research, October, 
1924).— The three drugs antimony, emetine and 
quinine, when injected intramuscularly for the treat- 
ment of kala-azar, amcebiasis and malaria respectively, 
all produce local effects on the tissues. Antimony 
causes cedema, irritation and pain; emetine, petechial 
heemorrhages and bruising; and quinine, cedema and 
necrosis. Quinine bihydrochloride exerts its effects 
on the tissues in two ways: (a) The liberation of the 
acid radicle causes cedema, irritation and pain: (b) the 
base, acting as a protoplasmic poison, causes death of 
the surrounding tissues. Cinchonine hydrochloride, 
when injected into the tissues, produces necrosis and 





edema, and is the weakest alkaloid therapeutically. 
The salts of the four main alkaloids of cinchona bark 
all cause cedema, irritation and necrosis of the tissues. 
The injection of these alkaloidal salts into the muscles 
of man should be considered as malpraxis, as this 
tissue is unable to live in the presence of these bases 
at a high concentration, viz., 1-2000, and there is also 
a slight danger of tetanus.  Tetanus following an 
intramuscular injection of quinine is due to the 
introduction of tetanus spores owing to imperfect 
sterilization; the necrosed area forms a suitable 
nidus. There is only: one method of administering 
the cinchona alkaloids and that is by the mouth. 
Very rarely in grave cases, e.g., cerebral malaria, when 
an immediate action is required, quinine base should 
be injected intravenously. 





Jute Dermatitis (Dagmar F. Curjel and Hugh W.Acton, 
Indian Journal of Medical Research, October, 1924).— 
Jute dermatitisis a non-suppurative folliculitis, caused 
by the mechanical blocking of the sebaceous gland 
orifices by plugs of the unexfoliated stratum corneum. 
The mineral oil used for softening the jute does not 
irritate the skin, but protects the skin from water and 
so increases the accumulation of the stratum corneum. 
The disease is more commonly seen amongst the lower 
class Hindus, who have generally a coarser skin and 
do not use much soap, &c., for washing. The disease 
has escaped adequate description as a trade dermatitis 
amongst workers in the tropics, for the eruptions are 
not associated with subjective symptoms and occur in 
a class who are indifferent to their personal appear- 
ance. 





The Preparation of Hydnocarpus Esters and their 
Use in Leprosy (E. Muir, Indian Journal of Medical 
Research, October 1924).—Hydnocarpus oil is derived 
chiefly from Hydnocarpus wightiana, which belongs 
to the same family as Taraktogenos kurzii, from which 
chaulmoogra oil is derived. Hydnocarpus wightiana 
has many advantages over Taraktogenos kurzii, the 
chief being that it is more easily accessible and can 
be cultivated in countries where it is not indigenous. 
In common with the oils derived from other trees of 
the same family, hydnocarpus oil contains hydno- 
carpus acid, chaulmoogric acid and other fatty acids 
of the chaulmoogric series. A description is given of 
the preparation of esters, which is extremely simple. 
The esters should either be bottled in glass-stoppered 
bottles or “filled into ampoules of suitable size. The 
latter are safest for the treatment of single cases, but 
the glass-stoppered bottles are more convenient and 
cheap for large numbers of cases. The preparation 
can be administered either intravenously or sub- 
cutaneously. To obtain successful results in treat- 
ment care should be taken that injection is made into 
loose subcutaneous tissue. Esters of hydnocarpus 
oil mixed with an equal quantity of pure olive oil 
can be injected in doses ranging from 0°5 c.c. to 10 c.c. 
Thymol added to hydnocarpus oil enhances its thera- 
peutic value. Of course suitable cases must be chosen 
for treatment, not those where permanent lesions 
already exist. 
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The Mechanism of Immunity against Malaria in 
Communities living under Hyper-endemic Conditions 
(S. R. Christophers, Indian Journal Medical Research, 
October, 1924).—In endemic malaria there is a regular 
co-ordinated sequence of events connected with the 
infeetion rate, numerical value of the infections, the 
spleen rate, the average size of the spleen and the 
numerical prevalence of the different degrees of en- 
largement of this organ. A proper numerical and 
precise study of the intercorrelated phenomena con- 
stitutes a science or study that deals with the malaria 
of communities, and is more especially concerned with 
conditions that necessitate the investigation of the 
effects of overlap and superposition of infections in 
maleria, conditions that are among the most important 
in the science of malaria, since they are normal to a 
large proportion of tlie human race living in the sub- 
tropical and tropical zones, and are especially those 
that are involved in the malaria of tropical population. 
In the particular community studied, the spleen rate 
moog the children was approximately 70 per cent., 
and that among the adults 10 per cent. The parasite 
infection rate in the children was of the usual high 
character, being 85 per cent. The details of the 
mskrial happenings in this community formed the 
subject of the present investigation. They confirm 
the results of Schnuffer for the hyperendemic com- 
munities in Sumatra and further extend precise 
methods of observation in such investigations. All 
the community are probably continuously infected. 


Studies in Dracontiasis. Part IV. The Clinical 
Picture. An Analysis of 140 Cases (N. Hamilton 
Fairley, Indian Journal of Medical Research, 
October, 1924).—Generalized urticaria was observed 
in fifty-four out of 138 patients (39 per cent.) investi- 
gied during the present seasonal attack. A marked 
‘dividual predisposition to it was found in certain 
ass, Attacks during a previous season did not 
cler immunity to urticarial eruptions in subsequent 
yar, but it was distinctly rare to find a history of 
more than one bout of urticaria during any given 
season even though many worms were present. 
Perhaps temporary desensitization to helminthic 
toxie substances supervenes on the urticarial syn- 
drome. The onset of urticaria was generally at night, 
and in forty-six out of fifty cases it appeared before 
ibe blister or other localizing features were noted. In 
a majority of cases its duration was under twenty- 
four hours. Other signs and symptoms were fre- 
quently associated with the urticarial eruptions, and 
raried according to whichever system was dominantly 
affected. Gastro-intestinal features including nausea, 
vomiting, hiccough and diarrhea. Cardio-vascular 
volvement was indicated by giddiness, syncopal 
ttacks and other symptoms.  Dyspnoa was a 
mominent feature in certain cases. The pulmonary 
{spncea and other systemic manifestations were 
immediately relieved by the subcutaneous injections 
aadrenalin. The local lesions caused by Dracunculus 
edinensis, including the blister and the resulting 
ùr, are described. Death of the worm prior to 
sinting may be followed by calcification tin silu or 


the formation of a deep sterile abscess caused by 
liberated embryos. The distribution of the local 
lesions was recorded in 252 instances. The lower 
extremities were implicated on 218 occasions, the 
upper extremities in fourteen, the trunk in eleven, the 
buttock in five, and the scrotum in four. All com- 
plications (except calcification) were dependent on 
secondary bacterial infection. There were fifty-five 
cases of acute and subacute abscess, seventeen of 
cellulitis, while many showed associated tender 
glandular enlargements or even buboes. Instances of 
synovitis, tenosynovitis, epididymo-orchitis, acute 
arthritis and permanent deformaties due to fibrous 
ankylosis of joints or contraction of tendons were 
observed in the series. The value of the hæmato- 
logical data was curtailed by the fact that in most 





instances of dracontiasis there was associated 
helminthiasis. 
Studies in Dracontiasis. Part V. Observations and 


Reflections on Intravenous Medication with Special 
Reference to Tartar Emetic (N. Hamilton Fairley, 
Indian Journal of Medical Research, October, 1924).— 
The majority of guinea-worm cases did not present 
themselves for clinical examination until the blister 
had ruptured and bacterial contamination of the ulcer 
surface ensued. In 43°7 per cent. septic complications 
were already established. In this group of cases 
mechanical extraction of the parasite is necessary 
whether the worm is living or dead, and it is the 
writer’s contention that delay by medical treatment 
under these circumstances is inadvisable. Specific 
drug therapy, if lethal to the parasite, would be of real 
value in the minority of cases seen prior to rupture of 
the blister. Under these circumstances death of 
Dracunculus medinensis is followed by its absorption 
in situ. In & carefully selected and controlled group 
of early cases tartar emetic was found neither to exert 
lethal action on the female worm and its embyros nor 
per se to 1n0dify the clinical course of the disease. Its 
use in this clinic has been entirely abandoned. 





Further Observations on Latent Dysentery. The 
Practical Value of the Discovery of Latent Dysentery 
Cases as a Method of Dysentery Control (J. Cunning- 
ham and K. V. Krishnan, Indian Journal of Medical 
Research, October, 1924).—An account of three 
investigations in which the macroscopic method of 
detecting latent dysentery cases has been utilized asa 
means of controlling dysentery is given. The first of 
these was carried out by Lieutenant-Colonel Bateman, 
R.A.M.C., in a military community, the second and 
third by the authors in the Bellary and Cannanore 
jails respectively. The dysentery index in each of 
these series was found to be as follows: Colonel 
Bateman’s series, 270; Bellary series, 30°9; Canna- 
nore series, 27 6. The detection and segregation of 
the cases of latent dysentery was immediately fol- 
lowed by a rapid and continuous diminution in the 
dysentery rates in each case. In the Bellary and 
Cannanore series 92°5 per cent. and 94°5 per cent. 
respectively of the subsequent admissions into the 
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hospital for dysentery were divided from the latent 
dysentery groups which had been previously isolated. 
Forty-eight out of 184 men working in the cook- 
house in Bellary and fifteen out of fifty cooks in 
Cannanore were discovered to be suffering from latent 
dysentery. The improvement in the conditions in 
these communities was due chiefly to the detection 
and segregation of the latent dysentery cases from 
the normal population. The detection and isolation 
of latent dysentery cases is thus of the greatest 
importance as a practical measure of dysentery 
control. The systematic macroscopic method of 
examining the stools is the best and surest method 
of discovering these cases in that it is rapid, cheap. 
requires no special skill or apparatus, is eminently 
efficient, and can be applied to large communities. 





A Report on Plague Investigations in Egypt 
(G. F. Petrie, R. E. Todd, R. Skander and F. 
Hilmy, Journal of Hygiene, November, 1924).—The 
summary of this paper is as follows. The extent of 
the disease at any moment in the epidemic period is 
determined not by the strictly contemporaneous 
weather conditions, but by those which existed four 
to six weeks previously. The interval is attri- 
butable to the effect of atmospheric conditions on 
the various stages of development of the rat flea (.X. 
cheopis). When this lag period is taken into account, 
there is found to be an optimum range of tempera- 
ture from 20° C. to 25° C., and of vapour pressure 
deficiency from 1 to 10 millibars for plague prevalence; 
these too are the optimum limits for flea develop- 
ment. The degree in which the climate of a locality 
approximates to the optimum determines to a definite 
extent the normal character, whether mild or severe, 
of its plague history. In maritime localities the 
atmospheric temperature is a more important factor 
in regulating the prevalence of the disease than the 
vapour pressure deficiency. In places with a hot 
dry climate the rise of the epidemic is correlated 
with the temperature variations; a high prevailing 
temperature or excessive dryness of the air (vapour 
pressure deficiency) or a combination of these hastens 
its decline by increasing the mortality in the infected 
part of the rat-flea population, and thus restricting 
the transference of the infection. In certain localities, 
when the temperature is favourable, a dry atmosphere 
with a vapour pressure deficiency above the optimum 
limit is able by itself to check the spread of the 
disease. In the dissection of the climatic factors 
associated with plague the diurnal temperature varia- 
tions deserve attention. The gradually increasing 
delay in the onset of epidemic plague from south to 
north of Egypt is correlated with the seasonal varia- 
tions in the climate throughout the country. The 
analysis leading to this conclusion indicates that, in 
agreement with the data from India and elsewhere, 
the seasonal prevalence of human plague in Egypt, 
as deduced from the massed statistics, is dependent 
upon the factors governing the prevalence of rat 
plague, and, in particular, the climatic factors that 
influence the life-history of the rat-flea (X. 
cheopis). 





Abstract. 


REPORT OF H-EMOGLOBINURIC FEVER IN 
THE CANAL ZONE, ITS :ETIOLOGY AND 
TREATMENT. 





THE history of hemoglobinuric fever proves that 
the symptomatology of the disease was recognized 
and recorded prior to the time when the malady was 
distinguished either as an entity or as a symptom- 
complex of malaria. There is no proof that black- 
water fever has spread from one country to another, 
or from one part of a country to another, as have 
kala-azar, yellow fever and sleepy sickness. On the 
eontrary, the disease invariably manifests itself when 
certain conditions relative to the epidemiology of 
malaria, and to that of no other disease, are present. 
These conditions are : 

(1) The presence of a population non-immune 
against malaria. 

(2) The prevalence of malaria in such quantity as 
to produce an ‘almost continuous infection in this 
population. 

(3) A large proportion of :stivo-autumnal malaria ; 
because the amount of blackwater fever is in direct 
proportion to to the intensity of this variety. 

(4) The neglect of prompt and continued adminis- 
tration of quinine, especially in primary attacks, to 
persons non-immune against malaria. 

In every locality without exception where these 
conditions obtain, hæmoglobinuric fever is found. 

The conditions may vary from time to time in the 
same or in different localities, with a corresponding 
increase or decrease in the amount of hemoglobinuric 
fever. They are present in restricted areas and absent 
from those contiguous. When any condition varies, 
hsemoglobinuric fevers vary in proportion. In this 
respect the malady differs from every infectious 
disease other than malaria, for it does not enter a 
hitherto non-malarial district except by the introduc- 
tion of estivo-autumnal malaria; when this malaria 
becomes prevalent in a region formerly free, black- 
water fever follows in proportion to the intensity of 
malaria and the capacity of the population to acquire 
immunity. Also, estivo-autumnal malaria may obtain 
very extensively among children when in places where 
the adult population, by reason of continued attacks 
in childhood, has acquired immunity. If non-immunes 
do not enter such places, or if, after their entrance, 
prompt prophylactic and therapeutical measures are 
instituted against malaria, blackwater fever does not 
prevail. 

These propositions are supported by positive evi- 
dence and do not admit of controversy. Every state- 
ment made in support of them has concrete facts and 
the witness of authoritative observers as its basis. 
The conditions necessary for the generation of hamo- 
globinuric fever explain clearly why the disease is 
absent from places where it once prevailed, or is 








'Abstracted from W. E. DkEEKs and W. M. James, A Report 
on Hemoglobinuric Fever, Isthmian Canal Commission. 
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present in those from which it was formerly absent ; 
why it obtains in certain areas only in a malaria- 
infeeted district ; and why in restricted localities, or 
even in eertain houses, the malady may present 
itself, while those adjacent are free. 

Although the evidence associating hiemoglobinurie 
fever with the presence of malarial parasites is cir- 
cumstantial, since it relies in great part on the skill 
and experience of observers, it is none the less strong 
and authoritative, in actuality far more so than that 
which implies a lack of such association. Notwith- 
standing the reported absence in isolated instances of 
proof of malarial infection in blackwater fever during 
life or at autopsy, the connection between the two is 
not materially affected thereby, for when all circum- 
stances of the relationship are considered in their 
entirety, the dependency of the latter upon the former 
is manifested to an extent unparalleled in the etiology 
of infectious diseases. When to the epidemiologica] 
evidence of this relationship is added these proofs, 
that in no other malady is malarial infection so con- 
stantly present; that in malarious countries other 
diseases fail to show even an approximate amount of 
such infection; that mechanical and therapeutical 
mesures instituted against malaria are equally 
eficient against hsemoglobinurie fever; that prompt 
sod eficient treatment against the one, no matter how 
greatly it obtains, is successful also in reducing the 
prevalence of the other; either the truth of the 
relationship as asserted must be admitted, or the 
existence of an organism dependent upon the con- 
ditions enumerated must be assumed. Such an 
assumption is not supported in biology, either by 
analogy or fact, unless some vague conjecture of an 
improbable symbiosis be so included. 

In our opinion it is better to describe hemoglobin- 
une fever as Marchiafava and Bignami have done, as 
à syndrome which is encountered not rarely, es- 
cially in hot climates, in the course of a. malarial 
tection.” For, although medical usage may sanction 

msme instances the classification of different con- 
fuss dependent upon the same etiological factor as 
distinctive `‘ diseases," there is no need for such appli- 
cation to the description of the hemoglobinuria and 
associated symptoms that "occur in the course of a 
malarial infection." 

Since it is not possible to predicate the amount of 
infection that results in the determination of any of 
the other malarial syndromes otherwise than to say 
that they occur in proportion to the intensity of 
malaria, it is illogical to assert, as some have done, 
that blackwater fever should invariably follow when 
a certain degree of personal malarial infection has been 
attained. One might as well say that every infection 
with Bacillus tuberculosis is followed by the same 
symptoms, or that meningitis ensues when a certain 
:umber of the diplococci of pneumonia are present. 

We know that when such organisms are localized 
‘certain parts of the body definite symptoms follow, 
ind we believe that under certain conditions the toxins 
of malaria poison produce hemolysis; but why some 
ærsons are thus acted upon while others with equal 
amounts of infection are not, is a problem that still 
waits solution, nor does our lack of knowledge in this 





* 


respect affect our cognizance of the primary cause. 
The primary cause in hemoglobinuric fever is either 
prior or coincident malaria, or both; the immediate 
eause is sometimes the administration of quinine, but 
this never acts unless the primary cause has been 
present. With this knowledge we are able to treat 
the syndrome intelligently and often to prevent occur- 
rence by the removal of the primary cause and by 
sending away from the source of infection those who, 
since by reason of personal idiosyncrasy they cannot 
take quinine at any time without the production of 
blackwater fever, should not remain in a malarious 
country. 


n 


Current Miterature. 





ANNALES DE LA SociETE BELGE DE MEDECINE 


TROPICALE. 


Tome IV, No. 2, November, 1924, 


A Case of Creeping Pseudomyasis at Boma (A. 
l'ornara).—This is apparently the first case reported 
in Boma. A boy of one year was brought to the 
hospital with a cutaneous lesion on the left leg; 
it began a month previously with nocturnal itching. 
The lesion began on the dorsal region of the foot, 
continued round. the external side of the leg, across 
the sole, and along the internal side of the leg 
up to the ankle and up the leg. A circle was traced 
around the lesion with nitrate of silver, which im- 
mediately changed the direction of its course. 
Curettage and examination revealed no parasite, 
and the case was diagnosed as creeping pseudo- 
myasis, or ''oerbis of the ouolofs.”’ After 
curettage and dressing with alcohol the lesion 
rapidly healed; the nitrate of silver possibly con- 
tributed to the cure. 


Treatment of Yaws by Dermatol (J. Miguens).— 
Fourteen children suffering from yaws, ages be- 
tween two and eight years, were treated by the 
author. Three were treated with neosalvarsan and 
the rest with dermatol (oil suspension of sous- 
gallate of bismuth), intramuscular injections. The 
results obtained with dermatol are as favourable 
as those obtained with the arsenics. The action of 
dermatol is very rapid; the product is not expensive, 
it is easy to use, does not cause pain, and is with- 
in easy reach of every medical man. In some cases 
the lesions were of long duration and had not been 
previously treated. The preparation used was 
dermatol powder mixed with olive oil, previously 
washed in alcohol; as soon as it was taken out of 
the bain-marie (boiling), boiled filtered water was 
then added. Put into a corked bottle, it is ready 
for use several days afterwards. It can also be 
used without the addition of water, and perhaps 
is better tolerated, if the bottle is shaken before 
putting in the syringe. 


The Pathology of the Natives of the Region oj 
Lokandu (M. Kadaner).—During the author's two 
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years’ sojourn at Lokandu nearly all the maladies 
met with in Europe have been treated by him. 
The natives have not much faith in white doctors, 
but with careful: management, and after seeing 
the good results in others, they readily come for 
treatment, Macular leprosy is to be found in four 
to five per cent. of the population; it is known 
under the name '' Bukoma." Tubercular leprosy 
is rare (half to one per cent.). Injections of atoxyl- 
emetic have given good results in the treatment of 
this disease. Yaws is very common and nearly 
every black has had it at some time or another. 
914 is the best remedy for yaws.  Bismuth has 
also given good results, but can only be given 
intramuscularly. Trypanosomiasis exists along the 
river from Kindu to Ponthierville, in about one per 
cent. of the population. The natives willingly 
undergo ganglionic puncture and injections in this 
district. Syphilis is very common, especially 
along the river, but nervous symptoms are less 
frequent than in Europeans, Small-pox is rare, 
especially since vaccination (largomanu) has been 
practised. About forty cases of amoebic dysentery 
have been treated in the two years. Helminthiasis 
is frequent among the blacks of this region, and 
malaria also. Phagedenic ulcer is widely spread; 
goitre is found in certain parts. Tuberculosis in 
the interior part of the country is rare. 


Some Observations on Pneumonia in the Black 
Race (M, Kadaner).—Lokandu is a military centre 
where pneumonia among the black race is very 
common. Most of the recruits are affected during 
the first few months after their arrival, Some 
races are more susceptible to the disease than others. 
The cause is attributed to the change of life and 
food, and the men’s coming into contact with 
other races for the first time. The first symptom 
is simply high fever, the local symptoms not ap- 


pearing till after the second or third day. Sympto- 
matic treatment is generally sufficient, Complica- 


tions are sometimes observed. 


A Hymenoplera Bethylide which stings Man in 
the Habitations of the Congo (J. Bequaert).—An 
insect exists in the Tropics, which frequently 
stings man, and which has been defined as a 
female hymenoptera without wings, with all the 
characters of the genus Sclerodermus Klug (Sclero- 
derma Westwood). The total length of the insect 
varies from 2 to 32 centimetres. — They live 
ou the larve of Coleoptera xylophagus found in 
books and furniture. 


Bronchomycosis due to Sterigmatocystis in 
Urandi (G. Mattlet).—Five cases of pulmonary 
affection have been met with due to parasites of 
the genus sterigmatocystis, which can be divided 
into two series; those in which the parasite causes 
benign symptoms and those in which the parasite 
produces grave symptoms resembling those of pui- 
monary tuberculosis. Potassium of iodine associa- 
ted with terebinth or with guaiacol or emeline have 
given good results. 


Contributions to the Study of Geographical 
Distribution of the Glossinæ (G. Trolli).—During 
investigations on sleeping sickness of 1908 and 
1909 along the River Congo and its tributaries. 
numerous glossinw were met with, nearly all 
being palpalis. In 1912 and 1913 investigations in 
Katanga showed 6. morsitans present almost 
everywhere, and G. palpalis was cntirely absent ; 
other species existing in these parts are described. 


" Bayer. 205°’ in the Treatment of Human 
Trypanosomiasis (F. Van-Den Branden and L. 
Van Hoof)—In man Bayer 205 has a strong 
trypanocidal action, which, however, is slow. 
The blood sterilization is more rapid in patients 
injected intravenously than in those injected intra- 
muscularly or subcutaneously. Bayer 205 and 
atoxyl do not cure trypanosomiasis once it has 
reached the second stage; clinical benefit can be 
qbtained more by the latter than the former. The 
number of deaths recorded in the second stage in 
sixteen months is forty-eight per cent. Bayer 205 
injected intrarachidianly in doses from 0°05 grm. 
may cause grave accidents, and in doses from 
0:30 grm. mortal accidents. Duration of the steriliza- 
tion of the blood after a single dose of one 
grm. may be very long. Sterilization is also of 
long duration in patients treated in the second 
period of the disease. A cutaneous eruption has 
been noticed after treatment, similar to urticarial 
plaques, and a herpetiform eruption on the lips; 
renal irritation has also been observed, which, in 
some eases ends with nephritis. 





Medical "Refos. 





THE UNIVERSITY OF LIVERPOOL. 
EXAMINATION LIST. 
December, 1924. 

Faculty of Medicine. 


Diploma in Tropical Medicine.—H. S. Bilimoria, 
M.B., B.S.; B. L. Davis, M.B., Ch.B. ; C. B. Jennings, 
M.B., B.Ch, B.A.O.; S. W. S. Lee, M.B., B.Ch., 
B.A.O. ; G. Macdonald, M.B., Ch.B.; J. M. Mitchell, 
M.B., Ch.B.; D. U. Owen, M.B., Ch.B.; Beryl 
Palmer-Jones, M.B., B.8.; E. J. Sankeralli, M.B., 
B.Ch., B.A.O. ; H. Singh, M.B., B.S. 

Recommended for the Alan H. Milne medal: 
Dr. B. L. Davis. 





EX-OFFICER, 33, joined up in 1914 (married, one 
child), wants a berth where steady application is 
needed. Gets on well with the crowd (natives or 
otherwise) both in the Army and out. Careful at 
keeping records and the in- and out-goings of big 
concerns. Overseas position not objected to. Fuller 
details from E. C., e/o Tropical Life, 5 Great Tower 
Street, London, E.C.3. 
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THE CANCER PROBLEM. 


On June 2, 1924, we published a paper on the 
Elucidation of Cancer by Dr. Louis Westenra 
Sambon, a remarkable paper, the result of a few 
weeks’ field-work in certain districts of Romagna 
(Italy) greatly afflicted by the fearful tumoral 
disease. That paper was much appreciated, not 
oxly here, but even more so abroad, witness that it 
was translated into French by Dr. Négre of the 
Pasteur Institute, Paris. 

To-day,-after a few months only, we publish a 
second, larger, more imposing report by the same 
investigator, the outcome of subsequent researches 
made in Iceland and Italy last summer and autumn. 
This report, given in the shape of a lecture, read on 
December 10 last at the Pasteur Institute, Paris, 
laden, as it is, with important, irrefutable docu- 


ments, stands as a finger-post indicating the 
straight road to the elucidation of cancer. 
After reading it, one cannot fail to see that 


Sambon has overthrown all the theories, specu- 
lations and vagaries that barred the way to an under- 
standing of the cancer problem. The clear, incisive 
views stated in his essay strike one forcibly. We 
understand and sense that cancer is an infective 
disease caused by some intracellular micro-organism 
which attacks tissues of low. or lowered resistance, 
favoured by the agency of diverse factors among 
which parasitic worms seem, to play the major part 
and are themselves subject to intermediary hosts 
which determine the peculiar distribution of the 
malady. The epidemiology of cancer, hitherto 
unsuspected, emerges clear as a sunlit landscape 
out of the fog of our ignorance, as we read Sambon's 
report of his travels and study the charts and maps 
with which it is illustrated. One does not know 
what to admire more, whether his comprehension 
of epidemiological facts, or his parasitological know- 
ledge, the beauty of his narrative, touched up here 
and there with short word-pictures which bring the 
very places before one's eye, or his logical, far- 
seeing, penetrating mind. But above all stand out 
two important facts: (1) cancer is a parasitic 
disease, (2) its control is within our reach. 

It is fortunate that, at last, our foremost epide- 
miologist has taken up the question of cancer and 
placed it where it should have been long ago. 

An epidemiologist is a quantity but little known 
amongst us. Few men in the world, in ancient or 
modern times, have devoted themselves to the study 
of epidemiology pure and simple. No one can earn 
a livelihood by it, and no man in this country has 
ever attempted to do what Sambon has done. He 
has devoted his life to the subject. There is no 
brass plate on his door; no patients call upon an 
epidemiologist for advice. The writer once heard 
Sir Patrick Manson say: '' Sambon should be sup- 
ported by the State,” but that day has not come to 
pass and, in Sambon’s lifetime, in all probability it 
never may. The writer, perhaps more than any 
other man, has had a glimpse into Sambon’s ‘‘ inner 
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life " and his struggles to live and carry out the 
work for which he is so eminently fitted. What a 
wonderful story he could tell! Sambon has braved 
even starvation for the sake of Science, but what a 
splendid record of work in archeology, geolcgy 
medical entomology, protozoology, helminthology 
and epidemiology! His is the many-sided know- 
ledge, the broadmindedness necessary to form a 
true epidemiologist. 

It fell to the lot of Professor F. Mesnil, a great 
French scientist, to place before us Sambon's work 
and tell the world what he has done. | Acting as 
chairman of the meeting at the Pasteur Institute, 
after the words ‘‘ Ladies and gentlemen " to the 
assembled host, turning to Sambon., he said: '' Dr. 
Sambon, I have had the honour of knowing you for 


sexual cycle in the fly; you were right. I remem- 
ber your indictment of the body-louse as the carrier 
of typhus fever: there again men of the Pasteur 
Institute proved, by actual experiment, that you 
were right. Dr. Sambon, you are going to speak to 
us about cancer, and we feel that what you are going 
to say, again, is going to prove true; therefore we 
will listen to you with attention, devotion and 
admiration. 

The triumph of Dr. Sambon's life was reached 
at that great meeting at the Institut Pasteur in 
Paris, where, under Calmette's leadership, scientific 
France assembled to do him honour, and wheré, 
later, in the evening of the same day, at a splendid 
banquet, he was entertained in a fashion worthy of 
French hospitality. 




















British experimental hut at Ostia (Roman Campagna), June-October, 1900. 
Dr. L. W. Sambon, Dr. G. C. Low.) 


over a quarter of a century; I remember when, sent 
by the British Colonial Oflice and the London School 
of Tropical Mediciue, you went to the Roman Cam- 
pagna to put the finishing stone to the great malaria 
edifice. I remember how, on your return, 
you laid before us the most definite, con- 
clusive proofs of the truth of the mosquito- 
malaria theory. I remember the views you 
expressed with regard to the non-malarial origin 
of black-water fever, views adversely criticized at 
the time; we are proud that two of our own country- 
men have proved that you were right. I remember 
how you worked out the etiology of sleeping sick- 
ness, its transmission by a tse-tse fly, the necessary 





























er left to right Mr. A. J. Engel Terzi, 


In thanking Sambon for his address, the world- 
known scientist, Professor Emile Roux, Director of 
the Pasteur Institute, said that it was by means of 
researches so highly documented and scientifically 
conducted as those of Dr. Sambon that one could 
hope clearly to peer some day into a question 
hitherto so obseure. "Therefore it was to be hoped 
that similar explorations should be continued and 
multiplied as much as possible. 

The day after, Professor Calmette wrote fo Dr. 
Sambon a letter in which he says: '' The Pasteur 
Institute is very grateful to you for the address you 
so kindly delivered before’ its members, as also 
before the members of the Société de Pathologie 


) 
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Exotique and fts guests, the Professors of the 
Natural History Museum of Paris, the Faculty of 
Medicine, and the members of the French Associa- 
ton and of the Anglo-Franco-American Association 
for the fight against cancer. 

We are fully disposed to enter into the views 
which you have declared to us and to collaborate 
with you in the researches which obviously it would 
be extremely useful to carry out in different coun- 
tries on the etiology of cancer, and particularly on 
the part played by parasites in its genesis, a róle 
which has been so well demonstrated by the 
researches of Professor Borrel in this Institute, Pro- 
:ssor Fibiger at Copenhagen, Bullock and Curtis in 
America, and by your own." 

Professor Borrel, Director of the Bacteriological 
Institute of Strasbourg, who had purposely come to 
Paris to attend Dr. Sambon’s lecture, invited our 
epidemiologist to go with him to Strasbourg, and the 
result of that visit—some hours spent in Borrel's 
laboratory—is highly interesting. It was a great 
v mpliment from one scientist to another, and une 
pregnant with possibilities. 

Another development which has emerged from Dr. 
*ambon's work is that his researches have stimu- 
‘ated others to follow in his path. Dr. Nègre, who 
Translated his first report, went soon after to the 
suth of France, there to carry out similar 
researches. These fully confirm Sambon’s views 
and add much to our knowledge of the epidemiology 


of cancer. Then Dr. Ciurcentaler, recently Chief 
Medical Officer of the Trentino, after having 
assisted Dr. Sambon in his work in that pro- 


vinee, continued the researches and has produced 
very valuable evidence in support of the parasitic 
nature of cancer, notably the striking map of Villa 
Lagarina (see p. 59), in which village during fifty 
years cancer attacked practically only a single 
street. 

Dr. Sambon’s paper is followed by two other 
mportant contributions by British Museum experts. 
The first is by Dr. H. A. Baylis, who, by kind per- 
mission of the Trustees, took part in Sambon's 
recent researches in the Trentino and Romagna and 
made a special study of the Gongylonema and other 
worms collected. If nothing else had resulted from 
the labours of the Commission, this one paper '' On 
Gongylonema collected in Italy during October, 
1924, with some observations on the Genus,'' would 
amply repay the few weeks and pounds spent in 
Italy. 

Mr. K. G. Blair’s contribution, ‘‘ On some notes 
n the insects intermediary hosts of Gongylonema ”’ 
5 no less interesting. 

Finally must be mentioned the inimitable pen 
drawings of insects by Mr. A. Terzi, who, when 
asked the price, said it was his mite towards the 
furtherance of Sambon’s unpaid work on cancer. 

It was by means of a few pounds put up 
by some of his personal friends, chiefly physicians, 
and his own savings, that Sambon was able to go to 
leeland and Italy and give us this invaluable report. 
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Sambon's work must be continued and without 
interruption. It is for us to see that some means be 
found to help him in his great fight to vanquish our 
most deadly malady. 

In a brilliant article on our '' Epidemiologist ”’ 
published in the January last number of the White- 
hall Gazette and St. James's Review, occurs a 
paragraph which we cannot refrain from transcrib- 
ing here. It runs: '' Dr. Sambon's report upon his 
inquiries in Romagna is a remarkable document 
of curiously wide learning and close argu- 
ment, and it cannot fail to impress upon the medical 
world the, jmportance of pursuing the investigation 
of cancer upon an epidemiological basis. It is to be 
hoped that this will be done with all the support 
whieh the British Empire Cancer Campaign can 
give, and, although the question in Ecclesiastes, 
** Where shall wisdom be found?'' has not yet been 
finally answered, it may be suggested that it would 
be found in giving to Dr. Louis Westenra Sambon 
the charge of these inquiries.” 

JAMES CANTLIE. 





Sambon's gauze tubes, suggested by cobwebs, and box in 
which malaria-infected mosquitoes travelled from Ostia to 


London in 1900. 





RESEARCHES ON THE EPIDEMIOLOGY OF 
CANCER MADE IN ICELAND AND ITALY 
(JULY—-OCTOBER, 1924). 


By Louis Westenra SawBoN, M.D., F.Z.S. 


Lecturer in the London School of Tropical Medicine. Corres- 
ponding Member of the Société de Pathologie Exotique. 


THE solemnity of this meeting, Professor Mesnil's 
far too flattering introduction and the generosity of 
your welcome, make me feel very keenly the 
inadequacy of my efforts. 

The cancer problem which you have asked me to 
discuss is, without doubt, the gravest, most difficult 
and urgent with which modern science has to 
grapple. It is a problem which has bafled the 








1 Lecture dehvered at the lusutut Pasteur, 
December 10, 1924. 
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centuries and one on which to-day medical opinion 
is so greatly divided that we see the layman take up 
our rattle and presume a knowledge of the causes 
which give rise to the awful malady. 

I propose to lay before you a few epidemiological 
and parasitological facts bearing on the etiology of 
cancer gleaned during researches recently made in 
Italy and Iceland. These facts I owe, in consider- 
able measure, to the courtesy and keen observation of 
local physicians and district health officers. 

Expect nothing startling, only carefully ascertained 
facts which confirm similar observations made 
repeatedly in different countries and at different 
times, yet strangely ignored. 

Early in life was I taught the truth of the old saying: 
“Nothing new under the sun.” When about twelve, 
I lived in Naples, Large oleanders adorned our 
garden; these, full of fragrant rose-like blossoms, 
were infested by yellow aphids. I noticed that ants 
visited the parasitised branches and collected from 
the aphids droplets of a syrupy secretion which oozed 
out of long horn-like tubes upon the backs of their 
sap-distended abdomens. I told a family friend, the 
Italian zoologist Francesco Gasco, that I knew how 
and where the ants got their sweetmeats. He 
informed me that my Lilliputian confectioners were 
well-known; Linnseus had called them the “ant’s 
cows." It was pleasant to hear that my observations 
were correct and that they were confirmed by those 
made a century earlier by no less a man than the great 
Swedish naturalist. 

Later on, archeological studies taught one that no 
man can ever claim to have discovered or invented 
anything himself outright, because all discoveries, all 
inventions depend on previous successive discoveries 
and inventions, themselves the outcome of the labour 
of countless individuals through untold ages. They 
are the result, not only of positive, but of negative 
data also; not only of correct interpretations, but 
also of mistakes. This latter truth centuries of 
experience have crystallized into the proverb: “ Err- 
ando discitur." 

On this occasion, I am not going to touch upon 
clinical, pathological, histological, or cytological 
questions concerning cancer, but, with all due respect 
to the successors of Bichat, Dupuytren, Laénnec and 
Cruveilhier, indeed because of the great regard I 
entertain for sound pathological work, I must express 
surprise at certain fantastic theories, such as those 
which ascribe malignant tumours to rebellious cells, 
embryonic remains or strange conjugations between 
blood and tissue cells! Nor can I here, in this sanctuary, 
where burns so vividly the flame of Pasteur’s genius, 
pass unchallenged the claim of the pathologist who 
vaunts that he can produce cancer de novo by means 
of a few strokes of the magic tar-brush! Why, it is 
Van Helmont’s trick reversed. You will remember, 
the good friar, physician and chemist claimed that he 
could produce mice out of soiled rags, a few grains of 
wheat or a morsel of cheese! It is all so simple, 
toasted cheese in the case of mice, coal-tar derivatives 
in the case of cancer. Surely you have not forgotten 
Pasteur’s words to Pouchet in his memorable debate 


on spontaneous generation: “I will show you how 
the mice entered Van Helmont’s pot.” 

The treatment question is deplorable, but I have 
neither aloetic pills, nor plague-preventing thieves’ 
vinegar to propose. Certainly, in the course of my 
researches, I have come across some extraordinary 
remedies, but are they more efficacious than those 
now in common use? In Iceland, of old, a large crab 
was allowed to die over the homonymous tumour. 
In the Trentino, I was informed by Dr. de Bellat that 
lizards (Lacerta agilis and L. muralis) are still used 
in the treatment of cancer. These swift little reptiles, 
sunning themselves on the walls, or flashing across 
the road, are caught with the hand, or by means of a 
horse-hair noose, chopped up and fed raw to patients 
suffering from cancer. This remedy of raw minced- 
lizard is based on a very old folk-belief that cancer is 
an animal—a tiny snake or worm—which devours 
the tissues. Give it plenty of raw flesh and it will 
spare the tissues of its host! Dr. Vezzetti, of Borgo, 
vaunted the merits of violet tea, a very old remedy 
commended by Pliny the elder, agreeable to the poet- 
physician Francesco Redi and taken up nowadays by 
Professor Fichera of Rome. “ What is your opinion ? ” 
asked Dr. Vezzetti, and I praised the exquisite beauty 
and delicious fragrance of the sweet violet, even 
suggested that like emetine in amoebic dysentery, so 
also violine might have some action on the cancer 
germs and agreed that tea, syrup or conserve of 
violets must prove as pleasant a cordial in the 
treatment of phthisis, rheumatism and cancer as 
strawberries in the treatment of sprue, but I felt that 
the Violet’s reproach to Alice (Through the Looking- 
glass) : "I never saw anybody that looked stupider 
than you do" must have applied forcibly to me. 

Let us get rid of baseless theories and mock cures 
while we seek for solid facts which alone can lead 
us in the way of truth. 

During my recent researches in Italy I had the 
valuable assistance of Dr. H. A. Baylis, helminth- 
ologist in the Natural History Department of the 
British Museum. He kindly undertook to help me 
in my field work and study any helminthological 
material which we might come across. Dr. Baylis 
has made some interesting observations on some of 
the worms collected and these he will describe to 
you presently himself. The determination of the 
entomological material has also been made by British 
Museum experts, of whom I am indebted particularly 
to Mr. K. G. Blair, Dr. W. T. Calman, F.R.S., F. W. 
Edwards and A. S. Hirst. 

In the time at my disposal it would be impossible 
to give a full account of the numerous epidemiological 
and parasitological observations which I had the 
opportunity of making in Iceland and Italy. I 
must perforce limit myself to a very summary ex- 
position of some of the more important. 

Allow me to begin with Iceland. 

In 1905 Professor Lazarus Barlow published a 
short note on cancer in Iceland based on data 
furnished by the Royal Board of Public Health in 
Copenhagen and .by Dr. Jonasson, Chief Medical 
Officer at Reykjavik. He stated that cancer still 
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appeared to be an uncommon disease in Iceland 
though known at all times and fairly evenly distri- 
buted throughout the country. The available reports 
seemed to indicate that, though previously extremely 
rare, cancer had become more prevalent in 1896 
when several medical men reported the occurrence 
of unusually numerous cases. Three years later, 
when the largest number of cases was recorded— 
27 in a population of 76,383—the ratio was 3°66 to 
10,000 of population and 3 34 per cent. of all deaths 
above the age of 35 years. Nearly half the cases 
registered were cases of gastric cancer and Professor 
Barlow pointed out particularly the exceptionally 
large proportion of cancer of the alimentary tract. 


Uterine and breast cases were infrequent and cancer 
of the penis completely absent. 

In 1922, Professor Gudmundur Hannesson, then 
Chief Medical Officer of Iceland, published a remark- 
able statistical work on the public health of his 
country covering the period 1911-20. Speaking of 
tumours, he points out that the cancer statistics are 
unreliable. “Some of the patients do not seek a 
doctor and are not registered, others are seen by 
more than one physician and are listed often twice 
over. The number of cancer cases reported by the 
doctors does not agree with the number of deaths 
due to cancer, the diagnosis is often merely clinical, 
and not confirmed either by post-mortem finding or 


Cancer MORTALITY IN ICELAND, 1911-1920. 


RATE PER 10,000 POPULATION. 





Districts. 

1. Reykjavik ... 23.12 
2. Skipaskagi 13.67 
3. Borgarfjórdur 13.73 
4. Borgarnes 0.68 
5. Olafsvik — .. 5.52 
6. Stykkishólmur 7.54 
7. Dalir... : 8.34 
8. Reykhólar : 
9. Flatey 


10. Patreksfjérdur 
11. Bildudalur 
12. Thingeyri 


13. Flateyri 
14. Isafjordur 
15. Nauteyri 
16. Hesteyri 
17. Strandir 


18. Midfjérdur ... 
19. Blönduós 
20.  Saudárkrókur 


21. Hofsós šis 

22. Siglufjördur ... 6.67 
23. Svarfdela 6.42 
24.  Akureyri ; 11.34 
25.  Hotdahverf ... 3.21 
26. Reykdela 2.67 
27. Húsavik 9.56 
28. Oxarfjérdur ... 8.31 
29. Thistilfjérdur 18.00 
30.  Vopnafjordur 5.45 
31. MHréarstunga... 2.91 
32. Fljótsdalur ... 8.49 
33. Seydisfjérdur 8.32 
34. Nordfjordur ... 4.74 
35. Reydarfjordur 3.88 
36. Fáskrüdsfjórdur 7.18 
37. Berufjordur ... 2.52 
38. Hornafjórdur 6.16 
39. Sida .. .. 4.85 
40. Mryrdalur .. Ay rl 
41. Vestmannaeyjar 1.66 
42. Ranga s via. 5:81 
43. Eyrarbakki ... s. 5,61 
44. Grimsnes .. 2.00 
45. Keflavik ee .. 5.48 
46. MHafnarfjérdur . 8.92 
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1l. Bildudalur 613. [wmf pee) 3] eas 2) ay. a 2 bl 3 2 | 10 
12, Thingeyri 1,963 Tema I i Xp AI L = 6 
13. Flateyri 1,188 1 2 2| Li— 2|—|— — 1 1 — 10 
14. Isafjórdur 3,819 245242, Byes Ss 41 4 4 4 7 32 
15. .Nauteyri 854 —|—|—,8j—|—,1[|1| — | — 2 1, 8 
16. Hesteyri Pm UD MEE 724 ^T Sef pee a d ect pan EP eese, om eis = 2 
17. Strandir Ji sate ods Se 24 | 45,497 — 2 2.1 2;—|— 1| — 2 2 1 13 
18. Midfjórdur moar eux ES o oS ez es a mese Me deme | 6 
19. Blónduós d 2,408« | xx GRADO máy m qm 1 — : 
20. Saudárkrókur 2,449 7,218 —|8|06 2] 2 2 3 5 2 37 
21. Hofsós... vr 1,789 ESTAT ee: qe eu em eee dms = 2 
22, Siglufjordur ... 898 Mey ee Ies NND? URS s NE D [e ER Ss 1 = 7 
23. Svarfdæla 2,025 — 2 1| 1| 1j,— 1 2 8 9 | 2 2 17 
24. Akureyri 5,166 | 4 6 1 4, 8, 7,10 6 4 / 11 13 10 j 
25. Höfdahverfi OBB. 1. M pma ou resi rm eee tz 1 i 
26. Reykdæla 1,116 — ig. ———— omo | ee = Li; 4 2 | S 
27. Húsavík 1,463 —| 3.1 24. 29].8 1 1 = 5 1 | 1 3 1 
28. Öxarfjördur ... 842 dy deesse sie Tete | i e a PUER a : 
29. Thistilfjórdur 944 14594 34 d x] 3] d oA 951 x d 1 i 
30. Vopnafjórdur... 194. d X [xe ual Q as 1 : 
31. Hróarstunga ... 1,888 Sf | ims mmm emm bo] Ball ess ee mm — | i 
32. Fljótsdalur 1,059 ai gl) el T a 9 | 1 1 =| 1 
33. Seydistjórdur... 1,196 à 1-484 28 i$ eR S rA omm em 104 a 
984. Nordfjérdur ... 1,953 —|—|—|—.—|—1|2|—|].23 2 1 1 8 
95. Reydarfjórdur 1,285 = fe | eT 4e lior ce 1 1 1 à 
96. Faskridsfjérdur ree ie 37 T1118: DJs Py, dx 30.14 -£- 1, = — 3 
37. Berufjérdur ... Mx fa am ve 899. f= | Seis a teal ee Soe hae 9. |= 1 = 3 
38. Hornafjérdur 1,135 << 2| 1;—) 1;— 2 |=| — Ll i 
39. Sida ...  .. 1,008 |—|--|—|—|1|8,1|—| —,|—| — | — 
40. Myrdalur 108. | e =n) Ss Se See ee e SD = 2 
41. Vestmannaeyjar 1,672 = 1 1,—|—!—,—|— I 1 2 4 et 
42. Ranga... ET 5" M ink e| 8,124 1 Dies 2| = 4 | 4 2 2 2 | 1 8 | 93 
43. Eyrarbakki ... X ..| 8,876 8| 5| x! 9|— 39" 1|: 1 8 5 2 13 
44. Grímsnes m 2,214 Ds he iA 54, 3.3 X 2 |— 4 4 2 
45. Keflavík S 2,563 1 4! 9 3!—| 1| 1|— 1 14 <2 2 96 
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microscopical examination; However, the figures 
show that there were fewer cases recorded in the first 
five years than in the last, but the increase seems 
hardly greater than would be expected on account of the 
increase of population from 85,573 in 1911 to 94,690 
in 1920. In the years 1911-15 there were reported on 
an average, 8'6 cases and 9'9 deaths per 10,000 of 
population, whilst in the period 1916-20 there were 
reported 9'2 cases and 10'6 deaths per 10,000 of 
population. With regard to site-incidence, the 
disease affected, more especially, the alimentary 
tract. After the stomach (46'9 per cent.), the 
esophagus (9'7 per cent.), the liver (8'6 per cent.), 
and the intestine (3:3 per cent., came the female 
breast (10'5 per cent.), and the uterus (3'8 per cent.). 
Invited last summer to revisit Iceland and attend 
the Leknafundur or National Medical Congress which 


was to be held in Akureyri, I left Leith by the 
Icelandic steamer Lagarfoss and reached Reykjavik 
on July 26. On landing, I was met by Professor 
Gudmundur Finnbogason, an eminent philosopher 
and writer, Rector of the University, and by Mr. Orn 
Benediktsson, my assistant, who had preceded me to 
make all arrangements. The very next day I left a 
Akureyri on board the Danish steamer Islan 
together with Professor Gudmundur Bjórnson, Chie 
Medical Officer of Iceland, Professor Hannes 
Doctors Thórdur Thoroddsen, Gudmundur Thorod: : 
sen, Thórdur Edilonsson, Konrád Konrádsson, pn 
Kristjánsson and other physicians from the cap! ^ 
and the southern districts, who were going to o 
the congress. Unfortunately, a severe epidemic or 
acute poliomyelitis, which greatly hampered x 
researches, already had spread widely throughout 
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island and this prevented the majority of physicians 
from joining us. f 

After leaving Reykjavík, our first landing was at 
Isafjördur, the principal trading station on the north- 
west coast. The district of Isafjördur has a popula- 
tion of 2,500 or a little more. Together with Pro- 
fessor Hannesson, most agreeable of travelling com- 
panions, who everywhere kindly acted as my guide, 
interpreter, and instructor, I called on Dr. Jonsson, 
who had been medical officer of the district for about 
five years. We sat on chairs made of the bones of a 
whale, round a table of the same material, and were 
regaled with excellent coffee and cakes. Dr. Jonsson 
told us that in the five years he had seen twenty-one 
cases of cancer distributed as follows : stomach six, 
esophagus four, peritoneum four, liver two, colon one, 


hospital, which was being erected on plans drawn 
by Professor Hannesson, who excells in architecture 
as he does in medicine and philosophy. 

From Isafjórdur we steamed to Akureyri, a bright 
little town charmingly situated near the head of the 
Eyjafjórdur, on the north coast of Iceland. There met, 
on July 31, the Icelandic Medical Association and 
there, in a superb school building, I had the honour 
of addressing them on the elucidation of cancer. 

From Akureyri, accompanied by the son of my 
distinguished friend Dr. Steingrimur Matthiasson, I 
travelled on pony-back aeross mountains and valleys, 
rivers and snow drifts, scaring the sheep and reindeer, 
putting up ptarmigan, plover and curlew. We passed a 
small forest of heech which nestled in the Fnjóskadalur 
or "Touch-wood Valley," skirted the Ljósavatn or 
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Map of Iceland showing position of places visited or mentioned. (The numbers indicate the Medical Districts and 
correspond to the numbers placed before the District names on mortality charts. 


rectum one, breast one, urinary bladder one, epi- 
didymis one. He had performed orchotomy in his 
case of cancerous sarcocele and had been anxious to 
watch the outcome, but, unfortunately, the patient 
was drowned soon afterwards whilst out fishing. 
The microscopical examination of the neoplasm 
made at Reykjavik proved it to be a carcinoma. Rats 
and mice abounded in Isafjérdur, whilst every boat that 
approached the landing-stage brought cockroaches 
(Blattella germanica), but he had not seen these 
inects in any of the houses and remembered one 
only infested by bedbugs. We visited the old hospital 
and there I had the opportunity of examining a woman 
about 32 years of age, suffering from cancer of the 
esophagus. From the old we went to the new 


“ Lake of Sparkling Water" and tarried to watch the 
roaring, deafening Godafoss or " Fall of the Gods,” 
arriving in the small hours at Breidimyri, where we 
were most hospitably received by Dr. Sigmundu 
Sigurdson, the district medical officer of Reykdæla. 

The district of Reykdæla has a population of about 
1,200 inhabitants, scattered over a vast volcanic 
region which enchases a wonderful sapphire, the 
Myvatn or “ Midge Lake,” full of trout and wild duck. 
In this district, during a practice of over sixteen years, 
Dr. Sigurdson had seen only eleven cases of cancer: 
one in 1912, one in 1913, one in 1920, four in 1921, 
four in 1992. With regard to site incidence, they 
were distributed as follows: stomach six, breast two, , 
lip one, maxilla one, intestine one. : 
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Poliomyelitis was rampant at Breidimyri and all Dr. 
Sigurdson's children had contracted it. In & cottage 
built of lava slabs and turf, close to the doctor's house, 
I had the opportunity of examining two grave 
cases with multiple paralyses. However, Dr. 
Sigurdson and I were able to make a journey of three 
days’ duration round the lake and visited not only farms 
and patients, but saw also vast craters of explosion, 
mud volcanoes and painted solfataras, beautifully 
variegated with indigo, yellow, white and crimson, but 
belching forth acrid, suffocating vapours. We passed 
through great lava fields with petrified torrents wedged 
and twisted into nightmare forms, more terrible than 
the Dinosaurs of the Mesozoic era, more grotesque 
than the gargoyles of Nôtre Dame. In these 
Phlegrean haunts we were assailed by thick black 
clouds of sand-flies (Simulium vittatum) which 
harassed us exceedingly, entering eyes, ears, mouth, 
nostrils, and giving us a foretaste of the Inferno. 

Whilst riding to the south-west of lake Myvatn, 
picking our way under a downpour of rain through 
swamp and beech-covered frost-knolls, we met a tall, 
lean, red-haired man who dismounted and approached 
the doctor. He exhibited a growth with hard, 
indurated base, which protruded from the middle of 
the lower lip and had appeared three months previous 
at the edge of a leucoplasia. “ An epithelioma!” 
exclaimed Dr. Sigurdson whilst feelirg the man’s sub- 
maxillary glands, and then we both examined the 
patient, a very poor farmer, 57 years of age. The 
doctor advised him to go to the hospital at Akureyri, 
and the farmer gave us a grip of his hand, cold and 
boney, like the hand of death. He left us with calm- 
ness and resignation in his saddened face. 

How strange that weird consultation, under a 
pelting rain-storm in the middle of the wild, desolate 
moor! Sigurdson was obviously moved; he knew 
the man. I followed in silence, full of admiration 
for the country doctor, truly à good Samaritan, who 
faces daily endless difficulties, fatigues and perils in 
the execution of his duties. I have seen him at work 
in tropical jungles, beneath a blistering sun; I have 
seen him in northern latitudes fitted with “ski,” 
braving the blinding snow-storm ; I have seen him 
tear himself from his own sick child to go and aid a 
parturient woman in the middle of the night. He has 
given me freely all the knowledge he had acquired in 
long years of study and practice ; first-hand knowledge, 
true, accurate, valuable. Indeed, forget not, out of 
his ranks rose the Hameaus and the Brettoneaus ! 

On the morrow, I left for Husavik, a small station 
on the eastern shore of the bay of Skjálfandi. On 
arrival I called on Dr. Bjórn Josefsson whom I had 
met at Akureyri. He informed me that the district of 
Húsavík has a population of 1,598 inhabitants. During 
his sixteen years practice in this district he had seen 
eight cases of cancer (breast four, stomach two, lungs 
one, maxilla one). For six and a half years before he 
had practised in the district of Oxarfjórdur and there 
had seen one case of gastric carcinoma in a woman 
whose sister some years later died also of cancer of 
the stomach in Húsavík. Dr. Josefsson had seen 
cancer of the glans penis in a pony and cancer of the 
maxilla in a sheep. 


Poliomyelitis was still rife at Husavik; the first 
case had occurred on June 13, since when the 
doctor had treated one hundred -and eleven cases. 
Almost every family with children had been attacked. 
One was reminded of the tenth plague of Egypt, the 
death of the first-born ! 

Whilst in Dr. Josefsson’s consulting room, I caught 
some flies which were walking leisurely on the window 
panes, they were specimens of Fucellia fucorum 
which had come in from the shore strewn with 
great brown seaweeds (Fuchus and Laminaria) and 
with countless heads of cod drying in the sun to 
serve as fodder for sheep and cattle in winter. 

From Húsavik I embarked on the Icelandic steamer 
Esja and, so doing, rejoined the Congressmen who 
had boarded her at Akureyri. 

Stopping at Reydarfjórdur, on the East Coast, I 
landed, whilst our ship took in cargo and, together 
with Professors Bjórnson and Hannesson, called on 
Dr. Sigurdur Kvaran who had been for eleven years 
in the district of Reydarfjórdur. He told us that he 
saw, as a rule, from two to three cases of cancer each 
year. He had seen malignant tumours in stomach, 
cesophagus, lip, liver, breast and uterus. He believed 
the disease to be infectious. People, whether related 
or not, seemed to contract it, not from one another, 
but from some common source whilst living in or 
frequenting the same house. He remembered two 
cases, one of the lip, the other of the stomach in 
persons distantly related, but living in the same house. 
More than once had he observed a case in one farm 
followed by another case in a neighbouring farm. 

Our next landing was at Fáskrüdsfjórdur where we 
were lavishly entertained by Dr. Georg Georgsson in 
a palatial residence built, like the adjoining hospital, 
by the French Government. Dr. Georgsson was also 
French Consul and the tricolor flag fluttered 
coquettishly over his dwelling. In his study was a 
beautiful bronze bust of Liberty and on the dining 
table other penates in the shape of champagne 
bottles, together with dishes of cakes and boxes 
of fragrant Havana cigars. Our stay was short 
at Fáskrüdsfjórdur and Dr. Georgsson so much in 
demand by the Esja’s passengers, who had turned 
out en masse to pay him homage that my notes on 
cancer from this locality are scanty in consequence. 

Then we went to  Hornafjardarós near the 
Vestrahorn or Cape West. It is a small maritime 
station at the bottom of a Jagoon formed by two 
gulfs, the Skardsfjérdur and the Hornafjérdur, and 
divided from the sea by a long sand-bar. Taking 
advantage of the tide, we crossed the land-spit 
through a narrow shallow passage, whilst clouds of 
sea birds rose shrieking from the bar. In this 
very lagoon had alighted on August 2 and 3 
respectively the two American aviators Nelson and 
Smith in their great world flight. 

Landing at a stage strewn with coarse salt, where 
cod was being split, cleaned and salted, I went with 
Professor Hannesson to visit the district physician, 
Dr. Henrik Erlendsson, a short, square sturdy man 
of pleasant appearance and charming manners who 
spoke Danish, English, French and Italian, almost as 
fluently as his own language. He told us that he 
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had practised in the Hornafjórdur district for over 
twelve years. His district was wide and difficult. It 
took him no less than five days hard pony-riding to 
travel from the furthest eastern farm to the most 
southern or western, crossing innumerable glacier- 
streams and rivers, swollen and dangerous in winter. 
The population under his care numbered about 1,200. 
During his twelve years of practice he had seen but 
five cases of cancer, all gastric. He well remembered 
a young man from the Lagoon parish who had died 
of carcinoma of the cardiac portion of the stomach at 
the age of thirty-seven. He used to gulp down his 





parish. Rats and mice are great travellers, as every- 
one knows, but they had never been able to reach the 
parish of Orefi on account of the vast sand stretches, 
glaciers, wide rivers and many streams which 
barred their way. This parish contains about twenty 
farms or collections of cottages with a total popu- 
lation of about 250 inhabitants. The farmers have 
to drive their flocks of sheep miles over the glaciers to 
bring them to the rare pasturages, scattered like oases 
over a wild, inhospitable land of sliding glaciers and 
drifting volcanic sands. 

The last landing, before we returned to Reykjavik, 





Blaps mucronata Latr. d 


coffee boiling hot. Another case was that of an old 
dergyman whose gastric tumour was complicated by 


hepatie metastasis. 
The district of Hornafjórdur is divided into five 


parishes: M vrar (the northern parish), Sudursveit 
(the southern), Nesjar (the Peninsula), Lón (the 
lagoon) and Orefi (the Desert). ,Dr. Erlendsson 
had never seen cancer cases in Orefi, and it is 
noteworthy in this connection that neither rats, nor 
mice, nor cockroaches have ever been seen in this 


was Eyrarbakki, a port, or rather anchorage, on the 
south coast, bad but necessary, in the waters of 
which we saw some seals. Here I called on 
Dr. Peturson, the district medical officer whom I 
had met two years before at the time of King 
Christian’s visit to his island kingdom. Dr. Peturson 
had practised there ten years, and he told me 
that since 1915 he had seen twenty-one cases of 
cancer distributed as follows: stomach, thirteen ; 
cesophagus, one; tongue, one: larynx, one; maxilla, 
one; liver, one; colon, one; breast, one; urinary 
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bladder, one. The district has a fishing population of 
8,540 inhabitants. 

With Professor Hannesson and Dr. Peturson 
I visited two bakeries, one of which was forty years 
old and had a large brick-built oven. It was managed 
by a Danish baker who had lived in Eyrarbakki 
since 1909. This man told us that occasionally he 
found meal-worms in meal imported from Britain 
and America, but that he had never seen either the 
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been found elsewhere on the island. Probably the 
museum specimens had been imported from abroad 
with merchandise. The insect which seems to take 
their place in Iceland is a coal-black beetle of which 
there were a few, as yet undetermined, specimens in 
the museum. It is very common throughout the 
country and is popularly known everywhere by the 
name of " járnsmidur," the “ blacksmith.” I have 
collected specimens myself at Húsavik, Thingvellir, 





Blaps gages L. g 


cockroaches or the crickets, which are such frequent 
sub-tenants of Danish bakehouses. 

On my return to Reykjavik I made inquiries 
concerning the presence of Blattidæ and Tenebrionide 
in Iceland. Dr. Bjarni Semundsson, Director of the 
Natural History Museum, showed me specimens of 
Blaps mucronata and of Blaps gages found at or near 
Reykjavik, but he could not tell me whether they had 


/Egisida and Eyrarbakki. Mr. Blair believes it to be 
a species of Pristonychus, probably P. terricola. It 
had not been recorded previously from Iceland. 

At the Reykjavik museum there was a specimen 
of the American cockroach (Periplaneta americana) 
which had been found in 1915 in a barrel of apples as 
well as some specimens of Blatta orientalis found in a 
Reykjavik storehouse. There were specimens also 
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of Blattella germanica, which is scattered widely 
throughout the island, though apparently restricted 
to certain localities. The specimens in the museum 
collection came from two very different places: from 
Reykjavik and from Thingeyri in the Dyrafjórdur on 
the north-west coast of Iceland. Dr. Sæmundsson 
himself had collected B. germanica at Reykjavik in 
1922 from a lowly hostel called the " Sudurpoll," 
or " South Pole," which harboured also numerous 
bed-bugs. He had found them again on the good ship 
Ceres, & Danish boat in which he travelled from 
Akureyri and, on reaching home some were discovered 
in his luggage. 

With Professor Bjórnson I visited several private 
dwellings, eating-houses and stores in Reykjavik 
where cockroaches were said to have been found and 
I succeeded in collecting them in plenty from a well- 
furnished flat, inhabited by a charming newly-wedded 





Blattella germanica (L.) 9 


couple, from a bakery, a pastry-cook's, a first-class 
restaurant and a barber’s shop. They were all 
specimens of B. germanica. Whilst hunting in the 
last-named place the director of the Reykjavik lunatic 
asylum came in and, seeing me bottling cockroaches, 
invited me to visit his establishment. Professor 
Biórnson was highly amused, but the alienist 
explained that he was offering me big game, because 
the asylum was infested by larger and darker cock- 
Men the ships I visited in the port of Reykjavik, 
xi those in which I travelled, I found B. germanica 

ch at home, so I have no doubt that, as in 
ed an f rats cockroaches must have been im- 
sad nte Iceland by means of sea-commerce since 


arly days. 
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The chief veterinary surgeon at Reykjavik told me 
that on several occasions he had observed cancer 
of the penis and sheath in ponies and malignant 
tumours of liver and ovaries in cattle. Frequently he 
had found worms in the intestines of sheep, cows 
and ponies, but he had not looked for, or seen 
Gongylonema. He had not preserved his material 
and the museum did not contain any parasitological 
collection. 

The physicians told me that in man the pinworm 
(Oxyuris vermicularis) was very common, but that 
the eelworm (Ascaris lumbricoides) and the whipworm 
(Trichuris trichiura) were practically unknown. 
Already, in 1874, Finsen had pointed out the great 
frequency of the pinworm and the rarity of the eel- 
worm. 

Iceland has long been known as the classic land of 
hydatid disease, but nowadays echinococcosis has 
diminished in frequency as strikingly as yellow fever 
&t Panama, folowing the application of preventive 
measures judiciously based on true and precise 
etiological knowledge. Fifty years ago, when echino- 
coccosis was believed to be a hereditary disease 
(Skaptason), the proportion of Icelanders affected 
was about 1 in 40, to-day it is below 1 in 2,000, and 
varies from one district to another in accordance 
with the stringency used in the application of pre- 
ventive measures (destruction of infested viscera, 
systematic treatment of dogs). 

Another disease which has diminished greatly in 
Iceland, as in other European countries, is leprosy. 
Some cases do still crop up from time to time, espe- 
cially on the eastern and northern coasts, but they 
are very few. 

Syphilis is of particular importance in view of the 
stiology of cancer, because, apart from the error of 
believing cancer to be a modification or degeneration 
of the venereal disease, the syphilitic lesions are 
looked upon by some as “ pre-cancerous " conditions. 
Now, in Iceland, although cases of syphilis have been 
observed not only in foreigners, but also in Icelanders 
at some of the principal ports such as Reykjavik, 
Akureyri, Siglufjórdur, Seydisfjórdur and Eyrarbakki, 
the country may be said to be still free from this 
loathsome disease. Professor Hannesson's statistics 
prove it. At Hornafjórdur, Dr. Erlendsson told me 
that he had never seen syphilis in his district, except- 
ing once only in a foreign seaman. Dr. Sigurdsson 
assured me that in the district of Reykdæla he had 
never seen either syphilis, gonorrhcea, or chancre. 

I regret that time will not allow me to mention all 
the observations made in Iceland anent cancer, 
because they overturn many theories which may seem 
plausible enough in the places in which they originated, 
but appear absurd elsewhere. For instance, the 
eating of pork frequently has been adduced as a cause 
of cancer; certainly in France the hog's flesh forms 
the basis of the animal food of the great majority of 
the rural population, but in Iceland there are few, if 
any, pigs at all and the Icelanders (save very few in 
Reykjavik) do not eat pork either fresh or salted. It 
is true that swine were imported into Iceland in 890 
by Helgi "the lean" and that we find them often 
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mentioned in the old sagas, for the most part wild 
and wandering in droves, others, a ring through the 
snout, tended by slaves, but, though pork was 
esteemed and sucking-pig relished, pigs were dwindling 
in the fourteenth century and gone in the fifteenth. 
In 1910 a few swine were imported again into Iceland 
for the purpose of breeding them, but the experiment 
seems to have failed. Possibly there may be a few 
domestic swine in Iceland, but I never saw any. 

The absence or rarity of the hog in Iceland might 
well explain the absence or rarity of certain parasitic 
diseases such as the cysticercosis of porcine origin 
and trichinosis. Maybe it might explain also the 
absence or great rarity of T'richuris and Ascaris 
among the Icelanders. The absence or quasi-absence 
of these two round worms in a country devoid of 
swine and their frequency in other northern countries 
(Finland, Greenland), where hogs are raised, would 
tend to confirm a doubt long entertained that Ascaris 
suum and Trichuris crenata of the hog might not 
differ specifically from A. lumbricoides and T. trichiura 
of man, but represent merely varieties, or rather host 
races—human and porcine—interchangeable. 

Similarly, one might demolish other alimentary 
theories such as those which ascribe cancer to the 
eating of tomatoes, water-cress or white bread. The 
food of the Icelander consists of milk, eggs, fish, 
meat, rye-bread and one or two vegetables. The milk 
is taken cold or in the form of “skyr,” a soft white 
cheese of attractive texture and flavour, made from 
fresh milk curdled by souxing and rennet, and served 
with cream and sugar. The fish is eaten boiled and 
served with melted butter. It may be cod, ling, hake, 
haddock, pollock, herring, mackerel, plaice,skate, lump- 
sucker, cat-fish, shark, turbot, halibut, trout or salmon ; 
fish dried into biscuit-like crispness (hardfiskur) or 
salted (saltfiskur), cured herring and smoked salmon 
or trout. The meats are usually mutton, either fresh 
(September, October) or salted and smoked, sometimes 
beef or seal, rarely horse-flesh, often feathered game 
such as swan, duck, ptarmigan, puffin, plover and 
curlew. Of vegetables they have few : potatoes, turnips, 
sorrel, angelica, rhubarb and sweet laminaria ; of fruit : 
red-currant, wild strawberry, bilberry and crowberry. 
Their bread is usually unleavened and made either 
entirely of rye or of a mixture of rye and wheat, but 
of wheat flour they make excellent cakes and the best 
of pancakes served hot or cold with currant, straw- 
berry or prune- preserve between their folds, with sugar 
sprinkled over. They use imported cereals such as 
rice and oats as well as lentils, currants and spice; 
they are, with the French, the best coffee-brewers in 
the world. Yet they have not the scarlet tomato, 
neither have they watercress. 

Let us not forget that hardly half a century ago, 
echinococcosis was believed to be a food disease. To 
Thorstensen, chief medical officer of Iceland, it was 
the excessive use of cold meat which caused the 
disease, to another Icelandic physician, mentioned by 
Schleisner, it was the unleavened bread, to others 
again the paucity of vegetable food. If to-day we 
knew not the actual cause of hydatid disease, I have 
no doubt it would be put down either to lack or to 
excess of vitamines. 
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Let us turn to Italy. 

In the first place I must mention briefly a few facts 
gleaned the summer before last when first 1 began my 
cancer researches in the fertile alluvial plains of 
Romagna, on the Adriatic coast, between Ravenna 
and Rimini. These observations, already published 
in the Proceedings of the Royal Society of Medicine, 
and, more fully, in the Journal of Tropical Medicine, 
have had not only the honour of a translation 
by Dr. Nègre of this Institute, but confirmation 
also from the results of similar researches which he 
has carried out recently in France. 

I pointed out that the topographical distribution of 
cancer in Romagna presented striking inequalities well 
known to the local physicians. 

Already, in an unpublished work, kindly placed at 
my disposal, Professor Testi and Dr. Galli, of Faenza, 
had described the irregular distribution of the disease 
in the town and territory of Faenza. 

Professor Ortali, chief surgeon in the Ravenna 
hospital, informed me that at Mezzano, a village of 
about 1,500 inhabitants, he had found cancer cases in 
almost every family. 

At Castiglione di Cervia, a locality long immune, 
he had seen four cases which had occurred sud- 
denly in different families all at about the same 
time. 

Dr. Chiadini, of Forli, stated that while cancer fre- 


- quently occurred in the parishes of Romiti, Villa- 


grappa, Villanova and Castiglione of Forli, it was 
unknown in the parish of San Varano, or, at any 
rate, during the last fifteen years not one case had 
been seen or heard of there. 

Similar inequalities in the topographical incidence 
of cancer have been noticed throughout the world 
and have been reported frequently, yet they have not 
received the attention they deserve. To my mind, 
they strongly support the parasitic theory and, if 
properly investigated by competent men, should lead 
inevitably to the elucidation of the etiology of 
cancer. 

I gave examples also of the “ cancer-house”’ so 
persistently ignored, yet repeatedly cited. I described 
two such houses shown to me by the local health 
officers. One was at Cotignola, a small town of about 
7,000 inhabitants, on the River Senio. It was 
situated in Via Farini and bore the number 44. Five 
cases of cancer had occurred in this house in different 
families which had inhabited it within a short period. 
I examined the house very carefully; it was old and 
somewhat dilapidated, but well built, spacious, amply 
ventilated and clean. Having discovered evidence of 
the presence of cockroaches in two of the rooms on 
the ground floor, I asked permission to inspect the 
adjoining building. This granted, I found that the 
two rooms mentioned backed an old bakery oven. 
On inquiry, the proprietress of the bakery declared 
her oven-room so badly infested by cockroaches that, 
notwithstanding repeated endeavours at eradication, 
she had not been able to make the least impression 
on the swarming insects. Rats were seen frequently 
in the courtyard and mice in the bakery. 

The second example was that of Predappio, a hill 
village of about 3,000 inhabitants, placed on the road 
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which, following the upper course of the River Rabbi, 
leads from Forli into Tuscany. Here,in Via Mulino, 
I saw two contiguous houses where five cases of cancer 
had occurred. One belonged to the family Capacci, 
the other adjoined a mill and was inhabited by the 
miller Francesco Zoli. In the former two cases of 
cancer had occurred, one of the breast, the other of 
the stomach, while in the latter the miller had lost 
father, mother and grandfather from cancer of the 
stomach. This house was full of sacks of grain 
and flour. Both buildings were infested by mice, 
rats, cockroaches and other household pests attracted 
by meal. 

Another observation of importance relates to the 
organ or part of the body affected. In Romagna, 
cancer was a disease essentially of the upper part of 
the alimentary tract (esophagus, stomach, pharynx, 
buccal cavity, tongue) and more especially of the 
cardiac portion of the stomach. This fact, revealed 
by the figures of site incidence, kindly supplied 
by the health officers and by the directors of the 
hospitals of Ravenna, Bologna, Faenza and Forli, was 
confirmed by my own observations and by the 
experience of Dr. Utili, radiographer to the Faenza 
hospital, who particularly insisted on the location of 
cancer at either the cardiac orifice or lesser curvature, 
and produced convincing radiographs in proof of his 
contention. 

The inspection of farmhouses and dwellings in 
which cases of cancer had occurred revealed in- 
variably infestation by the common cockroach 
(Blatta orientalis). These insects, as a rule were 
found in the meal-ark, an indispensable article of 
furniture present in all farmhouses. Besides cock- 
roaches, I found in the meal-flour Meal-beetles 
(Tenebrio molitor and T. obscurus), Meal-moths 
(Asopia farinalis) and Meal-mites (Aleurobius faring 
and T'yrogliphus longior) In the stables adjoining 
the living rooms of farmhouses, beneath the alfalfa 
fodder-heaps; always I found Cellar-beetles (Blaps 
gages and B. gibba) as well as wood-lice (Porcellio), 
whilst mice, field-mice and rats everywhere abounded. 

The observations made in Italy in 1923, proved :— 
(1) The striking inequality of the geographical and 
and topographical distribution of cancer. 

(2) The extraordinary frequency of the disease in 
the upper portion of the alimentary tract, especially 
the cesophagus and the cardiac end of ‘the stomach. 

(3) The constant presence of rats, mice, cock- 
roaches, cellar-beetles and meal-worms in houses 
presenting one or more cancer cases. 

These facts led me to wonder whether a possible 
infestation with Gongylonema might not explain 
at least some of the cancer cases met with in 
Romagna. Professor Fibiger's researches and ex- 
periments on the part played by a Gongylonema 
in bringing about gastric carcinoma in rats are well 
known. But my Italian researches lasted less than 
three weeks and: when the Gongylonema idea began to 
take shape in my mind I was back in England, so I 
turned to literature and found that in 1916 an 
immature form of Gongylonema had been found in & 
man by Professor Henry Ward, of Urbana (Illinois). 


Further, I found that as many as four cases of 
Gongylonema infection in man had been recorded 
from the United States of America by Ward, Stiles 
and Ransom. All these were cases of immature 
forms found in the region of the lips. But there 
were no like records from the old world. Checked, 
I hunted up all references to undetermined or 
wrongly placed nematodes found in the lip and upper 
portion of the alimentary tract of man. This brought 
me Pane's Filaria labialis. 

Professor Carlo Pane, of Naples, as long ago as 1864 
had described under this name a nematode, found 
beneath the epithelial covering of the upper lip in a 
Neapolitan medical student. His description showed 
at once that the worm could not be a filaria because 
its vulva opened at the posterior instead of the 





Tenebrio obscurus Fab. 
The dark Meal-Beetle, 


anterior extremity. Pane’s description was insuffi- 
cient to lead to identification, but happily, his 
paper was illustrated by an accurate: picture of the 
worm drawn by the eminent Italian naturalist Paolo 
Panceri. The drawing is that of a gongylonema 
without doubt. Thus was established in Italy also, 
after a lapse of sixty years, the presence of Gonylo- 
nema in man. Professor Ward, on receipt of my paper, 
at once kindly wrote: "I was intensely interested 
in your explanation of the case of Pane. You have 
offered the most likely solution of his problematic 
Filaria labialis. The drawings by Panceri, which I 
had not seen, leave very little doubt in my mind that 
your interpretation is correct." But, no doubt the 
Saint Thomases of our day might quibble about the 
inadequacy of a drawing as scientific evidence; 
therefore, I decided to go back to Italy to look for 
Gongylonema in man, or at least in the domestic 
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From the original drawing by Paolo Panceri, 1864. 





animals living in close touch with him. This I did a 
few weeks ago with Dr. Baylis who will tell you how 
we found Gongylonema, and abundantly,in the sheep, 
goats, oxen and swine of the Trentino and Romagna. 

My recent epidemiological researches in Italy were 
carried out chiefly in the Trentino where I found 
strong support and valuable help in my friend, Dr. 
Antonio Ciurcentlar, recently chief medical officer of the 
Province ; who accompanied me in all my excursions, 
save one to the district of Bolzano, where I went with 
Dr. Weiss, the present chief medical officer of the 
Trentino. 

Of course I can mention only a few of the observ- 
ations and these very briefly. 

Whilst at Rovereto, on October 8, we met 
Dr. Mezzena who for twenty-five years had been 
district medical officer of Cavalese, a district compris- 
ing the two charming valleys of Fiemme and Fassa. 
Dr. Mezzena told us he had noticed tbat cancer was 
far more prevalent in the villages placed along the 
middle portion of the Fiemme valley. Indeed, with 
regard to frequency of incidence, the disease described 
a curve which, beginning to rise about Drina, Carano 
and Varena, reached a maximum between Cavalese 
and Predazzo, to decline rapidly at about the 
junction of the Fiemme valley with that of Fassa. 
The disease was practically unknown then in the Fassa 
valley beyond Mena and Vigo. He could not say 
whether these conditions still prevailed now because 
he had left the district of Cavalese fifteen years ago. 

Six days later, we went to Cavalese and there were 
met by the district medical officer, Dr. Luigi Cosco 
Mazzuca, a bright, intelligent, well read Calabrian. 
He told us that, as stated by Dr. Mezzena, cancer was 
stlll very common in the Fiemme valley. Never 
elsewhere had he seen so many cases. The disease 
now seemed to be especially rife at Castello, Molina, 
Carano, Daiano, Varena, Cavalese, it continued with 
like frequency along. Tesero, Ziano, Panchia and 
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Predazzo, thence becoming less marked, but, contrary 
to Dr. Mezzena's earlier observations; cancer had now 
[-] 
19 
m 





came to this district, not only was he greatly impressed 
by the number of cases, but was surprised to find 
so little cancer of the lip in a cancer-region where men 
were inveterate pipe smokers. With regard to site- 
incidence, cancer here was pre-eminently a disease of 
the stomach and more especially of the cardiac portion. 
In one single day he had been able to diagnose no less 





appeared also in the Fassa valley where it seemed to be 
extending and increasing. . When Dr. Mazzuca first 
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Cancer Mortality in the Communes of the Valleys of Fassa and Fiemme (Province of Trento) Italy. 





1885-1894. 1895-1904. 






1905-1914. 1915-1924. 


Maps kindly prepared by Engineer Tullio Ciurcentaler on statistical data collected by 
Dr. Antonio Ciurcentaler, Trento, Italy. 
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CANCER MORTALITY In THE COMMUNES OF THE VALLEYS OF FASSA AND FIEMME (TRENTINO), 1885-1924. 


VALLEY OF Fassa. 


Communes 


874 Canazei 
448 Mazzin 
531 fasse 
450 Perra 
770 Pozza 
727 Vigo 
361 Soraga 
Total 
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It showed that cancer is distributed very unequally, 
that it may spread to places hitherto immune, and 
that its frequency may increase or diminish in the 
course of years. A glance at the charts and maps 
representing the distribution and relative prevalence 
of cancer in the Communes of the valleys of Fiemme 
and Fassa during the four decennial periods 1885- 
1894, 1895-1904, 1905-1914 and 1915-1924 shows 
most clearly that in all its epidemiological features 
—distribution, prevalence, yearly fluctuations, &c.— 
cancer is strikingly like other infective diseases. _ 

In my London paper, I pointed out that Professors 
Foa and Testi, in Italy, had noticed that notwith- 
standing its progressive increase, cancer exhibits in 


VALLEY OF FIEMME. 


Communes 





210 Forno 
3,488 Predazzo 
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2,500 Tesero 


630 Panchia 
721 Varena 
502 Daiano 
829 Carano 
Total 


1891 Moena 
1,243 Ziano 





3,965 Cavalese 
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its incidence notable fluctuations from year to year. 
The chart on p. 51 shows a remarkable alternation 
in the incidence of cancer in the two neighbouring 
villages of Pozza and Vigo. These two villages are 
hardly a mile apart and have an almost equal number 
of inhabitants. Similar alternations in neighbouring 
villages have been repeatedly noticed in the case of 
typhoid fever, diphtheria and pneumonia. 

There are other epidemiological facts to which I 
should like to draw your attention, such as seasonal 
incidence for instance, but, so far, my information is 
not definite enough. Drs. Samuel and W. Soltau 
Fenwick in their book on “ Cancer and other Tumours 
of the Stomach,” London, 1902, say “ we are strongly 


LFeb. 2, 1926 








54 THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


of opinion that carcinoma obeys certain laws of 
epidemiology, like enteric fever, acute rheumatism and 
other infective diseases, and is, consequently, more rife 
at certain seasons than others." They point out that 
the usual duration of gastric cancer varies from nine 
to twelve months, that in 60 per cent. of cases it 
commences between September and February, and 
that in over 60 per cent of cases death takes place 
between June and November. Long before, both 
Virchow and d'Espine had noticed that persons 
affected with malignant disease die more frequently in 
the summer than in the winter. 

As regards the site incidence of cancer, in the 
valleys of Fassa and Fiemme we find everywhere a 
great prevalence of gastric and cesophageal cases. 
Mammary cancer is rare. In certain communes, 
such as Tesero, Ziano, Predazzo, cancer of the uterus 
is somewhat common; in others, such as Daiano, 
Panchia, Forno, Campitello, it has never occurred 
during the forty years under consideration. 

The thickly wooded valley of Fiemme, prosperous 
on account of its timber wealth, is inhabited by a 
strong, healthy, sober, hard-working population. The 
Fassa valley, more alpine in nature, has poorer, less 
stable inhabitants. The food of these people differs 
greatly from that of the Icelanders. Here milk, 
butter and cheese also abound, because cattle and 
goats are kept in large numbers, but fish and meat 
enter far less into the ordinary diet, whilst vegetables 
and fruit, so scarce in Iceland, here form the bulk of 
the food. The most common are cabbage and 
sauerkraut, tomatoes, eggplant, vegetable-marrow, 
pumpkin, onions, carrots, peas, beans, cauliflower, 
spinach, lettuce, endive, celery, mushrooms, apples, 
pears, plums, cherries, figs, grapes, mulberries, peaches, 
muskmelons, walnuts, filberts, chestnuts. Cereals 
largely compose the daily ration, especially rice, 
macaroni and Indian corn, of which they make a mush 
well known under the name of polenta. On account 
of their great daily use of polenta, the people of this 
part of Italy have been nicknamed “ polenta-eaters,’’ 
but Dr. Probizer, of Rovereto, proudly reminded me 
that the “ polenta-eaters" had tunnelled the Alps. 
Rye bread is practically unknown, whilst white 
leavened bread is in universal use. Pork is often 
eaten, especially in sausage form, and wine is the 
common table drink. Dr. Hepperger chief surgeon in 
the hospital of Bolzano looked upon wine as the 
principal cause of cancer and said the disease seemed to 
be more prevalent in the wine-producing districts. 

At Cembra, a cluster of white houses amid chestnut 
groves, we met Dr. Arturo Vielmeti, district medical 
officer, who had practised in the valley for about 
fifteen years. He told us that cancer is exceedingly 
prevalent there. Nine out of ten were gastric cases 


and the growth was located most frequently in the ` 


cardiac portion. Cancer of womb or breast was very 
rare. He remembered only one mammary case which 
was operated, but soon afterwards the patient had 
died from spinal metastasis, which had caused painful 
paraplegia. Seven months before, a miller had 
succumbed to gastric carcinoma and, in the previous 
year, at Valda, Dr. Vielmeti had attended two cases 
in the same house, both of whom had died of gastric 





carcinoma with metastases, one in liver, the other in 
pleura. He told us we should find at Grumes a small 
inn where cockroaches were so numerous that often, 
in broad daylight, he had seen them saucily scamper 
over the table on which he was writing his 
prescriptions. The husband of the proprietress had 
died, not long ago, of gastric carcinoma at the age of 
thirty-eight. 

Passing through Grumes, we stopped at the 
" Nuova Italia ” inn where the small greyish-yellow 
cockroaches (Blattella germanica) abounded. They 
swarmed around the cooking stove whereon seethed a 
savoury and appetizing stew. 

At Pergine, Dr. Quirino Morelli, who had practised 
for over twenty-eight years in the district, told us 
that he had seen cases more or less in every part, 
chiefly in the Fersina Valley and more especially at 
Sant 'Orsola and Fierozzo, less at Palù and none at 


- 
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Frassilongo proper, but, curiously enough, several at 
Rovida which is a “frazione ” or tiny dependency of 
the village of Frassilongo. At Portolo of Canezza, he 
had known a man and wife who had died of cancer, 
both on the same day. The man, Giacomo Roner, 
had died at home of cancer of the stomach, whilst 
his wife, Monica, succumbed to cancer of the thyroid 
at the Levico hospital. Both had been ailing for 
about ten months. The wife had had a small nodular 
goitre for over thirty years. In her case the cancer- 
ous degeneration of the goitre had begun suddenly in 
April, 1924. She had complained of violent pains 
about the thyroid region and, more recently, of diffi- 
culty of deglutition and respiration. 

We drove to Portolo and visited the Roner’s house. 
It was well built and clean, the walls had been dis- 
tempered quite recently. The Roner family now 
consisted of three youths and five maidens. One of 
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the boys had been operated upon for appendicitis. 
The others seemed well and robust, save one of the 
girls who was somewhat anemic. They told us that 


at one time cockroaches (which they called Sbovi) 
infested the house, but that now they seldom saw any. 
They often found “ worms” (Tenebrio) in the meal- 
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chest. Whilst we were examining the kitchen, an 
afrighted mouse scuttled across the room. 

We visited the cellars which were full of barrels, 
containing the new wine and of great heaps of pota- 
toes. There were no cockroaches here, but beneath a 
great stack of dried leaves and rubbish, against the 
sable and pig-sty wall, on raking the damp soil, we 
found numerous cellar-beetles of two kinds (Blaps 





lethifera and B. mucronata) together with their larve ; 
the soft, fat, incurved maggots of a Cetonia also, as 
well as innumerable wood-lice (Oniscus, Arma- 
dillidium) which rolled themselves most obligingly 
into pills. They were once, may-be still are, deemed 
a " remedy " for cancer. 





Plan of S. Michele Appiano, showing distribution of 
cancer mortality during a period of fifty years. The 
majority of cancer deaths occurred along the Via 
Molini up to Bigeno, 


The case just m-ntioned of husband and wife dying 
of cancer both on the same day, is not the only one 
to my knowledge, but if death does not strike down 
wedded patients often at the same hour, the cases of 
simultaneous cancer in husband and wife, "cancer à 
deux" as it has been termed in France, are only too 
common: medical literature abounds in such. This 
fact often has been adduced as'a proof of contagion, 
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but erroneously, since many other facts prove, in the 
most unmistakable way, the non-contagiousness of 
cancer. The whole epidemiology of cancer, such as I 
know and interpret it, clearly shows that we have 
before us an endemic infectious disease transmitted 
by intermediary agents closely linked with the dwell- 
ing or with other local conditions. We see it attack 
husband and wife, parent and offspring, servants and 
domestic animals all living beneath the same roof. 
We see it strike, either several generations inhabiting 
the same house, or several families succeeding one 
another in the same dwelling. 

At Strigno, Dr. Lino Floriani, for the last twenty 
years district medical officer, told us that cancer was 
scarce in his district. He had seen epithelioma of 


the thyroid, but cancer was rare, whilst, on the other 
We were in a 


hand, goitre was very prevalent. 
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who told us that practising in the district of Rimini 
in Romagna, he had noticed that cancer was especially 
common amongst millers there, but the reason why 
he could not explain. The millers, necessarily, lived 
along streams. 

Dr. Guido Rippa, at Scurelle near Strigno, took us 
to see a case of carcinoma of the cardia in a miller 
69 years of age whose brother, working in the 
same mill, had died of cancer of the stomach at the 
age of 35. The patient examined by us had been 
ill for the last three months; he complained less 
of pain than of digestive troubles such as feeling of 
weight after meals. We visited the mill and found it 
exceptionally clean, but it had been entirely rebuilt 
after the war. Blatta orientalis, very common at 
one time, was seldom seen now, but meal-worms 
occurred in the flour. In the stables we found no 





Blatta orientalis Fol. 2 


goitrous region; in the schools no less than 50 per 
cent. of the girls and 40 to 45 per cent. of the boys 
were goitrous. He had seen goitre in animals and 
had even removed it from dogs by operation. He 
remembered a woman, aged 63, who had died of 
carcinoma of the stomach in 1920 after about one 
year's illness ; she had lived in a miller's house where, 
besides the mill, there was a bakery. Not long after 
her death, the husband began to complain of gastric 
disorders and subsequently developed a malignant 
growth which seemed to involve the greater part 
of his stomach. 

At Levico we had a talk with Dr. Luigi Depretis, 


Blaps, but the mill-people knew them well and 
assured us that they occurred plentifully in summer. 

Leaving the mill, we went opposite to see the house 
of a woman, aged 50, who had died recently of 
cancer of the pylorus. In this case there had been 
no premonitory signs. Indeed, until two days before 
death, the patient had felt no need of going to a 
doctor, then suddenly hematemesis occurred and 
I was told that she had vomited no less than six pints 
of pure blood. 

At San Michele d'Appiano, near Bolzano, where we 
motored with Dr. Zieglauer, district medical officer of 
Bolzano, Dr. Weirorther told us that the great majority 
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of cancer cases seen by him in San Michele, had 
occurred in houses situated along the Mühlbach, or 
Mill-torrent, a stream once open, which now has 
been canalized and covered. Six to ten years back 
all these houses had furnished cases of cancer of the 
alimentary tract, more especially the cesophagus and 
the stomach. Fifteen or more years ago there were 
several mills along the Mühlbach, now only one 
remained. We walked up Via Mulino to a cluster 
of houses at a place on the mountain side called 
Piganó (Bigenó by the Germans) where several cases 
had occurred of late. Dr. Weirorther remembered at 
least six in this locality. The mill still standing was 
a very small one and little meal was kept there. The 


mille, his wife and child were the only occupants, 


of a village—I begged Dr. Ciurcentaler to visit San 
Michele d'Appiano in order to verify Dr. Weirorther's 
assertions and our own observations, also to 
obtain definite official confirmation thereof. This 
very morning Professor Calmette has handed me 
Dr. Ciurcentaler's answer addressed to me here. In 
it he informs me that San Michele d'Appiano 
has a population of 1,957 inhabitants; that during 
the last forty years thirty-four deaths from cancer 
have been registered, that twenty-six of these occurred 
in the Via Mulino and at Bigenó along the Mühlbach. 
Bigenó has 235 inhabitants from among which eight 
deaths from cancer were registered, that is to say, 
nearly one quarter of the total number of the cancer 
deaths. Of all mentioned cases eighteen occurred in 





Blatta orientalis nymph. 


they looked pale and sickly, but there was no history 
X cancer. The woman assured us that there were no 
cockroaches in the building and, indeed, we were 
unable to find any. 

Almost opposite the mill were two houses, both of 
which had furnished cancer cases. One of these was 
inhabited by a grocer whose shop, on the ground 
foor, contained oil, candles, sugar and sacks of rice, 
maize meal, wheat flour and other goods. The house 
was infested by mice and by two kinds of cock- 
roaches: Schwaben (Blatta orientalis) and Russen 
(Blattella germanica). Two cancer cases had occurred 
in this house. The house adjoining also had yielded 
one or two cases, but we were unable to examine it. 

Considering the great interest of this observation — 
cancer limited almost entirely to one single street 


men, sixteen in women. With regard to site- 
incidence eighteen were stomach, three «esophagus, 
one tongue, one intestine, one larynx, one thyroid, 
one breast, one uterus, five, organ not specified. 
Thus you see that the official data, most carefully 
collected by Dr. Ciurcentaler, fully confirm Dr. 
Weirorther's statements that most cases had occurred 
along the mill torrent. 

From San Michele we drove on to Caldaro, a 
district famous for its fruit crops, passing many an 
orchard ablaze with apples of deep red and tender 
green. I knew the loveliness of the apple blossom, 
but I had no idea that the fruiting branch could 
appeal so strongly to one’s sense of beauty. 

At Caldaro, whilst lunching at the " Moonshine 
Inn" we were joined by the local health ollicer, 
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Dr. Carl Konzert, who led us to the Via Goldglass to 
see a carpenter who had cancer of the cardia. The 
disease had started about three months before with 
pyrosis, soon followed by dysphagia and regurgitation 
of food. In the patient’s house we found the two 
kinds of cockroach (Blatta orientalis and Blattella 
germanica) which in this region are usually found 
zide by side though not fraternizing. 

On leaving the poor, starved, careworn carpenter, 
we went to inspect a house in “ frazione " Mezzavilla 
where, some years ago, Dr. Konzert had attended a 
grain-chandler, aged 32, who had cancer of the tonsils. 
In the adjoining house another man of 60 had died 
of cancer of the larynx and in a house opposite, a 
butcher had died likewise from precisely the same 
condition—cancer of the larynx. 

Frequently, in the course of my researches, I have 
had the opportunity of observing in neighbouring 
houses, or in a single house inhabited by different 
families, several cases of cancer, in all, or nearly all, 
of which the neoplasm occupied either the stomach, 
or the liver, or the breast, uterus, cesophagus, or 
maybe the larynx, as in the example just mentioned. 
Medical literature affords many such examples of 
homotypic transmission which have been brought 
forward in support of the hereditary theory of cancer. 
I wish to point out that they have another, a true 
and far more important, value—an epidemiological 
one. At first sight the homotypic transmission of 
cancer in successive generations of a same family 
might lead one to consider the theory of hereditary 
transmission plausible, but how can one apply this 
same theory to the exactly similar pathological con- 
ditions occurring at the same time in persons of 
different stock inhabiting the same house, or in total 
strangers occupying neighbouring houses ? 

It seems to me that the question of the hereditary 
transmission of cancer is exactly on a par with that 
of tuberculosis. Both diseases, according to circum- 
stances, may manifest themselves in grandparent and 
grandchild, or in uncle and nephew, often leaving the 
direct child or parent immune and we see both 
diseases appear in the descendants, either in the 
same or in different organs. In tuberculosis, cases 
of homotypic transmission in the same family have 
been looked upon, not only as evidence of hereditary 
transmission of the disease, but, further, as indicating 
the transmission of a particular susceptibility or pre- 
disposition of the organ affected (lung or kidney, as 
the case might be). But I believe, and laboratory 
experiments bear me out, that the selection of the 
organ bas little to do with the host, but is made by 
the parasite, because, thank God, it is not a greater 
predisposition to the disease, but a greater resistance 
against it, that we inherit. Disease in the parent 
tends to produce immunity in the child. It is cer- 
tainly the parasite which, accustomed to a certain 
organ, makes invariably for that same organ in its 
successive transmissions to new hosts. The whole 
science of parasitology teems with proof of this. To 
my mind, therefore, it is by infection that we must 
explain the very striking faet of the homotypic trans- 
mission of cancer to persons of different stock in- 


hahiting the same house or the immediate neighbour- 
hood of a cancer focus. 

The hereditary theory of cancer, like that of tuber- 
culosis or leprosy, is a dying theory which Miss Sly 
has endeavoured to resuscitate by means of data 
certainly exact and carefully collected, but ignoring 
important factors! For my part, I do not understand 
this strange tendency to invoke heredity at all costs, 
to explain the genesis of diseases the true cause of 
which has, hitherto, escaped us. We all remember 
that even echinococcosis, filarial elephantiasis and 
scabies were at one time seriously believed to be 
hereditary diseases! * 

Now, let me lay before you a remarkable observa- 
tion which I owe to the great interest Dr. Ciurcentaler 
has taken in my cancer researches. When I left the 
Trentino, this able, learned and experienced colleague 
promised that he would endeavour to continue and 
extend the work we had begun together in his province. 

On November 21 last, he wrote: "I have dis- 
covered in Villa Lagarina important epidemiological 
facts which confirm in every way your theory. 

‘Villa Lagarina has a population of 680 inhabitants, 
the majority well-to-do farmers. Charmingly situated 
on a gentle slope, near Mount Stivo, in the valley of 
the Adige, with its well-built houses, clean streets and 
pleasant squares, it has the appearance of a small 
pleasure town. Certainly, enchased in verdure, 
gleaming in the sunshine, it is a perfect gem. 

" Well, the local physician, Dr. Scrinzi, to whom I 
explained your views concerning cancer, recalling the 
past experience of over forty years during which he 
has practised in Villa Lagarina, pointed out that, 
strange to relate, of the whole village, one street 
alone —Via Damiano Chiesa — had been smitten 
almost exclusively ! 

"Availing myself of this surprising statement, at 
once I instituted the most careful inquiries and, in 
the first place, I personally examined the local death 
registers, jotting down all deaths due to cancer during 
the last fifty years. The data thus collected gave me 
the fullest official confirmation of Dr. Serinzi's 
statement. I can say that even during the ten years 
prior to the period of his practice, I could find hardly 
any cancer death occurring outside the street indicated 
by him. 

"Then I procured a plan of the village from the 
Government Map Offiee in Trento, had it enlarged 
four times the diameter and marked.with a cross 
each single case of death from cancer exactly where 
it had occurred. The list and map which I send you 
herewith tell their own tale. Finally, I visited and 
examined each. marked house, collecting all vermin 
(blattz, blaps, &c.), found in rooms as well as stables 
and sent the material to Dr. Baylis at the British 
Museum, as per your instructions. 

“Of the twenty-two cases marked on the plan, you 
will notice that no less than fifteen occurred in Via 
Damiano Chiesa and two in the adjoining Piazza 
a re ae E BC 7 


! Iu Journ..of Cancer Research, July, 1924, Sly states that in 
spite of constant efforts to rule out all vermin and parasites, 


there have been periods when the stock has shown both tape- 
worms and nematodes, 
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Italia, whilst the remaining five occurred not far off, 
three in Via Tre Novembre and two in Via Remo 
Galvagni. Thus, seventeen of the twenty-two cases 
occurred in fifteen families the members of which, 
together with those of other immune families, formed 
the population of Via Damiano Chiesa and Piazza 
Italia, numbering in all 121 persons. In the family B. 
there occurred three cases and in the family S. no less 
than five,all women. Two of the cancer deaths which 
oecurred in Via Damiano Chiesa were of persons who 
had come from abroad: one, a war refugee named 
Stofella, who came to Villa Lagarina in perfect health 
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the oldest that of a woman aged 81. The average 
age-incidence being 651." 

Inexamining the plan of Villa Lagarina just received 
from Dr. Ciurcentaler, you will notice that all the 
crosses marked in Via Damiano Chiesa, save one, 
are on the right side of the road, this singularity is 
no doubt due to the paucity of inhabitable buildings 
on the left side. However, I take the opportunity of 
drawing your attention to the fact that similar peculi- 
arities in the topographical distribution of cancer have 
been noticed already on several occasions. Thus, Dr. 
Mason has shown that in the district of Leamington, 









Plan of Villa Lagarina in the Valley of the Adige (Trentino), Italy, showing cancer mortality, during a period 
of fifty years, restricted almost exclusively to one street— the Via Damiano Chiesa, 


and remained so during the four subsequent years; 
the other, Pasquali, a native who had been abroad 
practically all his life, returning home in advanced 
age, when he soon contracted cancer and died. 

" Of the twenty-two cases twelve occurred in males, 
ten in females. With regard to site incidence, no less 
than seventeen, or over 77 per cent., were gastric carci- 
nomata, ten in males, seven in females. There were 

. besides two cases of oral cancer in men and two of the 
breast, with one of the uterus in women. The 
youngest case was that of woman 38 years of age, 


in England, cancer was quite common in houses 
situated in certain rows or upon one side of a row, 
while in other streets it was conspicuous by its 
absence. He stated that about 17 per cent. of these . 
cancer houses were placed at the end or at the 
corner of a street, were of old construction, and were 
built upon a porous subsoil. I have no doubt that 
from a careful study of these peculiarities of distribu- 
tion will emerge the data enabling us to grasp the 
wtiology of cancer. It is by such data of topo- 
graphical distribution that, in the spring of 1903, 
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without having been to Africa or having seen a 
specimen of the fly. I was able to incriminate the 
dusky tsetse-fly (Glossina palpalis) as the carrier of 
sleeping sickness, and maintain, against Manson him- 
self, that the Gambia fever trypanosome, discovered 
by Castellani in the cerebrospinal fluid of sleeping sick- 
ness cases, was the true cause of the disease. Mean- 
while, allow me to remind you that the peculiar limi- 
tation of cancer to certain restricted areas, to certain 
streets, to one single street, one side only of a street. 
or to a single house or apartment, are strikingly 
paralleled in the epidemiology of yellow fever, leprosy 
and plague. They seemed indeed mysterious at one 
time, those streets, those houses, those ground-floor 
rooms, where the dreaded “‘ Yellow Jack ” struck down 
his victims. They are thoroughly explained to-day by 
the peculiar distribution and habits of the silver-striped 
tiger-mosquito—the Aedes calopus—which inoculates 
the germs of yellow fever. 

The several observations which I have laid before 
you, show clearly, I believe, that cancer has a very 
unequal geographical and topographical distribution. 
Whilst excessively prevalent in certain localities, it is 
rare, or totally absent in others adjoining. Some- 
times, as I have just stated, it may strike a village 
only, or a single street or house. When it is limited 
to one village, we have the so-called " cancer village,” 
when restricted toa single house, the “ cancer house.” 
In the third edition of his book on “The Cancer 
Problem," Green mentions one of these fatal housés 
in his own district which " had ultimately to be pulled 
down owing to the great number of deaths from cancer 
which occurred in it." I myself have examined 
several cancer houses, villages and districts ; of others 
I have been told or I have read in literature. They 
are well established realities. 

Have not the pathologist and the “ food expert "too 
lightly brushed aside facts opposing their theories ? 
Hypotheses fail, not facts. No, the striking in- 
equalities in the distribution and prevalence of cancer, 
repeatedly observed in all parts of the world, cannot 
be put aside with scoffs or by juggling with 
figures; they are obviously due to peculiar local 
circumstances which we are beginning now to 
understand. 

" Let us hope," said the Director of the Imperial 
Cancer Research Fund in London not long ago, 
“let us hope that the dangers of 'cancer-houses ' 
will cease alike to alarm the public and divert the 
energies of investigators from fruitful lines of 
inquiry.". May I, in turn, venture to express the 
hope that investigators will cease to worry mice, for 
a time at least, and turn their energies instead to 
researches far more fruitful on real cancer in those 
places where it attacks man most severely ? 

No less striking than the great inequality in 
geographical and topographical distribution of cancer 
is the diversity of its repartition by organ or part of 
body in different countries and localities. Some of 
these differences are well known, such are the rarity 
of cancer of the female breast in Japan compared 
with its great frequency in England; the extra- 
ordinary frequency of penile cancer in certain parts of 
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Asia contrasting with its rarity in Ejurope and 
Ainerica; the great prevalence of primitive hepatic 
cancer in certain coast districts of Asia and its rarity 
in Europe; the commonness of cancer of the stomach 
in Europe, its rarity in Asia. 

Differences in site-incidence just as striking are 
found in the various animal species; such are the 
great frequeney of mammary cancer in she-cat and 
bitch, its extreme rarity in the cow; the very 
common occurrence of cutaneous epithelioma in the 
dog, its scarcity in stallion and bull; finally, the great 
rarity of cancer of the alimentary tract in animals as 
compared with its frequency in man. 

How explain by means of non-parasitic theories 
these striking dissemblances which cancer exhibits in 
its distribution in different countries and places; in 
its repartition in different organs and parts of the 
body? Can we explain them satisfactorily by food 
theories such as the use of mustard, salt, wine, cider, 
roast pork, white bread, water-cress or tomato? 
Shall we succeed better, do you think, with arsenic, 
phosphorus, tobacco, coal; tar, radium or the sun's 
rays? Some savants have suggested the erect 
attitude of man, incestuous intercourse between some 
of our body cells, embryonic remains, anarchic tissue- 
cells, endocrine disturbances, moral and physical 
sufferings, lack or excess of vitamines, arthritism, 
melancholia, heredity, civilization, constipation ; can 
any of these theories give us the all fulfilling answer 
we are seeking? Or must we turn to food preservatives, 
soot, paraffin, burns or blows? Can we reconcile any 
of these theories with the facts of distribution, site 
incidence and yearly fluctuation—in & word, with the 
natural history of the disease ? 

The results of my researches allow me to claim, 
without fear, that the name of Cancer must be 
written large on the tablets of parasitology. There- 
fore, I range myself by the side of Professor Borrel, a 
great and indefatigable cancer student, a member of 
this Institute, who turned us into the right path 
when he pointed out that the larval form of the thick- 
necked tapeworm of the cat could bring about the 
development of a sarcoma in the liver of rats. 

The Tania crassicollis or rather T. tenieformis 
was first mentioned and figured by the physician, 
naturalist and poet, Francesco Redi, in his famous 
work on “ Observations on living animals which are 
found within living animals,” published in 1684. 

Having found in the omentum of the Wau-wau, or 
Silvery Gibbon of Java (Hylobates leuciscus), the 
larval form of a new species of cestode presenting the 
features characteristic of T. tæniæformis, I considered 
it expedient to propose the creation of a new genus 
which might include my new species together with 
T. tæniæformis, T. laticollis and other tapeworms 
presenting a massive rostellum, the quasi-absence of 
neck and a strobilate larval form. For this new 
genus I adopted the name Zeditznia in honour of 
the great Italian naturalist, while for the new species 
I proposed the name of R. borreli in homage to 
Borrel for the new direction he had given to cancer 
research. 

A few years later, Professor Johannes Fibiger, of 
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Reditenia tenieformis as delineated by Francesco Redi in his famous ‘‘ Observations on living 
aninials which are found within living animals," Florence, 1684. 





Professer A. Borrel, Director of the Bacteriological Institute 
of Strasbourg. A great cancer student, 





Larval form of Reditenia tenieformis Batsch, 1186, 
usually spoken of as Cysticercus fasciolaris. 


, Here, then, are two malignant neoplasms, differing 
in nature and site-incidence, both developed in the rat 
and both brought about by the agency of helminthes 
belonging to two different classes. The rat contracts 
the hepatic sarcoma by eating food contaminated 
by the excrement of cats containing the eggs of 
Reditxnia tæniæformis and it acquires the gastric 
carcinoma by devouring cockroaches or other insects 
(Blaps, Tenebrio, Aphodius) harbouring the larve of 
Gongylonema. Two different kinds of tumour may 
be found in the same rat, as shown by Eiken. 
One can artificially reproduce at will these two 
neoplasms, feeding to rats aliments containing the 





Larval form of Reditenia borreli Sambon, 1924. 


Copenhagen, made known his remarkable researches 
on a carcinoma of the stomach of the rat produced 
by the agency of a roundworm—a Gongylonema. The 
larvee of this worm he found coiled up spirally, just 
` like trichinella larvae, among the striated muscles of 
the Kakerlak or American cockroach (Periplaneta 
americana) infesting a Danish sugar refinery and 
which had been imported with raw sugar from the 
Danish West Indies. 





Gongylonema neoplasticum, natural size. (After Fibiger.) 


relative parasites: the larve of the gongylonema, if 
one desires to obtain the gastric carcinoma; the ova 
of the tapeworm if one wishes to reproduce the. 
It is thus that Bullock and Curtis, 


hepatic sarcoma. 





American cockroach, Periplaneta americana (L). 
a dorsal aspect. b ventral aspect. 





Carcinoma in stomach of rat infested by, Gongylonema. 
(After Fibiger.) 





Transverse section of rat's esophagus showing Gongylonema in 
situ. (After Fibiger.) 


in New York, have been able to raise more than a 
thousand liver sarcomata in rats. Professor Brumpt, 
who has just returned from the United States of 
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America, has been kind enough to bring us here two 
preserved rats bearing hepatic sarcomata artificially 
obtained by experimental cysticercosis in the George 
Crocker Research Fund laboratory. Could anything 
be more convincing of the part which may be played 
by parasitism in the genesis of cancer? I am grateful 
to my friend Professor Brumpt for his kind thought 
ia showing us these two remarkable specimens. 

In my London paper, I pointed out that there were 
several forms of cancer in man, the organ-incidence 
and geographical distribution of which found an easy 
and natural interpretation in the parasitism of certain 
helminthes. I mentioned Schistosoma hematobium, 
long suspected of playing a part in the production of 
cancer of the urinary bladder in Egypt, and S. mansoni 





Larva of Gongylonema encysted in musculature of cockroach 
(After Fibiger.) 





Eggs of Gongylonema. (After Fibiger.) 


which likewise, in the same country, seems to be an 
important factor in the genesis of rectal carcinoma. 
I remarked that the spined ova of these parasites 
often were found in the neoplasms to which they 
gave rise, the terminal spined ova of S. hematobium 
in cancer of the bladder, those with a lateral spine, 
characteristic of S. mansoni, in rectal cancer. This 
latter species I established in 1907, separating it from 
Bilbarz's species with which it had been confounded 
and, basing myself again on epidemiological and ' 
parasitological facts, I stated, without fear of error, 
as is evident from my controversy on the subject with 
the late Professor Looss, that further researches 
would prove that the larval forms of the two blocd- 
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flukes in question would be found in the liver of 
fresh-water snails while for each species of schisto- 
soma would be found a specifically different inter- 
mediary host. Professor Leiper's researches in Egypt 
proved fully the exactness of these provisions which 
were not " prophecies " as some authors have called 
them, but the outcome simply of carefully collated 
epidemiological and parasitological data, open to all. 
I recalled that already in 1901 Askanazy had 
pointed out a tiny reddish, lanceolate fluke, the 
Opisthorchis felineus, as capable of inducing cancer of 
the liver in man. This trematode worm, discovered 
in 1884 by Rivolta in cat and dog in Italy, has been 





Opisthorchis felineus (Rivolta) 1885. 


found sinee in France, Hungary, Eastern Prussia, 
Holland, Sweden, Russia, Siberia and Japan, not 
only in cat and dog, but also in fox, glutton 
and man. Man and animal become infested by eating 
raw fish, because the cercaria of this trematode 
encysts in the musculature and skin of several 
species of cyprinoid fishes, such as the roach (Luciscus 


rutilus) and the ide (Idus/idus) which inhabit both. 


/ 


salt and fresh waters. 

Askanazy has described the lesions produced by 
this fluke: the congestion of the liver, the proliferation 
of the epithelium of the obstructed and dilated biliary 
canaliculi, the appearance of newly formed bile- 
capillaries, the proliferation of the connective tissue, 
the hypertrophy of the glands, the production of 


adenomatous and papillomatous formations as well as | 


the cirrhosis and cancerous degeneration clearly deter- 
mined by parasitic irritation. But, that which 
certainly demonstrates the cancer-producing agency 
of this tiny trematode is an epidemiological obser- 
vation which has all the distinctiveness of a purposely 
made laboratory experiment. 


It had been pointed out that cancer of the liver or 


gall-bladder was common among the fisherman of the 
Baltic shores and more especially among those of the 
Kurische Haff, a vast lagoon in East Prussia, between 
Königsberg and Memel. Dr. Rindfleisch's researches 
elicited the fact that the fishermen of this region were 
in the habit of eating raw fish during their fishing 
cruises, hence they were heavily infested by 
Opisthorchis felineus; their biliary ducts were 
crammed with hundreds and thousands of the tiny 
flukes. Possibly this same trematode will be found to 
be responsible for another small. focus of primary 
hepatic cancer near Kolozsvar in Hungary. 

Verdun and Bruyant in Tonquin found O. felineus 
in man, associated with the Chinese liver fluke 
(Clonorchis sinensis), a larger trematode also inhabiting 
the biliary ducts of man and certain fish-eating mam- 
mals such as the dog, cat, badger and marten. Clonor- 





chis sinensis, like Opistorchis felineus, has, for second 
intermediary hosts, certain fishes, such as Pseu- 


~- dorasbora parva, Leucogobio güntheri, Acheilognathus 


lanceolata and Carassius auratus or “ gold-fish," in the 
skin and flesh of which it lies in ambush. C. sinensis is 
widely spread among the coast-inhabitants of China, 
India, Indo-China and Japan and it is on account of 
this peculiar coastal distribution—an important 
epidemiological fact—that, already in 1908, Professor 
Ward was able to incriminate fish as the probable 
cause of infestation. 

These two flukes are joined in China and Japan by a 
third trematode, the Schistosoma japonicum, a blood- 
fluke which gives rise to a grave biliary cirrhosis, long 
known in Japan by the name of Katayama disease 
from the district of Katayama where it is very 
prevalent and best known. According to Professor 
Katsurada, this bilharziosis is very common in 
the central provinces (Bingo, Yamanashi, Hiroshima) 
of Japan and especially at Saga in the Island of 
Kyushu. Now, from a totally different source, I learn 
that, in this very island of Kyushu, primary cancer of 
the liver is three times more frequent than in the 
rest of Japan. Is not this striking? Does not the 
coincidence with preportionate frequency of liver- 
fluke and liver-cancer in the same areas indicate a 
probable relationship of cause and effect ? 

The three last trematodes mentioned produce, 


. everyone of them, biliary cirrhosis which, indeed, 


may be looked upon as a pre-cancerous condition," 
since obviously it favours the development of hepatic 
carcinoma. In Japan, in China, in India (especially 
Madras), the connection between cirrhosis and primary 
hepatic cancer is well known. 

I mentioned Trichinella spiralis, a small nematode 
encysted among the muscle-fibres, found by Hilton, in 
1832, in a man aged 70, who had died from 
cancer of the penis. Hilton took the parasites 
for tiny cysticerci, but, three years later, James Paget, 
then only a student at St. Bartholmew's hospital 
in London, found again the encysted trichinellas in 
the body of an Italian, recognising that they were 
small cylindrical worms coiled up spirally. Wormland, 
demonstrator of anatomy in the same hospital, 
believing them to be earthy deposits only, brought a 
fragment of affected muscle to Professor Owen who 
studied the organisation of the worm and gave it the 
name of Trichina spiralis. The generic name T'richina 
being already in use for an insect, Professor Railliet 
changed it into that of Trichinella. Since Hilton's 
case, trichinosis and cancer frequently have been 
found together while the trichinella has been eited as 
being able to induce cancer. Quite recently Dr. 
Brown of Blackpool informed me of a case of cancer 
of the tongue in which the neoplasm had developed 
around a small calcified worm, possibly a trichinella. 

I mentioned also Thelazia rhodesi, found in 1818 
by Rhodes (a veterinary of Plaisance), in the excre- 
tory ducts of the lachrymal glands and beneath the 
eyelids of cattle. This worm, to my mind, would 
explain very well a peculiar localization of cancer in 
bovines —the epithelioma of the lachrymal caruncle. 
Of a total of 2,514,000 bovines slaughtered at the 
Chicago abattoirs, Loeb and Jobson, limiting their 
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investigations to external cancers, found forty-nine 
cases, but it is worthy of notice in this connection 
that all these cancers were epitheliomas of the 
lachrymal caruncle ! 

Passing to Acarines, I recalled Borrel's numerous 
researches on cancer of the hair follicles and of the 
sebaceous and mammary glands, brought about by 
the parasitism of Demodez folliculorum and other 
ectodermic acarines. In nascent epitheliomas removed 
by biotomy Borrel always found Demodex in the 
follicles undergoing cancerous degeneration. He 
demonstrated them likewise in great numbers in the 
nipple in several carcinomata of the female breast. 





Case of elephantiasis in Hindu girl. Drawing by Mr. A. Terz 


from a photograph taken by Dr. Sambon in G T 
(British Guiana). y 1 eorge Town 


Having found Demoder very numerous in large 
comedones on the scrotum and penis of a syphilitic 
chimney sweep, I wondered whether Borrel's observa- 
tions might not give us the reason of the frequency of 
scrotal cancer in chimney-sweeps, seeing that, owing 
to constant dusting of their genital region with soot 
comedones are prone to form, while these accumu- 
lations of sebaceous matter are favourable breeding 
grounds for the small vermiform acarine. 





Finally, in order fully to explain the part played by 
helminthes in the production of cancer, I gave a sketch 
of our present knowledge of the causes which bring 
about elephantiasis. This disease, which is very 
common in certain tropical regions, was, not long ago, 
believed to be hereditary, contagious, due to malaria 
or produced by certain foods such as pork, stock- 
fish, wild duck or the bright orange-coloured fruit 
of the fragrant kaldera (Pandanus odoratissimus). 

I pointed oui that, with us, as in tropical countries, 
elephantiasis is always the result of repeated attacks 
of streptococcic lymphangitis in an cedematous region 
with lymphatic and vein dilatation caused by obstruc- 
tion of diverse origin (local tuberculosis, tertiary 
syphilis, helminthiasis) In northern countries, 
elephantiasis is a somewhat rare disease, but in 
certain warm countries it prevails endemically with 
varying frequency. This tropical form has received 
the name of filarial elephantiasis, because a filaria 
(Filarta bancrofti) discovered by Demarquay in 
1863, plays a part of the greatest import in its 
«etiology. The close relation of cause to effect which 
exists in, tropical countries between elephantiasis 
and filariasis is proved very clearly by: 

(1) The geographical and topographical distribution 
of elephantiasis exactly coincident with that of filarial 
endemicity. 

(2) The frequency of the disease everywhere pro- 
portionate to that of filarial infestation. 

(3) The concurrent presence of other filarial mani- 
festations such as varicose groin-glands, lymph 
scrotum, chylocele, chyluria and filarial abscess in 
patients suffering from elephantiasis. 

(4) The frequent onset of elephantiasis of the leg 
following the surgical removal of lymph scrotum. 

I recalled the part played by mosquitoes (several 
species of Culex, 4édes, Anopheles and Txeniorhynchus) 
in the transmission of filariasis, rôle demonstrated by 
Manson in 1877, but the final details of which were 
not worked out until 1900. I showed how the young 
filarie, leaving the massive wing-propelling thoracic 
muscles, actively migrate to the mouth parts of their 
intermediary insect host, pierce the delicate mem- 
branes at the base of the hypopharynx (Sambon), or 
between the two stretched out labelle at the extremity 
of the labium (Dutton), whilst blood is being imbibed, 
and drop on to the punctured part; how they creep 
over the skin, picking up surface bacteria and make 
their way through the epidermis, finally reaching the 
connective tissue and the lymphatic vessels of their 
definitive host. I mentioned how, not infrequently, 
numbers of them, coiled up in inextricable tangles, 
might obstruct lymphatic vessels and, acting as por- 
ters of bacterial infection, introduce into the lymph 
stream micro-organisms which finally kill them-—hence 
the reason why microfilarie seldom are found in the 
blood of elephantoid cases. 

There can beno deubtthatstreptococciclymphangitis 
is the real, essential cause of elephantiasis, whether 
nostras or tropical, but in warm countries, a filaria is 
the agent which almost invariably gives rise to it. 
Indeed, it is Filaria bancrofti which determines the 
variable frequency and unequal distribution of the 
disease, limited, in each country, to those localities or 
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“stations” that are the separate, overlapping, or co- 
incident habitats of the several mosquitoes which may 
foster it and transmit it. Prominent among these 


are: Culex fatigans in China, Aédes togoi in Japan, 
A. variegatus and C. fatigans in Fiji, Anopheles rossi 
in India, A. costalis in West Africa and Tzniorhynchus 
africanus throughout Tropical Africa. 

Similar to the róle of the filaria in elephantiasis is, 
Like the 


no doubt, that of gongylonema in cancer. 


cancer among human beings in certain regions such 
as the Romagna and the Trentino. Here the disease 
affects principally the upper portion of the alimentary 
tract and more especially the buccal cavity, the 
tongue, the cesophagus, the larynx and the cardia, 
and here again cockroaches, meal-beetles and cellar- 
beetles are an ever present vermin in the old houses in 
which such cancer cases occur. These observations so 
clearly designative of a relationship between worm 





filaria, so the gongylonema is not the direct essential 
cause of the disease it gives rise to, but it probably is, 
in certain localities, an etiological factor of consider- 
ableimportance. Like the filaria, so the gongylonema 
has its own particular intermediary hosts belonging 
to different insect genera such as Blatta, Blaps, 
Tenebrio, Aphodius, and Onthophagus. The gongy- 
lonema, known to be a cancer-producing agent in the 
tat, seems an equally likely factor id the incidence of 
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Larva of Filaria bancrofti in blood of man. 


and neoplasm, are strengthened by the fact that 
gongylonema is present and common in the majority 
of the domestic animals of these regions. Professor 
Fibiger’s researches and experiments have proved that 
gongylonema plays a definite part in the production 
of gastric carcinoma in rats.- Why should it be other- 
wise in man ? 

During the few weeks I could devote to cancer 
research in Italy, I was unable to demonstrate the 





Filaria bancrofti. 


Two specimens actively migrating through labium of Culez fatigans. 


(From 


ction prepared 


by Dr. G. C. Low.) 
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| presence of Gongylonema in man, because I had only 
two opportunities of seeing autopsies performed and 
that was at Bologna, by courtesy of Professor 
Franchini. But the presence of Gongylonema in man 
is certain. This Spiruroid has been found, not only 
recently, on several oceasions, in the United States of 
America (Arkansas, Florida, Georgia, Louisiana) but 
also in Italy by Professor Pane in 1864. Though 
fully aware that some parasitologists may consider my 
interpretation of Pane'e Filaria labialis as unsatis- 
factory, I not only hold that it is correct, but am 
convinced that the Gongylonema, though no doubt 
accidental, is no rare parasite of man in Italy. That 
it should have escaped medical observation is but a 
twice told tale; we see only that for which we look. 
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surgeon of the Trentino, Dr. Fiero Cavallo, a capable, 
learned and charming person who was keenly inter- 
ested in our researches, told me that Gongylonema 
had been found at Rome in oxen imported from 
Sardinia. Gongylonema is a: parasite of cattle as 
cosmopolitan in distribution as are its hosts and every- 
where more or less abundant.  Parasitologists have 
noted its presence in the five continents. Its favourite 
habitat is the cesophagus, but it may be found in the 
lip, the buccal cavity, the tongue, the larynx, the liver, 
the cardiac portion of the stomach in carnivores and 
omnivores and in the rumen of ruminants. Lingard 
saw it in the cesophagus and in the tunica intima of 
the posterior aorta in the Brahmin Bull of the plains 
of India. It is found as a rule, in sinuous galleries 


Gongylonema pulchrum (Molin, 1857). g 


One could cite the examples of Hymenolepis nana, 
Fasciolopsis buski, Agchylostoma duodenale, Lingua- 
tula serrata, Nocardia bovis and many others. No 
one saw the Treponema pallidum before Schaudinn 
pointed it out ; no one saw Trypanosoma gambiense in 
sleeping sickness until Castellani found it, yea, not 
even the members of the Portuguese Commission who 
had it in their slides, as they discovered afterwards. 
Stranger still is the fact that Gongylonema, so common 
in Italian sheep, oxen and hogs, should have escaped 
detection by the abattoir veterinarians. They had 
not seen it, they had not looked for it ; the cesophagus 
is inspected so seldom. But the chief veterinary 


within the epithelial layer of the esophageal mucosa. 

For obvious reasons, I have spoken at length of 
Gongylonema and of its intermediary hosts, but I 
should not like it to be inferred that I give exclusive 
importance to it for, in truth, it is only one of several 
animal parasites which may be concerned in the 
complex etiology of cancer. Indeed, I have mentioned 
others, such as Demodex folliculorum, Trichinella 
spiralis, Schistosoma hematobium, Clonorchis sinensis, 
Opisthorchis felineus, but there are many more, not 
only among the helminthes usually -recognized as 
natural parasites of man, but also among chance 
parasites’ parasites which normally develop in 
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animals, though at times they may accidently spend 
their life in man. Thus Metastrongylus apri, a 
parasite of the hog, was found in 1845 by Jortsits in 
the lungs of a child of six, at Kolozsvar (Transylvania). 
This parasite is capable of giving rise to neoplasms ; 
Vulpain found it associated with epithelial tumours 
in the lung of a pig seven months old, sacrificed for 
physiological studies. The large common fluke of 
sheep and cattle, Fasciola hepatica, also is found 
occasionally in man. Like Opisthorchis felineus,it may 
give rise to biliary adenomas. Less known is the 
Physaloptera, discovered by Turner in the small intes- 
tine of Transvaal negroes and] described by Leiper, 
in 1908, under the name of Physaloptera mordens. 
An Oriental species, called P. twmefaciens, produces, 
as shown by Professor Brumpt, large adeno- 
matous formations in the stomach of its normal 
host, the crab-eating macaque (Macacus cynomolgus), 
which has the habit, peculiar in a monkey, of feeding 
largely on crabs, insects and mollusks. Quite recently, 
a liver parasite of the rat, Hepaticola hepatica, has 
been found by Dive, Lafrenais and MacArthur in the 
liver of a British soldier aged twenty, in India. The 
liver was crammed with thecharacteristic lemon-shaped 
eggs bearing a plug at each pole. Dr. Baylis will tell 
you how we found this parasite in every rat we caught 
at the Bologna abattoir. 

One might go on almost indefinitely, but I must 
restrict my remarks to the so-called erratic worms, 
tbat is to say those worms that are found in parts 
of the body other than that in which they habitually 
abide. Thus the common liver fluke Fasciola hepatica 
may be found in the pancreas, in the lung, or in 
cutaneous nodules. Oxyuris vermicularis, a parasite 
of the cæcum and colon, may be found in the nasal 
fosse, buccal cavity, the oesophagus, the urinary 
bladder, the vulva, the vagina, the uterus and even the 
ovaries, or the abdominal cavity, free, deeply embedded 
orencysted. Ascaris lumbricoides, a parasite of the 
small intestine, may be found in the cwsophagus, the 
liver, the pancreas, the peritoneal cavity. 

But we should not confound erratic worms with 
young forms migrating through the body during their 
invasion. In a paper on “The part played by 
metazoan parasites in tropical pathology," an abstract 
of which was published in the JOURNAL OF TROPICAL 
. MEDICINE AND HYGIENE, June 15, 1908, I pointed 
out that our intestinal parasites did not slide down 
the gullet, as was believed then, but, piercing the skin 
orthe mucous membrane, reached their final habitats, 
travelling by way of the blood-vessels and lymphatics 
er through cellular-tissue routes. I gave- several 
examples, such as those of Ascaris lumbricoides, 
Agchylostoma duodenale, Syngamus trachealis, Heter- 
akis papillosa, based on observations and researches 
I was able to make at the prosectorium of the 
London Zoological Society. My views have been 
confirmed in each case. 

I am inclined to give some importance to erratic 
parasites, and more especially to Trichinella spiralis 
and Oryuris vermicularis. These worms may play 
one of two parts in the etiology of cancer, either as 
porters of bacterial infection, like Filaria bancrofti in 





the case of elephantiasis, or else as irritants like any 
foreign body. In either case their importance is 
obvious, because if they do play any part in the 
causation of cancer, and the facts adduced strongly 
suggest it, then we have in this knowledge a sure 
means for the eradication of cancer, in so far, at 
least, as it is brought about by the agency of parasitic 
worms. The majority of these worms have necessary 
intermediary hosts ‘insects, snails, fish) which it may 
be possible to control, or they ambush in food which 
may be rendered harmless by proper cooking. 

As our knowledge begins to close round the 
causation of cancer, many old theories, many wrongly 
interpreted observations become comprehensible. 
Thus, the eating of pork long has been incriminated 
as a cause of cancer; the flesh of the hog itself may 
be harmless, but in it often lurk some of the more 
fatal zoóparasites of man; hence the exceedingly wise 
Mosaic prohibition of its use as human food. Among 
these parasites, T'richinella spiralis is, without doubt, 
the most fearful, not only for the deadly epidemics of 
trichinosis to which it may give rise, but for the part 
it may play in the causation of cancer and more 
especially cancer of the breast. Mammary cancer 
often has been observed in association with trichin- 
osis; I need but mention the observations of Klopsch, 
Langenbeck, Babes. 

Uncooked vegetables, repeatedly incriminated, may 
well be responsible in like manner. Behla’s observa- 
tions at Luckau, in Germany, are well known. Sir 
John Bland-Sutton in his lectures on “ Cancer clini- 
cally considered ” (London, 1909), talking of uncooked 
vegetables in relation to the origin of cancer, says: 
" [Indeed I feel so strongly on this matter that for 
many years I have avoided eating all sorts of uncooked 
vegetables." It iscommon knowledge that the eggs of 
pinworms and eelworms may reach us through eating 
uncooked vegetables. 

Whatever be the róle of parasitic worms, the actual 
essential cause of cancer is some ubiquitous micro- 
organism, probably a filter-passer, as the researches of 
Rous and his fellow workers seem to indicate, but this 
parasite, apparently, is unable to thrive except in tissues 
of low or lowered resistance. We see it therefore 
affect embryonic residues, pigmentary moles, burn 
scare, goitrous thyroids, breast adenomas, the margin 
of gastric ulcers, the lesions of dysentery, syphilis and 
tuberculosis, as well as those caused by the irritation 
of foreign bodies or by the parasitism of helminths. 

Finally, apart from the parasitological observations 
and considerations submitted, I venture to believe 
that this rapid survey of cancer conditions in certain 
districts of Iceland and Italy proves the usefulness 
of intensive scientific research in limited areas of 
different countries where the disease is most prevalent 
and indicates the uselessness, even the misguiding 
effect, of statistics, such as are compiled in central 
official bureaux by mixing and blending data of very 
different import and value, gathered from innumerable 
localities and losing, in the confusion resultant, 
precious facts—dissolving, as it were, pearls in vinegar. 
But, inscrutable as the ancient Oracles, the Health 
Boards of our day will continue to scribble figures 
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as if it were possible to stay the phalanges of Death 
by the exorcism of numbers, or by some mystic word 
such as: 
ABRACADABRA 
ABRACADABR 
ABRACADAB 
ABRACADA 
ABRACAD 
ABRACA 
ABRAC 
ABRA 
ABR 
AB 
A 
l 
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The local mice had yielded a considerable percentage 
of cancerous growths, those from Mayence not one. 
Borrel looked for the condition which might explain 
this difference, and found that the local mice were 
infested with a “ filaria-like ” worm, which was absent 
from the Mayence mice. He gave me slides with 
shreds of mouse skin containing the worms, and I 
found that there were two kinds of nematode worms. 
One is an Oxyuris, the O. tetraptera, first described 
by Nitzsch, in 1821, under the name of Ascaris 
tetraptera. [This oxyurid is found in the large 
intestine of the house-mouse (Mus musculus), the long- 
tailed field-mouse (Apodemus sylvaticus), the common 
hamster (Cricetus frumentarius) and the jerboa 
(Jaculus jaculus and J. sagitta)]. The other is a new 
species, and, I believe, a new genus, though, prob- 
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Oryuris tetraptera (Nitzch, 1821). 


AFTER THE PARIS LECTURE. 


The day after my address at the Institut Pasteur, 
Professor Borrel invited me to go with him to Stras- 
burg, where he could show me all his preparations, 
the work of many years on cancer. Professor Calmette 
also urging me to go, I accepted, and we left by the 
night train to spend the next day in Strasburg. Most 
interesting, instructive and delightful was the day 
spent in Borrel’s laboratory in the superb bacterio- 
logical institute built by the Germans not long before 
the war. I examined numerous sections of all kinds 
of tumours in which the connection between parasite 
and neoplasm was unmistakable. Some were sections 
of skin epitheliomas with Demodex folliculorum em- 
bedded in the growth, others sarcomas of the liver or 
kidneys of rats with the nascent neoplasm, no larger 
than a pin's head, budding out, as it were, from the 
capsule of Cysticercus fasciolaris, others again, sections 
of horse testicle with either Setaria equina or Strongy- 
lus equinus as the exciting cause of the growth. 

Borrel showed me the centuries of white and pie- 
bald mice he was using for his tarring experiments. 
The actual tarring was the work of an Alsatian 
maiden, in whose hand a rose would have seemed 
more appropriate than a mouse, with an ugly sore 
on its sooty, depilated back. One of the tarred 
mice had developed a huge horny excrescence which 
seemed likely to outgrow that of the famous widow 
Dimanche. There were two sets of mice, one of 
Strasburg mice, the other of mice from Mayence. 


ably, seen by Redi (1684), long ago in the inguinal 
glands of the common mouse. 

The material at my disposal consists of seven 
females (several broken) all in poor condition and 
embedded in the balsam-smeared reticular layer of 
the skin. Yet I venture to submit a short prelimin- 
ary description and some drawings of this interesting 
nematode : 

Genus Muspicea gen. n. 

Species Muspicea borreli, sp. n. (Type sp.) 
Host— the Common Mouse (Mus musculus) 
Location—Sub-cutaneous connective, inguinal glands. 
Loc :lity—Strasbourg. 

Specific diagnosis.—Body short and stout, some- 
what spindle-shaped, but thicker at the anterior end, 
attenuated posteriorly and terminating (in the female 
at least) in a bilobed tail; lobes strikingly mammilloid. 
Cuticle transversely striated, striations prominent, 
interval between them about 10 microns. Mouth 
simple, cesophagus followed, apparently, by slight sub- 
spherical bulb. Intestine straight, thin-walled, of 
almost uniform diameter. Anus opens between tail 
lobes. Large nucleated cells, probably representing 
glandular structures, about oesophagus. Viviparous. 

Female 2°87-3'40 mm. long, 110-160 microns thick 
at broadest anterior portion, 50-75 microns at narrow- 
est portion near tail. Tail lobes about 20 microns 
long. Uterus apparently a continuous tube, in all 
probability consisting of two opposed branches. In 
one immature form there appear to be two ovaries 
situated at opposite ends of uterus, in later stages tho 
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ovaries cannot be made out and the large sack-like 
uterus is filled with either undeveloped subspherical 
eggs, or fully developed embryos. The vagina prob- 


ably opens about the middle of the body, but it cannot 
be made out clearly in specimens at hand. 
Larra—270 microns long, 18 microns thick at 
Tail bilobed, lobes 
Anterior to tail-end a large papilla-like 


broadest posterior end of body. 
nipple-like. 





in plants inoculated with the Bacterium tumefaciens 
of Erwin Smith. What a striking thing is this plant- 
neoplasm, so like animal cancer in its appearance, 
mode of growth, permeation, metastases and 
deadliness ! : 
ALESSANDRINIS GONGLYONEMA. 

A few days ago, the well-known natural history 

artist, Mr. A. Terzi, who had been drawing for me 





Muspicea borreli Sambon, 1925. 
Young female. 


projection on each side of the body. ^ (Esophagus 
with slight oesophageal bulb. Intestine straight. 
Mouth with, apparently, six papille. 

In the new Pasteur Museum, annexe of the 
Baeteriological Institute, I further had the oppor- 
tunity of examining several specimens of crown-gall 


the exquisite pictures of insects illustrating this 
paper, brought me a reprint of an article by Pro- 
fessor Giulio Alessandrini, of Rome, on a case of 
Gongylonema infection in man. This paper, published 
in 1914, had not only escaped my notice, but also that 
of other parasitologists, such as Baylis, in this country, 





Muspicea borreli Sambon, 1925 
b. posterior extremity. 


a, immature form, 
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Muspicea borreli Sambon 1925. 


Hassall, Ransom, Stiles, Ward, in the United States 
of America. Indeed it is not even mentioned in the 
American index-catalogue of madical and veterinary 
zoology. 

In one way, I regret this oversight ; it seems almost 
unpardonable, espacially as Professor Alessandrini's 





Fully mature female. 


and Mandela (Rome). The worms occupied sinuous 
galleries which they had made beneath the epithelium 
of the buccal cavity, some at the root of the tongue, 
others near the frenulum. Whenever the parasites 
protraded from their galleries, the patient felt the un- 
pleasant sensation of having something like a hair 


d 


Muspicea borreli, Sambon 1925, a, broken body of mature female with larve escaping : b, larva: c, anterior extremity 
of larva; d, posterior extremity of larva. 


paper was published in the Bulletin of the Royal 
Medical Academy of Rome (year xxxx, part IV). On 
the other hand, had I known of Alessandrini's paper, 
I should not have discovered Pane's earlier finding, 
nor might I have returned to Italy last summer, 
where so much interesting material was collected. 

Professor Alessandrini describes the finding of no 
less than six worms of the genus Gongylonema in 
a young woman 18 years of age from Saracinesco, 
a hil village on the river Aniene, between Tivoli 


in her mouth and endeavoured to draw out the 
worm, but the latter at once made resistance, and 
usually, slipping out of her fingers, withdrew within 
its gallery to protrude again later. 

Of the six worms infesting the patient Alessandrini 
was able to secure three, all mature females, the others 
had been thrown away. Unfortunately, Professor 
Alessandrini gives neither measurements nor exact 
description of the interesting worms he had the 
opportunity of examining. He says: “The species 
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found by me as a parasite of man although approxi- 
mating to that of the hog (Gongylonema pulchrum) 
cannot be considered the same. It differs from it 
especially on account of its greater length, its greater 
slenderness and because the scutes on the anterior 
portion of the body occupy a space twice as long; 
the eggs also are smaller and relatively more elongate. 
I propose therefore to consider it a new specie and 
call i& Gongylonema subtile." 

In a previous paper, Alessandrini mentioned the 
finding of Gongylonema in sheep of the Roman 
Campagna and in cattle imported from Sardinia, 
findings of which I had been informed by Dr. Piero 
Cavallo in Trento. No doubt Alessandrini has pre- 
served the Gongylonema worms he' found in man and, 
seeing the importance they have acquired, will furnish 
a more detailed description accompanied by exact 
measurements. Dr. Baylis's paper should be very 
helpful. He, having examined a large amount of 
material, is inclined to look upon the names of 
certain species described from various'fhosts as 
synonymous. 


LITT EE 4 


» 


various animals examined, but, as will be explained, 
this number has now been reduced to one. 

In the first place, we found in the walls of the 
stomach of a wild rat, captured in the public slaughter- 
house at Bologna, some slender worms which seemed 
likely to be G. "eoplasticum Fibiger and Ditlevsen. 
Microscopic examination, however, at once showed : 
that they were not Gongylonema at all. They appear 
to be examples of Hepaticola hepatica (Bancroft) in 
an unusual situation. In the liver of the same rat 
(and indeed of almost all the rats examined) there 
were masses of the eggs of this worm, and these agree 


_very closely with those of the worms found in the 


stomach. 

Again, in a number of fowls the walls of the crop 
were found to be invaded by very slender worms 
which, from the naked-eye appearances, were thought 
to be in all probability G. ingluvicola Ransom. 
They prove, however, to be a species of Capillaria 
which has not as yet been determined. In these two 
cases, therefore, we have Nematodes whose habitat 
and mode of life are similar to those of Gongylonema, 





(Esophagus of Faenza sheep heavily infested with Gongylonema. The paler sinuous lines represent empty galleries. 
(Photograph by Dr. L. W. Sambon.) 


ON GONGYLONEMA COLLECTED IN ITALY 
DURING OCTOBER, 1994, WITH SOME 
OBSERVATIONS ON THE GENUS. 

By H. A. Bavuis, M.A., D.Sc. 
Department of Zoology, British Museum (Natural History). 
(Published by permission of the Trustees of the British Museum.) 


THE material collected in Northern Italy during 
the writer's expedition with Dr. L. W. Sambon in the 
autumn of last year has not all been completely 
worked out, but the most important point was to 
determine what were the species of Gongylonema met 
with in the region. Owing to lack of time and facili- 
tes for the detailed study of material during the 
expedition, this had to be left until our return to 
England. We were under the impression that we 
had obtained four species of Gongylonema from the 


and which, without the aid of the microscope, may 
readily be mistaken for it. It seems possible that, if 
pathological effects may result from the presence of 
Gongylonema, similar effects might be produced by 
Hepaticola and Capillaria. In this connection it is of 
some interest to recall that a case of Hepaticola in. 
the human liver has recently been recorded by Dive, 
Lafrenais and MacArthur.' ^ Another worm of some- 
what »similar habits and naked-eye appearance is. 
Onchocerca armillata, which furrows in the internal 
coat of the aorta of cattle, and causes the formation. 
of nodules or tumours. 

G. scutatum was found in great abundance in 
sheep, goats and cattle in the region investigated. At 





| Journ, Roy. Army Med. Corps, xliii, pp. 1-4 (1924). 
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Faenza, for example, where we examined a large 
number of sheep, we saw only one which was free 
from infection with this worm. On comparing the 
existing descriptions of G. scutatum, the curious fact 
came to light that, while authors dealing with Euro- 
pean material described the long left spicule of the 
male as 16 to 17 mm. long, Seurat, studying Algerian 
specimens, gave it as only 8'5 to 9'5 mm. The writer 
had the good fortune, through the kindness of Professor 
Henry, of the Ecole Nationale Vétérinaire at Alfort, to 
be able to examine specimens from a sheep and a goat 
from Algeria, and to compare them with the Italian 
specimens. Curiously enough, it was found that in 
these Algerian specimens also the length of the left 
spicule averaged about 8 mm., and they thus agreed 
closely with those described by Seurat. It seemed 
possible that the Algerian forms might represent a 
local race or even a species distinct from the European 
G. seutatum. However, no other important difference 
could be found between different sets of material from 
various parts of the world (Table I). The length of 
the left spicule was found to vary between 5 mm. in 
aspecimen from an Indian buffalo’ and 23 mm. in a 
specimen from a North American ox. 

Whether these differences have any fixed local dis- 
tribution, or whether the length of the left spicule is 
equally variable in all localities, is a point that can 
only be settled by the examination of long series of 
specimens. For the present it seems preferable to 
adopt the latter supposition. Moreover, it must be 
admitted that we do not yet know to what extent the 
spicules of Nematodes continue to grow in length 
during the life of the individual. It is commonly 
assumed that, once they have become chitinized, the 
spicules cease to grow. This, however, is no more 
than an assumption, anda good deal of evidence might 
beadduced which points in the other direction. The 
proximal, or "root," end of the spicules very fre- 
quently has an unfinished appearance, as if the pro- 
cess of chitinization were not yet complete. It seems 
not at all improbable that the process is a gradual 
one, going on indefinitely as long as the spicule con- 
tinues to increase in length, and this, for all that is 
known, may be for a considerable time after the worm 
has completed its last moult. H 

We may now pass on to consider the specimens 
obtained from pigs in Italy. Unfortunately, we 
obtained only two female examples of Gongylonema, 
which were found in two different pigs. The reason 
for the scarcity of material, as we only discovered 
when it was too late, was, no doubt, that all the pigs 
which we examined had been fed on waste products 
irom a cheese factory, and not allowed to forage for 
themselves, so that they had had few opportunities of 
ingesting the intermediate hosts of Gongylonema. 
These two specimens, however, were compared with 
others from a wild boar from Algeria, determined by 
Professor Railliet as G. pulchrum Molin. Careful 





' Since the preparation of this paper, specimens from 
buffaloes domesticated in Italy have been received through the 
courtesy of Dr. Cesare Cappelli of Bologna. The left spicule, 
in two males, measured 15:8 mm. and 16:8 mm. respectively. 
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series of measurements were made (Table II), as the 
result of which it seems almost certain that the 
species found in swine, both domestic and wild, in 
Europe and North Africa, is identieal with the G. 
scutatum of ruminants. The only constant difference 
is the smaller average size of the worms from the pig 
and wild boar. Mere total dimensions, as is now 
generally recognized, are of little importance among 
Nematodes. We know that in many cases (as 
for instance, has been shown by Ransom for Syngamus 
trachealis) Nematodes tend to grow larger in those 
hosts to which they are better adapted. It is not 
unlikely therefore, that the ruminants are the 
animals in which G. scutatum has been longest 
established, and in which it finds its requirements best 
fulfilled, and that the smallsize of the Gongylonema 
of swine is merely the result of imperfect interadapta- 
tion between the parasite and its host. Specimens of 
Gongylonema, attributed to G. pulchrum, are occa- 
sionally found in horses and donkeys, and these 
are likewise undersized, probably for the same 
reason. 

The view has recently been taken by American 
helminthologists that the Gongylonema of the pig in 
the United States ditfers from that of European 
pigs. It was described by Chapin in 1922 as a distinct 
species, G. ransomi. On comparing the measurements 
given by Chapin! (see Table II) with those observed 
in European and African specimens, it is found that, 
once more, there is a general agreement. In fact, the 
only character mentioned by Chapin as distinguishing 
ransom? and pulchrum is the greater length of the 
left spicule in the American form. But, as we have. 
seen, there is good reason for believing that this 
feature is so variable as to be unworthy of con- 
sideration, by itself, as. a specific character. 

On morphological grounds, therefore, the writer is 
led to the conclusion that there is not sufficient 
justification for separating G. pulchrum or G. ransomi 
from G. scutatum. This view will, doubtless, meet 
with opposition from those who believe that these 
forms represent physiologically distinct species or 
subspecies. But (while the existence of “ host-races ” 
or local races is quite possible), unless and until it 
can be experimentally proved, by those in & position 
to undertake such investigations, that the form found 
in one host cannot be transmitted to another host, 
there appears to be no alternative but to regard all 
these forms as belonging to one and the same 
species. It is even possible that certain other 
supposed species may fall likewise into synonymy. 

Through the kindness of Professor Johannes F'ibiger, 
of Copenhagen, the writer has had the opportunity of 
examining a certain number of specimens of G. neo- 
plasticum Fibiger and Ditlevsen, the form believed to 
be instrumental in the production of cancer in rats. 
According to its original description,” this form differs 
from G. pulchrum chiefly, if not solely, in the length 
of the left spicule of the male, which is given as only 
0:528 mm. The material available for the writer’s 

! Proc. U.S. Nat. Mus. lxii, Art. 10 (1922). 
? Mindeskrift for J. Steenstrup, xxv, Copeuhagen (1914). 
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study included only five mules, all of which came 
from two rats. In these specimens the length of the 
left spicule varied between 0°59 mm. and 0°67 mm. 
It is true that this size is extremely small as com- 
pared with that found in the other forms considered 
in this paper, but it is not unlikely that the study of 
a large amount of material would reveal greater 
variation. The male worms available are all very 
small (7:4—11'1 mm. in length), and thie fact may be 
of some importance. 

Careful search has been made for some other mor- 
phological character in either sex that would enable 
G. neoplasticum to be definitely separated from the 
forms found in other hosts, but the results, so far, 
have been entirely negative. In every character 
studied the amount of individual variation is so great 
that the specimens from the rat usually fall between 
the extremes met with in specimens from other 
sources. The number and arrangement of the cuti- 
cular bosses on the anterior end of the worm are 
very variable, and prove unreliable as a diagnostic 
character. The number of caudal papille in the male 
is also variable. In all the specimens from rats in 
which they could be made out, the number of preanal 
papilla appears to be four pairs, as described by 
Fibiger and Ditlevsen. But Seurat'has shown that 
great variation in this respect occurs in G. scutatum, 
where the number of preanal papillie on either side 
may vary between two and eight, and the two sides 
are frequently asymmetrical. 

Cervical papilla were stated by the describers to be 
absent in G. neoplasticum. This, however, is not the 
ease,as has already been observed by Seurat. Though 
very inconspicuous, these papille are present in the 
same position as in G. scutatum. The form of the 
spicules and accessory piece (or gubernaculum) is the 
same in all cases. At first sight it seemed likely that 
the left spicule might present some difference in shape 
as well as in length, but it appears that the figure 
given by Fibiger and Ditlevsen' of the tip of this 
organ is somewhat misleading. It has a rounded tip, 
as in the figure, but the shaft of the spicule only is 
shown, the transparent ale, which make up the 
greater part of the width, having been omitted. 
Hence the terminal chitinoid cap of the spicule does 
not form a knob conspicuously wider than the rest of 
the spicule, but is similar to thatof G. scutatum. The 
tail of the female sometimes appears more pointed in 
G. neoplasticum than in G. scutatum, but even this 
difference is not constant. The eggs show the same 
amount of variation in shape and size. 

In Table III the writer's measurements for G. neo- 
plasticum are compared with those given by previous 
authors. In Table IV the measurements of G. neo- 
plasticum are compared with those of G. scutatum, 
G. pulchrum and G. ransomi, the data given by all 
authors being combined and only the extremes given. 
While some of the absolute measurements appear 
very different, on the whole they form series quite 
compatible with the ordinary individual variation 





‘Compt. rend Soc. Biol., Paris, xxix, 717-742 (1916). 
? Loc. cit., Plate iv, fig. 80. 
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which may be found within any single species when 
a sufficiently large number of specimens is studied. 
It was found that an attempt to express certain of 
the more important measurements as fractions of the 
total length indicated no constant ratios, and the 
amount of variation is so great that this method 
appears quite unreliable. 

It is, therefore, a very difficult question whether 
G. neoplasticum should be considered a distinct species 
or not. It appears to depend upon the importance to 
be attached to a single character, limited to the male 
sex, viz., the length of the left spicule. Many helmin- 
thologists would, doubtless, consider this quite suffi- 
cient to constitute a “ good” species. The writer 
feels, however, that in view of the amount of variation 
possible in the forms from other hosts, and until a 
much larger number of males of G. neoplasticum has 
been examined, the evidence is rather strongly in 
favour of specific identity. This view does not, of 
course, exclude the possibility of the existence of a 

' host-race," or even an incipient species, confined to 
rodents. As in the other cases previously discussed, 
the question calls for careful experimental. investiga- 
tion by those able to undertake it. 

As regards the nomenclature of the species from 
domestic animals, if G. scutatwm (Müller, 1869) is 
identical with G. pulchrum Molin, 1857, it is evident 
that the latter name has priority. Molin’ described 
three other species of Gongylonema at the same time 
as G. pulchrum, but only one of these (G. minimum) 
seems certainly to be distinct from it, while the other 
two (G. filiforme and G. spirale) have never been 
redescribed since Molin's paper appeared. There is 
nothing in the very brief diagnoses of these forms to 
indicate that they are distinct species, except their 
hosts, though i& cannot be assumed, without further 
proof, that they are synonyms. In the cireumstances, 
therefore, the most reasonable course appears to be to 
adopt pulchrum as the name of the species from swine, 
sheep, goats, cattle, and equine animals, with scutatum 
and ransomi as synonyms. To this synonymy 
neoplasticum may perhaps have to be added. 

In conclusion, if, as has been suggested, all these 
species are identical, the fact has very interesting and 
important bearings upon human pathology. On 
several occasions immature specimens of Gongy- 
lonema have been found in man in America, and 
Professor H. B. Ward has suggested that they may 
belong to the species found in pigs. Further, the 
worm described from man in Italy by Pane, which 
Sambon refers, with great probability, to Gongylo- 
nema, bears a very close resemblance to G. pulchrum. 
It is, therefore, highly probable that, when further 
examples of the human parasite are discovered and 
carefully examined, they will prove to belong to the 
species which we found so abundantly among the 
domestic animals in Italy. In that case, these 
domestic animals—sheep, goats, cattle and pigs—will 
have to be considered as important reservoirs of the 
parasite, and, if Dr. Sambon’s theory receives con- 
firmation, as factors in the spread of carcinoma. 





1 Atti dell’ I. R, Istituto Veneto (3) ii, 216-223, 1 Pl, (1857). 
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SOME NOTES ON THE INSECT INTER- 
MEDIATE HOSTS OF GONGYLONEMA. 


By K. G. Bram, B.Sc., F.E.S. 
(By permission of the Trustees of the British Museum.) 


IN view of the extremely probable connection 
between Gongylonema and certain forms of cancer 
a knowledge as detailed and accurate as possible 
of the life-history of Gongylonema is an obvious 
desideratum. Whether this connection be direct or 
indirect is immaterial; if we can eliminate Gongy- 
lonema we can, if not eliminate, at any rate con. 
trol to a very appreciable extent the incidence of 
this dread disease, at least of that form of it that 
follows the ravages of Gongylonema. 

But if we are to eliminate Gongylonema the 
first essential is to discover any weak points in 
its developmental phases, points in which it is 
most susceptible to attack, so that effort may be 
concentrated upon that period of its life history 
when attack will be most effective. 

Actual records of the association of Gongy- 
lonema with insects, though not very numerous, 
and not always correlated with certainty with the 
mature form and vertebrate host of the worm, 
clearly indieate that the intervention of an insect 
host at some period of its life history is essential 
to the proper development of the worm. 

Encysted Gongylonema larve have been found 
within the body cavity of many genera of 
coprophagous beetles, e.g., Ateuchus, Chironitis, 
Onthophagus, Gymnopleurus and Geotrupes in 
Algeria and Onthophagus and Aphodius in 
America and in the body cavity of dif- 
ferent species of Blaps, a genus of tenebrionid 
beetles. Under experimental conditions encysted 
larvæ have also been found in the meal- 
worm, the larve of another genus of tenebrionid 
beetles, and in the musculature of different species 
cockroaches, Blattella germanica, Blatta orientalis 
and Periplaneta americana. 

A brief review of these recorded insect hosts and 
of their habits may prove suggestive. 


Done BEETLEs (Fam. Seardfbieide.) 


Ateuchus (or Scarabzus) sacer I is the well- 
known sacred beetle, the source of inspiration of 
the scarab of ancient Egyptian sculpture. Its 
economy has of recent years been re-investi- 
gated and made accessible to the public by the 
writings of the great French naturalist and ob- 
server, the late Jean Henri Fabre. The beetle 
is a lover of darkness, yet for part of its 


work the hot sunshine is essential. From the 
droppings of some large animal such as the cow, 
horse or camel, he cuts out a mass of dung 
which he works into a large ball very much larger 
than himself. This he proceeds to roll about in 
the sunshine till the outside becomes case-hardened, 
i.e., baked into a hard shell with which are in- 
corporated grains of sand picked up in the rolling 
process. When the ball is sufficiently baked it is 
buried in ‘the earth, the beetle accompanying it. 
Frequently, this ball is destined merely as a food 
store for its owner, the beetle now proceeding ío 
gorge and gorge until the food store is exhausted, 
when he emerges again to collect another one. 
But in the case of the female beetle some of the 
balls are prepared not for her own delectation, 
but for the nourishment of her progeny, an egg 
being deposited in each and the resulting Jarve 
feeding upon the contents till only the hard, sand- 
enerusted shell is left. In this chamber it under- 
goes its further transformations to emerge in due 
time as the adult bectle. Dr. Sambon has 
already discussed the probable reasons for the 
sanctification of this insect by the Egyptians.! 
Gymnopleurus, Onthophagus, | Chironitis and 
Geotrupes, all members of the same family, 
behave in essentially the same way except that 
the rolling process in the preparation of the food- 
mass is omitted, a hole being excavated im- 
mediately beneath the patch of dung selected and 
the dung carried down. Frequently, the adult 


1 Not only did the Ancients control the plague by pitting 
against the plague-carrying rat all its natural enemies—the cat, 
the ichneumon, the kestrel, the snake, but they availed them- 
selves of like methods in several other cases. Ancient Egypt 
offers two striking examples: the control of hookworm disease 
or endemic anemia by the Dung-Chafer or Sacred Scarab 
(Ateuchus sacer) and that of endemic hematuria, or bilharzia 
disease by the Sacred Ibis (Ibis wthiopica). 

Hookworm disease was well known to the ancient Egyptians. 
According to Scheuthauer and Joachim, the famous papyrus 
Ebers (1550 B.c.) rightly ascribed the disease to an intestinal 
worm—the Heltu worm; and von Oefele has pointed out that a 
connection between the disease and the carrying and handling of 
sand was fully recognized. 

The important part played by the Dung-Chafer in the theo- 
gony of Egypt is well known. This coprophagus beetle is 
represented in all monuments from the Delta to the very heart 
of Nubia, carved of all dimensions out of every possible material, 
but no doubt you will own that all the theories hitherto 
advanced to explain its sacredness are very fanciful. 

Some years ago I suggested that the extraordinary veneration 
paid to the Dung-Chafer found an easy, natural and satisfactory 
explanation in the prevention of hookworm disease. In 1900, 
whilst carrying out my malaria experiment in the Roman Cam. 
pagna, I had the opportunity of studying the habits of the 
sacred dung-beetle and I was struck by the rapidity with which 
excreta, scarcely dropped, were cut up, rolled into pellets, and 
buried deeply in the sandy soil. It would be impossible to find 
a more rapid and efficient method of fecal disposal. I under- 
stood then why the scarab had been consecrated and looked 
upon as a tutelary god. It destroyed the larve of the hookworin 
and thus prevented one of the most fearful plagues of Egypt. 

The ancient Egyptian habit of wearing a scarab or scarab- 
shaped amulet over the heart region, of which every mummy 
we unwrap gives proof, surely suggests protection against the 
anmemia-causing hookworm disease and explains the words of 
the Berlin medical papyrus “Even the amulet maker knows 
the circulation of the blood." [L. W. Sambon] See this Journal, 
September, 1, 1908, 
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beetle is content to feed in the original mass of 
dung, and only the food supply for the progeny 
is carried underground. These beetles are usually 
nocturnal in habits, remaining in the dung or in 
the earth beneath it during the day, coming up to 
work or flying in search of pastures new as night 
falls, Geotrupes is familiar to all as the '' shard- 
borne beetle” of Shakespeare, while the passing 
hum of the door-beetle as he ‘‘ wheels his droning 
flight " (Gray) is a characteristic sound of a calm 
summer evening. 

'The species of Aphodius, generally speaking, are 
smaller than the dung beetles hitherto considered, 
and as a rule deposit their eggs in the mass of 
dung in which the larve develop. Some of them 
are strongly selective in their choice of pabulum, 
confining their attentions to the dung of particular 
animals, e.g., cow, sheep, deer, rabbit and so on, 
while others are much more catholic in their tastes. 
Many species fly readily in the sunshine and some 
of them occur at times in enormous numbers. 

The larve of all these beetles are soft, whitish 
grubs, with hard brown heads and strong jaws; 
they lie with the posterior part of the body curled 
beneath the front portion, and, living as they do, 
completely surrounded by their food material, their 
powers of locomotion are very feeble. Their trans- 
formations are completed usually in the cavity 
they have created in the course of their feeding as 
larve, and even the mature beetle remains here 
for some time while its integuments acquire their 
full hardness before it is able to break forth from 
its prison. 


CELLAR BEETLES (Fam. Tenebrionide.) 


Blaps is a genus of ground-dwelling beetles, 
black, usually of large or very large size. The 
elytra or wing-covers are usually produced behind 
to form a taillike process, in some species very 
long, in others scarcely indicated; these processes 
are nearly always longer in the male than in the 
female. Wings beneath the wing-covers are want- 
ing, the insects being thus incapable of flight, 
so that their distribution is more circumscribed, 
than that of the dung beetle, and when they 
do occur they are usually found in more or 
less limited colonies. In England we have 
two fairly common species, B. mucronata Latr. 
and B. lethifera Marsh. The former, popularly 
known as the cellar-beetle, occurs not uncommonly 
in cellars and basements even in London. Its 
life is very imperfectly known, but it is probable 
that the larva lives mainly on the dung of rats 
and mice beneath the floors or possibly on fungoid 
growths that may develop in such situations. B. 
lethifera with us is more usually found in stables 
and outhouses, the larva probably feeding like that 
of B. mucronata or in accumulations of dung left 
in odd corners and never properly cleared out. 
Both these species were found in or about dwelling- 
houses by Dr. Sambon in Italy, together with 
two other species that do not occur in this country, 
viz.: B. gages L. and B. gibba Cast. : 





In order to ascertain to which species of Blaps 
any given specimen belongs it is essential to 
determine the sex. With a single individual this 
is not always easy except by examination of the 
genital armature. But when a number are 
collected from one spot, and presumably all of one 
species, the sexes can be fairly readily separated 
by the longer “‘ tails '' of the males, by their longer 
and more slender legs and antenne, by their more 
parallel form, and, in many species, by the presence 
on the underside of a pad of yellow hairs between 
the first and second segments of the abdomen. 


Blaps gibba Cast. d 


The four species above-mentioned may be 
separated as follows :— 


(1) Tail parallel sided, the tips separated by a distinct 
notch; size large (40 mm. or nearly); d with 
ventral hair-pad, tails long (8 to 4 mm.); 9 with 
tail about 1 mm. ages L. 

Tail convergent behind, tips adjacent; size smaller 


(25 mm. or less) 2. 
(2) d with hair-pad ; thorax distinctly transverse, the 
sides rounded; convergent behind the middle 3. 


d without hair-pad; prothorax small, not much 
wider than long, or than half the width of the 
elytra, its sides nearly parallel behind with posterior 
angles rectangular mucronata Latr. 

(3) Thorax distinctly narrower than elytra (about $ as 
wide); upper surface more finely and smoothly punc- 
tured ; joints 4 to 7 of antenne fully twice as long 
as wide (d) gibba Cast. 

Thorax nearly as wide as elytra, upper surface more 
coarsely, elytra asperately, punctured ; joints 4 to 7 of 
antenne scarcely 14 times as long as wide lethifera Marsh. 
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The genus is widely distributed in the southern 
palearctic region, the species being most numerous 
in S.W. Asia, thence spreading westwards along 
both shores of the Mediterranean, a few species 
penetrating into Central Europe or beyond, while 
eastwards it reaches Japan. i 

The larvæ are subcylindrical, moderately hard- 
shelled grubs of a yellowish colour with a con- 
siderable resemblance to the better-known ‘‘ wire- 
worms '' (larve of the skip-jack beetles or Elateridæ) 
From these they may be distinguished, inter alia, 
by having the first pair of legs, i.e., those im- 
mediately behind the head, larger and stronger 
than the two pairs behind them, by the head 
being rounder, not so depressed, with the mouth 
parts free and rather soft in texture, while in 
the Elateride the labium and bases of the maxillæ 
are strongly chitinized and fused together to form 
a solid tripartite plate occupying the buccal cavity 
of the head beneath. ; 

The terminal segment in Blaps is flattened above, 
subtriangular with the apex produced into a small 
upeurved point; the sides are arcuate, provided 
with a series of upstanding spinules just within 
the margin. They are subterranean in habit, and 
can burrow readily, even through hard sun-baked 
earth. . , 

The food, both of larve and adults, of the Tene- 
brionide was probably originally decaying vegetable 
matter. Certain genera have acquired importance 
from an economie standpoint, by developing the 
habit of eating off the seedlings of growing crops, 
while others have become dung feeders. Many 
species appear to have profited by the gregarious 
habits of man, and many species, especially of 
.Blaps, but also of the not distantly allied genera 
Akis, Ocnera and Pimelia thrive on the outskirts 
of towns and villages, whilst some, yet more 
domesticated, invade the dwellings of man and of 
his cattle. 

The adult beetles, on account of their lack of 
wings, are unable to travel far or quickly in search 
of food. Unlike the true dung beetles, they are 
poorly equipped for digging and quite unable to 
lay up a store of food for their progeny. They dis- 
like the light and hide away by day under stones, 
under vegetation or rubbish and come out to feed 
at dusk. 

With regard to Blaps it is interesting to find that 
it has always been looked upon with suspicion of 
harm. The French call it ** Présage mort, Porte- 
malheur, Sorcière de la mort"; in Sweden it is 
regarded as the messenger of pestilence and death; 
in Germany it is known as the '' Totenküfer,"' 
while we call it the churehyard beetle as well as 
the cellar beetle. 


Mxar-WonM BEETLES. 


Tenebrio, another genus of the same family, 
Tenebrionide, includes in Europe two common spe- 
cies, T. molitor L, and T. obscurus F., both found in 
houses. The beetles themselves are narrower, more 
parallel-sided than Blaps, more depressed, with 
shorter, more feeble legs, and of a deep mahogany- 


red, almost chocolate colour. T. molitor is not 
quite so long and narrow as T. obscurus, and more 
or less shiny, whereas the latter is so closely punc- 
tured as to appear quite dull and opaque. Their 
larve are the well-known meal-worms occurring 
everywhere in granaries and bakehouses, and even 
in ordinary dwelling-houses. They are very similar 
to the larve of Blaps, but more slender, with the 
last segment of the abdomen more conical and 
terminated by a pair of small spiniform projections. 

Hence, as regards the known beetle hosts of 
Gongylonema, it is evident that they fall into two 
categories, viz.: dung feeders and meal feeders. 
In these insects the Gongylonema passes the early 
stages of the development, presumably after the host 
has ingested an egg that has been passed out of the 
alimentary canal of the mammalian host of the 
mature worm. As regards the dung feeders this 
egg might be swallowed either in the larval or the 
adult stage of the beetle host, both stages being 
dung feeders, though it is possible that the age 
of the host may be more definitely restricted ii 
the proper development of the worm is to ensue. 
Having hatched from the egg the larva burrows 
through the wall of the gut and encysts either in 
the body cavity or in the musculature of the insect 
(possibly the situation varies with the species 
of Gongylonema) when transference to a vertebrate 
host becomes necessary before development can be 
completed. In the case of small mammals, rats, 
mice, hedgehogs, &c., and of domestic fowls, this 
transference presents no difficulty, as the beetle is 
eaten by the new host, the cyst-wall dissolved, 
and the worm liberated. In the case of sheep and 
cattle, too, if the host be one of the smaller dung 
beetles, e.g., an Aphodius, it is readily conceiv- 
able that it may be eaten accidentally with grass, 
though with the larger beetles, Ateuchus, Blaps, 
&e., this is less likely. -It is still possible that the 
beetle may be crushed or trodden upon and the 
encysted worm with the body-contents of the 
beetle smeared upon the grass or fodder and 
swallowed by the next comer. 

For infection to be contracted by man it is 
obviously necessary that the encysted worm should 
be swallowed alive, a state of things that, owing 
to the nature of man's food, ean only occur 
occasionally or accidentally. It’ is by no means 
uncommon for Tenebrio, Blatta, and particularly 
some of the smaller ‘‘ flour ” beetles, Gnathocerus, 
Tribolium, Anobium paniceum, &c., to be found 
in bread, but normally any eneysted Gongylonema 
in such insects would be killed in the process of 
cooking. If, however, the cooking be incomplete 
and hasty, as is only too frequently the case, 
especially in more primitive communities, it is 
quite conceivable that the eneysted worms may 
survive the operation and resume activity after 
being swallowed with the food, 

In the case of Tenebrio it is not so obvious how 
the egg of Gonqylonema comes to be swallowed by 
the beetle larva. The meal-worms in the flour- 
hin would scarcely be likely to come in contact 
with human feces, and thus are not likely to swallow 
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Larva of Tenebrio obscurus Fab. b foreleg, c terminal abdominal segment. 
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the eggs from a human source. It is more likely 
that the eggs so swallowed were passed in the feces 
from a rat, mouse, or, possibly, domestic fowl, and 
these fæces may have been desiccated and dis- 
seminated in the course of time. After encysting 
it may (or may not) be immaterial to the Gongy- 
lonema whether the’ meal-worm be eaten by an- 
other rat, or, after surviving an attempt at cook- 
ing, be eaten by man. 

Very probably the investigation of other meal. 
feeding larve, e.g., the beetles mentioned above, 
as well as lepidopterous larve of the genera 
Ephestia, Pyralis and Aglossa, for larval Nematodes 
would yield results of value. 


COCKROACHES. 


These insects are broad and flat, usually with two 
pairs of wings, the upper pair stiff and corneous, 
protecting the folded under pair. They thus 
bear some little resemblance to beetles, indeed, 
the common domestic cockroach, Blatta orientalis, 
is perhaps more familiar under the ‘designation 
'' black-beetle." With the beetles, however, they 
have, systematically speaking, no relationship what- 
ever; from them they may be recognized by 
having the head depressed ventrally, completely 
concealed when at rest beneath the carapace of 
the prothorax; by the very long and slender 
antennze, composed of a large number of joints 
(in beetles there are normally eleven, sometimes 
less), by the characteristic neuration of the upper 
wings, which overlap to some extent instead of 
meeting in a straight line down the middle of the 
back as they do in beetles, and by the fan-like 
folding of the lower wings. These wing characters 
are not always available as in this group of insects 
the wings are frequently undeveloped, especially in 
the female. In B. orientalis, for example, the 
wings in the male are small, not nearly covering 
the body, while in the female they are reduced to 
mere rudiments. 

In their development also the cockroaches differ 
widely from the beetles, having what is termed 
an '' incomplete ° metamorphosis. That is to say, 
there is no caterpillar-like or grub-like larval stage, 
succeeded by a resting pupal or chrysalis stage 
during which no food is taken, and on the assump- 
tion of which the form of the limbs of the adult 
first becomes externally recognizable, but the young 
cockroach on hatching from the egg has the 
long-legged, flattened, active form of the parent 
insect, differing from it only in its pale colour 
and in the complete lack of even the rudiments of 
wings. These organs are developed gradually as 
external lobes of the second and third thoracic 
segments, increasing in size with successive moults, 
until at the last moult, when maturity is reached, 
their full development, at least in such species 
as possess fully-developed wings, is attained. 

The cockroaches are very general feeders, pass- 
ing indiseriminately from garbage to material in- 
tended for human consumption, whether animal 
or vegetable in nature, whether cooked or raw, 


and this habit, in conjunction with the partiality 
evinced by certain species for human habitations, 
makes them dangerous agents in the contamina- 
tion of human food. It is indeed only too common 
to find them, either in fragments or intact, in bread, 
soup, or other food actually served up on the 
table, so that it is readily conceivable that where 
the cooking process has been insufficient to kill 
Gongylonema, encysted either in their musculature 
or in the body cavity, the conveyance of the 
parasite to man is a matter of the greatest 
facility. 

The principal species, from our point of view, are: 
B. orientalis L., the common “‘ black-beetle ” of 
our kitchens. These insects are nocturnal in habits 
and lovers of warmth, They frequently swarm in 
incredible numbers in kitchens and rooms kept 
constantly heated, but hide away by day in 
creviees, particularly around the kitchen range, 
so that they are seldom seen, but if the 
room be entered after dark the floor, walls, fur- 
niture, everything, will be black with them. Even 
by day their presence may frequently be detected 
by the disgusting, though not very strong, odour 
that they emit. 

This species is dark mahogany-red in colour, so 
dark indeed as almost to appear black, and nearly 
an inch in length. The males may be at once recog- 
nized by the possession of wings, which cover one 
half to two-thirds of the abdomen. In the female 
the wings are mere lobes and leave the abdomen 
fully exposed. They may frequently be observed 
carrying the egg capsule projecting from the 
posterior end of the abdomen. 

Blattella germanica, known as the '' lesser cock- 
roach,” or very frequently as the croton-bug, is 
much smaller, only about half-an-inch in length, 
and of a pale, yellowish brown colour with two 
blackish longtitudinal stripes on the thorax. The 
wings in the mature insect completely cover the 
abdomen, in fact, project considerably beyond it 
in both sexes. In immature individuals the abdomen 
is rather strongly marked with black or dark brown, 
arranged in two rather ill-defined broad streaks 
eontinuous with those of the thorax; sometimes 
these streaks unite to cover almost the whole of 
the abdomen. 

This insect, though also nocturnal, does not shun 
the light quite so assiduously as B. orientalis, so 
that it is more readily found by day. It seems to 
affect larger buildings, particularly when heated 
with a system of hot-water pipes, mills, &c., and 
is not so often found in ordinary dwelling-houses 
as its larger relative. It frequently swarms on 
ships, so that it is readily carried from port t» 
port, and is now found practically all over the 
world. 

Periplaneta americana, the largest of the cock- 
roaches mentioned, is nearly one-and-a-half inches 
in length; of reddish brown colour, not so dark as 
B. orientalis, and the wings completely cover and 
extend beyond the abdomen. This species also is 
frequently found on ship-board, and is thus widely 
distributed in seaport towns. 
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PossisLE Insect Hosts or Gongylonema 1N 
ICELAND. 


The very limited insect fauna of these regions 
must obviously narrow down our search for pos- 
sible hosts of Gongylonema. Of such hosts 
hitherto recorded from other parts of the world 
the beetles are represented only by the genera 
Aphodius and Blaps. Aphodius lapponum Gyll. 
is not uncommon in sheep’s dung, while A. alpinus 
Scop. and A. foetidus F. have also been recorded, 
possibly in error for the first-named. This species 
might be expected therefore to serve as host for 
the early stages of a Gongylonema affecting sheep, 
gats or reindeer. 

There are no published records of any species 
of Blaps or of Tenebrio occurring in Iceland, but 
Dr. Sambon informs me that specimens of Blaps 
mucronata locally captured and of B. gages are 
preserved in the Reykjavik Museum, while it is 
nop improbable that Tenebrio may occur in bake- 
houses. 

Blattella germanica was found in some numbers 
by Dr. Sambon in houses, and on ships in the har- 
bou, while Periplaneta americana and Blatta 
orientalis have also been found. 

Any of these insects may function as 
nternediate hosts for a Gongylonema occurring in 
rats and mice, and occasionally securing lodgment 
in man. 

Another semi-domestic insect recently collected 
by Dr. Sambon and not hitherto recorded from 
Iceland, though of this also specimens are pre- 
served in the museum, is the carabid beetle, 
Pristonychus terricola, Hbst. This beetle belongs 
toa family that is strongly predaceous in habit, 
bth in the larval and adult stages. A closely 
allied species, Sphodrus leucophthalmus, L., preys 
particularly upon Blaps, and has been found with 
it by Dr. Sambon in Italy. What would be the 
fate of a larval Gongylonema, presuming that it 
were swallowed without injury by one of these 
predaceous carabide, is not certain. There is the 
possibility that it would have lost the capacity, 
possessed on its first hatching from the egg, of 
burrowing through the wall of the intestine in order 
to seek its proper quarters in the body cavity or 
musculature, or would perish in the process of 
Jizetion, 

Seurat, however, has shown that the larve of 
certain Spiruridze, if ingested, along with their first 
host, by some small animal which is not their appro- 
priate final host, are capable of re-encystment, 
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Annotations: 





Investigations on the Epidemiology of Hookworm 
Disease in Colombo. Part I: On the Isolation and 
Identification of Infective Nematode Larve. Part 
II: Observations on the Viability of the Hookworm 
Larve (L. Fabian Hirst, Ceylon Journal of Science, 
wl i part i, June 4, 1924).—In part i the 


available methods for isolating nematode larvæ 
from soil, sludge and sewage are briefly dis- 
cussed. Modifications of the Baermann technique 
for the special purpose of isolating nematode larva 
from gasified sewage effluents and sewage sludges 
are described. Descriptions are given of three 
methods for separating infective nematode larvw 
from the free-living nematode larve found in cer- 
tain soils. The methods are based upon the re- 
actions of hookworm larve to particular environ- 
mental stimuli. A new thermotropic reaction of 
hookworm larve is described. In part ii a series of 
laboratory experiments are described on the length 
of survival of human hookworm larve (Necator 
americanus) in various soils of given composition. 
In one set of experiments two of these soils 
were heated sufficiently to destroy nematode larve, 
a shallow layer placed in pans, and mixed with 
human feces containing numerous ova. Human 
hookworm larve were recovered after at least 108 
days and at most 124 days from the surface of the 
soil. The numbers of living larvee were well main- 
tained during the first two months of these experi- 
ments, which were carried out under tropical con- 
ditions. The length of survival of N. americanus 
larve isolated from cultures by Baermann’s 
method was studied in another series of experi- 
ments. The larva were immersed in various 
fluids and implanted in pots containing the three 
soils. Larve lived about three months in water 
and fluid extracts of trench soil. They died out 
rapidly in salt solution. Cultivated Necator larve 
survived 120 days in the interstices of the unsteri- 
lized laterite soil. The human hookworm larve 
died out much more rapidly in soils and fluids 
maintained at blood heat, than in the same sub- 
stances at room temperature. 





Control of Hookworm Disease in South Alabama 
(W. G. Smillie, The Southern Medical Journal, 
vol. xviij No, 7, July, 1924)—Hookworm in- 
fection is widely distributed in all ages and classes 
of people in the sandy coastal plane of South 
Alabama. Hookworm disease, that is, infection so 
severe as to be of actual harm to the individual, 
and so widespread as to be of economic importance 
to the community, is limited to rural children of 
school age. It can be almost entirely eradicated 
from a given country in a single year by mass 
treatment of the rural school children. This does 
not require an expensive hookworm campaign, 
but should be effected through the routine activities 
of the full-time county health officer and his nurse. 
The hookworm infection rate will not be reduced 
by this method of mass treatment. But hook- 
worm infection is never permanently reduced by 
treatment. Hookworm treatment should be used 
to control actual hookworm disease. Sanitation 
should be employed to reduce hookworm infection. 
Sanitation methods should be begun in conjunction 
with the hookworm treatment and should be 
pushed consistently until at least 80 per cent. of 
the rural homes have sanitary toilets. 
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Experimenta in the Treatment of Hookworm 
Disease with Carbon-Tetrachlorid and _ Ascaridol 
(S. B. Pessoa, Southern Medical Journal, vol. 
xvii, No. 9, September,” 1924).—4A mixture of 
earbon tetrachlorid and ascaridol, in a maximum 
dose of carbon-tetrachlorid, 1 mil, and ascaridol 
0:75 mil, removed 94:5 per cent. of the hook- 
worms harboured by a group of twenty patients. 
A dosage of 0°75 mil of asearidol, followed in half- 
an-hour by 1 mil of carbon-tetrachlorid, removed 
94:8 per cent. of the hookworms harboured by a 
group of twenty-eight persons. Carbontetra- 
chlorid is well tolerated by the great majority of per- 
sons in doses up to 3 mil, which is the maximum 
dose used by the author. In some persons the 
ingestion of this drug, even in small doses (1 mil) 
produced symptoms attributable to a lesion of the 
liver. These symptoms may even be those of acute 
toxie jaundice. Four of the five cases of intoxica- 
tion which have been noted following of administra- 
tion of the drug were observed in chronic alcoholies, 
two of them showed evident signs of hepatie 
cirrhosis. 
been treated who did not show any symptoms of 
intoxication. No conclusions can be drawn from 
one case of intoxication in a non-alcoholic patient. 
Considering that most persons bear the administra- 
-tion of carbon-tetrachlorid well, but that some per- 
sons, such as chronic alcoholics, are susceptible 
to even small doses of this drug, the author thinks 
it advisable in future experiments to exclude the 
latter class of persons from treatment with the 
drug. In suitable cases the carbon-tetrachlorid 
could be administered in larger doses (2 to 3 mils) 
with ascaridol in doses of 0°5 mil to 0°75 mil. 
Such treatment would probably be sufficient to 
cure. The contra-indicated cases might be treated 
with chenopodium oil or ascaridol in accordance 
with the standard method, 





Determination of the Resistance of Leukocytes 
(J. J. Sampson, Arch, Internal Medicine, October 
15, 1924).—White blood cells recently delivered 
into the circulation have an increased: resistance, 
excepting, presumably, according to the present 
criteria of morphology, immature cells such as 
occur in acute leukemia. In patients who suecumb 
to an infection or intoxication, there is evidence 
that the increased resistance is less marked 
than in those patients who are holding the 
infection or intoxication in check or overcoming 
it. This partially confirms Mauriae's '' Oscilla- 
tion of Defense," which promises to be an ad- 
ditional factor in arriving at a prognosis in at least 
some of the acute infectious diseases. 





Report of a Fatal Case of Juvenile Diabetic 
Coma with Insignificant Ketonuria, and with a 
Large Amount of Acetone in the Spinal Fluid 
(H. M. Feinblatt, Arch. Intern. Med., October 
15, 1924).—In the case of a comatose girl, aged 
nine years, with the classical symptoms of diabetes 
mellitus, dating back three weeks, and with a 
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However, several other alcoholics have ` 


markedly reduced carbon dioxid combining power 
of the plasma, the urine revealed only a faint 
trace of acetone and no diacetic. acid. Notwith- 
standing the fact that there was no acetone in the 
blood, a very large amount of this substance was 
found in the spinal fluid. Although 110 units of 
insulin (H. insulin-lily) were administered. within 
a period of twelve hours, there was no reaction at 
all and the blood sugar level was not in the least 
affected, 


Observations on the Morphology and Life Cycle 
of Filaria recondita Grassi (M. A. Narayan Rao, 
Agricultural. Research Institute, Pusa. Bulletin, No. 
144, 1923).—Of the numerous dogs brought to the 
College Hospital, Madras, none was found to har- 
bour mierofilaria until December, 1921. Since then 
seven cases have come under observation, all of 
them in-patients of the hospital. The microfilaria 
appeared the same in all cases. Five of the dogs 
infected were brought to the hospital for other 
reasons and were kept in contact with the other 
two cases for periods varying from a fortnight to 
a month. It is evident, therefore, that the filariasis 
was acquired after their admission to hospital. - 
The author is of the opinion that the carrier of the 
disease was culex mosquito, 
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Abstract. 


REPORT OF THE ANKYLOSTOMIASIS 
INQUIRY IN MADRAS.! 


E 


By K. S. 





Mitaskan. 


THE inquiry was commenced on July 28, 1916, 
and was closed on January 27, 1923. After study- 
ing for a month and a half the methods adopted 
by Lieut.-Colonel Clayton Lane, I.M.S., in carry- 
ing out his ankylostomiasis inquiry in the Dar- 
jeeling District, I began work in October, 1916, 
among the coolies collected at the Nagapatam 
Emigration Depot. This first portion of the in- 
quiry was completed in March, 1917. The results 
of the examination of 11,500 coolies showed that 
98:6 per cent. of the coolies harbour hookworms. ; 
the infection’ is endemic; it is universally dis- 
tributed in the rural areas of the thirteen dis- 
triets and four States of the southern half of the 
Presidency. It is slightly less in amount—91-0 per 
cent.—in the urban areas. The infection is com- 
patible with apparent good health. Sixty and 
thirty-seven per cent. of the coolies are infected 
with round-worms and whip-worms respectively. 
Multiple infections are a common feature. 

The chief object of the inquiry at Dindigul and 
the surrounding villages was to ascertain how far 





! Abstracted from the Indian Medical Research Memoirs, 
vol. i, No. 1, October, 1924. 
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propaganda and free medical help can induce the 
population to adopt sanitary habits; and by: en- 
deavouring to rid this area of the infection, to 
iomulate the lines of future field work in the 
presidency. As no improvement in the sanitary 
habits of the people was apparent after two years 
ut field eampaign and the results were long in 
coming, the Scientific Advisory Board felt that 
such a campalgn lay outside its scope of research 
work, This second portion of the inquiry was 
eled on May 24, 1919. The results of other in- 
vestigations at Dindigul confirmed the findings of 
the inquiry at the Negaputam Emigration Depot, 
ind showed that (a) the infection is mainly by 
necators; (b) it varies in intensity in the various 
communities; and (c) is on the whole a light one 
(twenty-two hookworms per person). 

The investigations at the Trichinopoly Central 
Jul were intended to indicate the intensity of the 
Lokworm infection in the districts and the effects 
of treatment on the general health of the com- 
munity, Problems in connection with hookworm 
anthelmintics (in collaboration with Rev. Father 
I. F. Caius, S.J.) and other problems arising from 
difficulties experienced in the field were also 
uckled. After the close of work at Dindigul I 
was asked to devote myself exclusively to experi- 
mental work in this jail. The results of these in- 
vestigations confirmed the findings of the inquiry 
t Negapatam Emigration Depot and at Dindigul, 
showed that the percentage prevalence of Ankylosto- 
mum duodenale varies between ten and eighty; the 
bighest degree of infection with it, is ten per person 
ir Tanjore district. A. ceylanicum infection is 
absent in southern India. The intensity of hook- 
worm infection varies in the different districts of 
the presidency; it is highest in Malabar and Tan- 
pre with 103 and 93 hookworms per person respec- 
tively; and averages between twenty and forty- 
one in the districts of Salem, Coimbatore, Trichino- 
tly, Ramnad, Madura and Tinnevelly. Round- 
worm and whip-worm infection was found in forty- 
three and twenty-six per cent. of 6,400 convicts 
^amined. Oxyuris infection was found macro- 
«opically in ninety-nine per cent. of the convicts. 
Umund-iteh and consequent dermatitis are in- 
viriably absent. Ankylostomiasis with pronounced 
emia and consequent emaciation is rarely noticed. 
The presence of occult blood in stools, long after 
‘he hookworm infection has been removed, indi- 
ves a possible cause of the refractory anemia 
«4 «me eases. The hemoglobin percentage aver- 
us 740; 01:5 per cent. of the convicts are appar- 
-ally healthy, the balance of 8:5 per cent. consist- 
ing of mild cases of ankylostomiasis. The hemo- 
Ibin percentage bears no clear relationship to the 
umber of hookworms harboured. There is, there- 
fue, no justification for a classification of light, 
will and severe infection based on the degree of 
'nemis, Removal of the infection brings about a 
nin in body weight. Flies carry with them hook- 
"omn ova and larve and may thus be the dis- 
vminators of the disease. They also carry the 
mind-worm and whip-worm ova. There appears 


to be some correlation between humidity and in- 
tensity of infection—the higher the humidity the 
greater the infection. The infection is influenced 
by gross seasonal variations in humidity. Diagnosis 
of hookworm infection in the host is unreliable 
if it is based on the presence of occult blood in 
stools, the degree of ansmia or high cesinophilia 
percentage. Diagnosis based on the presence of 
ova and worms in stools is reliable. Of these the 
first is to be preferred whenever the determination 
of the degree of the infection is not required. The 
diagnosis of ova is best made by the ‘ Flotation " 
method. In the case of post-treatment diagnosis 


‘of helminth infections, the diagnosis of ova made 


after the fourth day of treatment with batanaph- 
thol, thymol, carbon tetrachloride and santonin, 
is reliable. With chenopodium oil the diagnosis 
should not be undertaken until the twelfth day of 
treatment. Hookworm infection is a predisposing 
factor in bowel complaints and in such generalized 
infections as influenza. Freedom from infection 
shortens the pertod of illness and lessens the average 
death-rate. Natural elimination of hookworm in- 
fection does occur under sanitary conditions; which 
appreciably lowers the intensity of the infection; 
such natural elimination is a slow process. It is 
impossible at present to give an opinion about the 
duration of life of the hookworm. The variations 
that occur in the intensity of the infection when 
the host is kept under sanitary conditions, or when 
reinfection is influenced by changes in atmospheric 
humidity, suggest that the duration of life of the 
worm is probably one that can be counted in 
months. Natural elimination of hookworm infec- 
tion (ova and larve) in the night-soil occurs within 
a period of fourteen weeks, and is rapid in every 
succeeding age-period of the infection. The larvae 
do not migrate from the place of development and 
are commonly found unsheathed in nature. So far 
as parasitic helminthic infections are concerned, 
night-soil ean safely be used as manure after a 
period of six months. 

The investigations on anthelminties showed muen 
that was obscure and irrelevant in hookworm 
treatments, 

———»——————— 
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Note on a Herpetomonas Found in the Gut of the 
Sandfly Phlebotomus Argentipes, Fed on Kala-azar 
Patients (R. Knowles and L. E. Napier).—In ten 
out of eleven consecutive experiments, female 
laboratory-bred P. angentipes, fed on the parasite- 
containing blood of kala-azar patients showed 
typical herpetomonad forms in the fore-gut or mid- 
gut at the third to the fifth day after the feed. No 
less than twenty-five out of fifty-six such fed flies 
showed herpetomonads, and in six instances the 
infection was a heavy one, although the patient's 
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blood films had shown only seanty L. donovani 
present. On dissection and examination of 811 
control sandflies, including both P. minutus and P, 
agentipes, the only natural infections encountered 
have been once a Rickettsia, three times a Bodo, 
and once a doubtful spirochete. Nothing re- 
sembling a herpetomonad had been encountered. 
On dissection and examination of forty-six other 
control female P. argentipes fed upon persons not 
suffering from kala-azar, no protozoa were found. 
It is concluded that L. donovani passes into its 
flagellate form in the gut of P. argentipes under 
suitable conditions of atmospheric temperature and 


humidity. Any further conclusions with regard to` 


the kala-azar transmission problem, however, are 
at present carefully avoided. What is wanted is 
further work, which is now in progress, rather than 
speculation, 


Ankylosis of Joints (W. L. Harnett).—Ankylosis 
of joints are classified into (1) Cases in which the 
pathological process (disease or injury) started out- 
side the joint; (2) Cases in which the primary pro- 
cess started within the joint, the contracture of 
surrounding structures being secondary. The com- 
parative rarity of ankylosis as the result of tuber- 
culosis in India is noteworthy. Bony ankylosis 
and fibrous ankylosis are described and illustrative 
cases are given. 


Canine Leishmaniasis in Bombay (Khan Bahadur 
C. R. Avari and F, P. Mackie).—A pariah dog 
was noticed to have a superficial sore near the base 
of one of its ears. Films were made and leish- 
mania-like parasites were found in fair numbers. 
The dog was not seen again for some days, and, 
when caught a week later the small lesion was 
found to have healed and there only .remained a 
small nodule partly covered by a scab. The nodule 
was excised and broken up in saline and rubbed 
into scarifications on the head of a dog and a 
monkey. No case of leishmanial infection of Indian 
dogs has been previously recorded, but this case 
shows that the disease exists in India. 


A Note on the Testing of Insulin in India (J. 
Taylor).—The details of a method used in the 
standardization of insulin are described. The re- 
sults of tests of a sample of insulin in tablet form 
are given, and show that with Indian rabbits 
a potency approximating to the manufacturers’ 
estimate was obtained, These tests show that 
although there is a variation in the response of 
Indian rabbits of mixed breeds, the average result 
obtained from a series of these rabbits can be relied 
on. Later, tests have been carried out with further 
samples of insulin in solution form from English 
manufacturers which have been found to be of 
full original potency. 


On the Life History of Herpetomonas Musce 
Domesticew (W. C. Ross and M. Hussain).— The ob- 
servations carried out show that herpetomonas is 
a tissue parasite, not an intestinal parasite. The 
flagellate stage is an ephemeral one, lasting for 
a period of not more than six hours, and often less. 


The function of the flagellate stage is one of sexual 
reproduction. The parasite after entering the fly's 
intestine in its effective spore stage, penetrates 
the intestinal wall in the upper part of the intestine, 
and reaches the loose areolar tissue under the lining 
membrane of the intestine, in which it divides by 
fission, multiplies, and grows to maturity. The 
process of growth in the tissue usually occupys 
three days, at the end of which period the mature 
flagellate bores its way back to the lumen of the gut, 
where. à process of sexual conjugation takes place 
almost at once and cannot usually be observed 
after a lapse of fifteen minutes after the migration 
of the parasite. After one or two hours a pro- 
cess of '' spore extrusion ’’ takes place, which lasts 
for about ten minutes. These spores are present 
in enormous numbers in the lower gut of infected 
flies, and they have also been observed in N.N.N. 
cultures from, kala-azar cases. The spores un- 
doubtedly constitute the infective stage of the para- 
site and are resistant to a hostile environment and 
capable of withstanding exposure. The flagellates 
themselves have almost all disappeared before reach- 
ing the lower gut, and those that remain are 
almost all degenerate or dead. Fission of flagellates 
has never been observed during the whole course of 
these observations. 


A Case of Complete Transposition of the Viscera 
(N. C. Kapur)—A rare case of complete trans- 
position of the viscera is described in a Hindu 
boy, aged eight years, attending the out-patients' 
department of the Medical College Hospital for 
treatment for kala-azar. Palpation of the abdomen 
revealed a tumor in the right hypochondriac 
region extending downwards and inwards to about 
the level of the umbilicus. The liver was felt in 
the left hypochondrium and was slightly enlarged. 
He was taken into hospital and X-ray examination 
showed the heart on the right side of the chest. 
Skiagrams of the abdomen taken after a bismuth 
meal showed that the stomach was mainly situated 
on the right side of the abdomen with its cardiac 
end under the right cupola of the diaphragm and 
the duodenale bulb on the left side of the middle 
line. The cecum and the ascending colon were 
found on the left side. The descending and the 
sigmoid colon were situated on the right side of 
the abdomen. 


Notes on Some Cases of Relapsing Fever (K. V. 
Raju).—Twenty-nine cases are described of relaps- 
ing fever admitted to the Railway Hospital, Hubli, 
during a local epidemic in August to October 
1923. All the patients complained of pains in 
the back, legs, and all over the body. The dis- 
ease attacks mostly male adults of the poor and 
dirty working class, A few cases were seen 
amongst women, and five cases in children between 
four and five years old. Many cases could have 
been mistaken for plague, which was also prevalent 
at the same time, but were confirmed by diagnosis 
which showed spirochetes in the blood. The aches 
and pains persist during the apyrexial period. 


Feb. 16, 1925] THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. [No. 4, Vol. XXVIII. 











Original Communications. 





THE INFLUENCE OF CLIMATE AND 
MALARIA ON YAWS. 


By G. C. Ramsay, O.B.E., M.D.Edin., D.T. M.&H.Eng. 
Labac Central Hospital, Cachar, Assam. 


AccoRDING to Manson-Bahr in ‘‘Manson’s Tropical 
Diseases," '' Yaws is practically confined to the 
tropics and sub-tropies and even there is absent 
at high altitudes, but owing to its great similarity 
to syphilis and the extent to which these two dis- 
eases overlap, it would appear to be impossible 
to define its exact limits." 

In a description of the diseases of Mongalla 
Captain Cantlie writes: '' The statement that yaws 
does not occur in the mountains or at a higher 
level than 800 feet (Castellani and Chalmers, 
page 1537) is refuted by experience here. Cases 
are very common from the upland mountainous 
regions around Torit at levels of 1,000 to 5,000 
feet or more above sea level.” 

My own experience in the Cachar district of 
Assam is that yaws is more prevalent among the 
a tribes than it is among the inhabitants on the 
plains. 

The district of Cachar is a low-lying plain broken 
up by isolated hillocks and surrounded by ranges 
of hills varying from 2,000 to 6,000 feet in height. 

The climate is characterized by excessive humid- 
ity and is markedly oppressive during the monsoon 
season. 

The hottest months are from May to October, 
with an average mean temperature of about eighty- 
three degrees, the coldest month being January, 
with a mean of about sixty-five degrees. 

The average rainfall is slightly over 100 inches, 
with liability to floods from June to October. 

The lesions of yaws as seen on the plains and 
fcot-hills during the warm, steamy weather are 
typically text-book in the primary and secondary 
stages. 

The extra-genital mother yaw, the minute yellow- 
pointed papular eruption, the furfuraceous des- 
quamation, the warty ring-worm or circinate yaws 
and the foot lesions (crab yaws) are as typical in 
Cachar as in other yaw-infected countries. 

The effect of climate on these lesions is remark- 
able: during the cold season on the plains it is 
a very rare occurrence to see frambeesial patients 
presenting typical yellow-crusted excrescences, but 
condylomatous-like lesions in the warm, moist 
regions of the axilla and between the nates, chronic 
dermatitis of the hands, desquamating and worm- 
eaten-like lesions of the soles of the feet and 
occasionally painful joints all liable to be mistaken 
as syphilitic are what is usually seen. 

As soon as the weather becomes warmer the 
characteristic yellow-crusted yaws may reappear 
with, on the advent of the warm, rainy season, 
the painful plantar lesions. 

The same phenomena are evident amongst the 
surrounding hill tribes, the higher up the hills a 


yaw-infected person resides the more atypical does 
his disease become, but when these yaw-infected 
hill cases come down to reside on the plains or 
lower ranges of the hills during the warm monsoon 
season the true nature of their disease is at once 
apparent by the development of the typical sulphur 
yellow-crusted excrescence which is the pathogno- , 
monic lesion of frambeesia, 

The effect of climate giving the lesions of fram- 
bosia a syphilitic appearance is doubtless one of 
the principal reasons for diagnostic errors in colder 
latitudes. 

Heat and moisture, but principally the former, 
appear to be the main factors in producing the 
characteristic lesions of frambesia, for the cooler 
the climate the more do yaws and syphilis re- 
semble each other. 

It is when we come to the much-debated question 
of tertiary and quaternary lesions that Cachar 
apparently differs from yaw-infected regions like 
Ceylon and Fiji. 

In an experience of over 1,000 cases, tertiary 
lesions, with the exception of chronic dermatitis 
of the hands and desquamation, exfoliation and 
pitted worm-eaten-like appearances of the soles of 
the feet, are comparatively uncommon. 

Superadded infection of ulcers with Vincent's 
bacilli and Schaudinn’s spirochetes converting the 
characteristics of the frambeesial ulcer into those of 
tropical sloughing phagedsena with occasional serious 
sequele is by no means rare. 

Arthritis is seen in about three per cent. of the 
tertiary cases, the interphalangeal joints of the 
fingers being most frequently involved, but bone 
lesions (periostitis) I have only seen in six cases 
and on two occasions juxta-articular nodules were 
seen in patients with a history, but no other signs 
of yaws. 

Gangosa, goundou and cases of neuro-fram- 
besia (?) (Harper, Fiji) have not been seen in this 
yaw-infected community. 

It is a very noticeable fact that in Cachar the 
tertiary lesions of framboesia predominate amongst 
the residents on the cooler slopes of the surrounding 
hills and not on the warmer malarious plains. 

Climate per se fails to explain this anomaly, 
for severe tertiary lesions are, according to Man- 
son-Bahr and Spittel, extremely prevalent in th» 
much warmer climates of Fiji and Ceylon. 

When investigating the reasons for the com- 
parative mildness of tertiary syphilis and the ab- 
sence of para-syphilitic affections in this district, 
it appeared to me that repeated malarial infection 
might be the possible explanation, for coolies im- 
ported from a non-malarious district usually appear 
to contract a much more severe type of syphilis 
than those born and brought up locally. 

The question of racial immunity I have care- 
fully considered, but racial immunity apparently 
varies with the degree of malaria present in a dis- 
trict and the extent to which a person has become 
immunized by plasmodia. 

Theories such as Fournier's and Levaditi and 
Marie's dermatropic and neurotropic strains of 
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Spironema pallida fail in my opinion as far as 
Cachar is concerned, for cases of neuro-syphilis 
have been contracted in this province by un- 
acclimatized Europeans from apparently dematropic 
types of Aryan syphilis. 

I am well aware that statements are to be found 
in text-books contrary to my own experience. In 
the chapter on syphilis in Thomson and Miles' 
" Manual of Surgery " we read that malarial and 
other fevers and the conditions attending life in 
tropical countries from the debility which they 
cause tend to aggravate and prolong the disease, 
which then assumes the characters of what has 
been called malignant syphilis, 

l agree if these statements refer to the com- 
plications liable to result from superadded secondary 
sepsis and the organisms of tropical sloughing 
phagedena, but as regards severe tertiary lesions 
(excepting possibly syphilitic aortitis) my experience 
has been that one sees more in the average out- 
patient department of an English hospital in a few 
days than one sees in this district in a year, and my 
experience is shared not only by those with whom 
I have discussed this subject in Assam, but in 
other parts of India. 

On searching the literature on frambesia I was 
interested to find that my. own observations were 
by no means new, for Powell, in his article on 
'" Yaws in India," which he read before the 
Dermatological Society of Great Britain and Ireland 
in 1896, remarks. on the effect of pyrexia on 
frambeesia. 

He writes: ‘f One of the most striking charac- 
teristics of frambeesia is the disappearance of the 
eruption during or after a febrile attack. So re- 
markable is this that the coolies themselves ob- 
serve it and usually mention the fact when describ- 
ing the disease to an inquirer. The cases in which 
malaria is the curative agent are so numerous that 
I shall only refer to some of the most recent."' 

He then mentions cases of yaws where fram- 
beesial eruptions subsided after contracting severe 
remittent fever and again remarks that yaws is 
most prevalent in gardens where the incidence of 
malaria is least. 

Powell, however, did not confine his belief en- 
tirely to malaria, but believed fever due to other 
causes has also a beneficial effect and in his con- 
clusions on the effect of pyrexia, writes, '' The 
fever to produce satisfactory results should be «f 
some days’ duration." 

From Powell's observations, from my own in- 
vestigations from the fact that Fiji is non- 
malarious, Ceylon (I am informed) very slightly so, 
from the fact that tertiary yaws in Cachar pre- 
dominate on the cooler and less malarious hills, 
it would seem a feasible conclusion that the pre- 
valence and severity of tertiary frambeesial lesions 
depends upon the absence, incidence and degree 
of malarial infection in a yaw-infected region. 

One naturally asks in what way does malaria 
protect? 

Are antibodies formed by plasmodia against 
the toxins of spironemata or can these phenomena 





be explained on the basis of ‘‘ protein shock 


therapy ?”’ 

“ Protein shock ’’ is, I believe the commonly 
accepted explanation of the Vienna treatment of 
general paralysis of the insane by plasmodia. 

When discussing these observations recently iu 
England, a distinguished London  bacteriologist 
with a tropical experience, made the interesting 
remark that the rarity of enteric fever amongst 
indigenous communities in the tropics might 
possibly be explained on the same basis. 

In the meantime I trust that other workers in 
other yaw-infected regions will publish their un- 
biased opinions. 
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THE TREATMENT OF HJEMOGLOBINURIC 
FEVER WITH CAFFEINE SODIO-BENZOATE. 


By A. A, Facio, M.D., 
AND 
M. D. Rosas, M.D. 
United Fruit Company Hospital, Port Limon, Costa Rica, C. A. 


In the symptomatic treatment of hemoglobinuric 
fever three prominent conditions must be considered, 
namely (1) kidney lesions; (2) the cardiac weakness ; 
and (3) the nervous condition. Having in mind 
these three cardinal points, we have adopted a 
special line of treatment. 

At the present time we are in a position to state 
that during the past eight months all our hemo- 
globinurie fever patients admitted to the hospital, 
twelve in number, have been successfully cured. It 


is not our purpose to attribute a specific value to 


this plan of treatment, but simply to report the 
result of our experience with these cases. Two of 
the more severe cases will be fully reported. 

There are few conditions in tropical pathology 
which require greater skill on the part of the phy- 
sician than the treatment of a case of hemoglobin- 
urie fever. The basis of the plan of treatment 
recommended by us consists in the hypodermic 
administration of caffeine sodio-benzoate. ^ About 
two years ago one of us was treating a severe case 
of acute catarrhal jaundice when it was found that 
cardiac stimulation became necessary, and for this 
purpose caffeine sodio-benzoate was the stimulant 
selected. With its administration the circulation 
of the patient decidedly improved, and what was 
partieularly impressive was the rapidity with which 
the skin cleared up from its ieteroid hue and the 
bile from the urine. "These results appeared on the 
fourth day following the daily administration of 
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three grains of caffeine 
dermically. 

Caffeine sodio-benzoate is an offieial preparation 
of the U.S. Pharmacopeia. Physiologically it is 
not only a general tonic but a cardiac and renal 
stimulant as well. According to Hare, caffeine 
mereases diuresis by causing dilatation of the renal 
vessels, particularly in the glomerules, and it 
further prevents the absorptive action of the tubules. 
It also exerts a direct stimulating influence on the 
secretory epithelium of the kidneys. Upon the 
tissue waste the drug acts as a depressant and there- 
fore conserves tissue. 

Recently we have been able to demonstrate 
experimentally in our laboratory that caffeine sodio- 
benzoate also possesses anti-hemolytic properties, 
which may explain the good results obtained by us 
in our treatment of hemoglobinuric fever patients. 

The drug is not supposed to supply the normal 
anti-hemolytic substance of the blood, if this be at 
fault in blackwater fever and paroxysmal hemo- 
clobinuria, but nevertheless it tends to prevent 
further hemolysis. 

The following technique was used to demonstrate 
m vitro the anti-hemolytic power of the drug. 
Eleven separate solutions of caffeine sodio-benzoate 
were made in isotonic solution of sodium chloride. 
The degrees of dilution varied in strength from 1 to 
20 milligrammes of the drug to each c.c. of sodium 
chloride solution. Anti-human hemolytic ambo- 
ceptor was used jn the test, and also complement 
previously titrated with a 10 per cent. emulsion of 
human red blood cells. To each test tube was 
added 1 c.c. of the different strengths of the solution 
of eaffeine sodio-benzoate, 1 unit each of amboceptor 
and of complement, and 0:1 of the suspension of 
red blood cells. Sufficient saline solution was then 

dded to make 3 c.c. in each test tube. Two control 
test tubes were prepared in the same way, omitting 
only the caffeine sodio-benzoate, and all were incu- 
bated in a water bath at 374° C. for three hours. 
The results are given in the following table :— 


sodio-benzoate  hypo- 


Strength of sol. caff. 


Tes tabes and sod.-benzoate Results 

1 (Control) 0-000 Total hemolysis 
as ae 0-001 .. Medium hemolysis 
$ 0-002 T P m 

A ies 0 003 is 5 ER 

b 0-004 ids ñ y 

85. 0-005 a js ai 

T 0-006 Slight 5 

8... 0:007 ” » 

3... 0 008 ie K 

10 .. 0-009 No apparent hemolysis 
Hc. as 0-010 3i s 
Hess 0 020 No hemolysis at all 
13 (Control) 0-000 Total hemolysis 


It will be noted that tubes 1 and 13 were the con- 
iml, and the hemolysis was complete; tubes 2 to 
ô showed medium hemolysis; tubes 7 to 9 slight 
hemolysis; tubes 11 and 12 no hemolysis, Similar 
experiments were made with solutions of sodium 
benzoate and plain caffeine respectively, and the 
results were the same as those produced by the 
combination of caffeine sodio-benzoate. It appears, 
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therefore, that both sodio-benzoate and caffeine 
possess the anti-hemolytic properties. Clinically 
we have observed that the combination of these two 
drugs yields better results than the administration 
of either one separately, and hence we hàve adopted 
for treatment the caffeine sodio-benzoate. 

We have a complete record of twelve cases of 
hazemoglobinurie fever; five of them were true black- 
water fever and the remaining seven were probably 
The following 
are reports of two severe cases of blackwater fever 
which terminated in recovery :— 

Case No. 1.—B. A., Costa Rican labourer, 23 
years of age, had been suffering off and on with 
attacks of chills and fever for three months previous 
to his admission to the hospital. During this time 
he had been taking 10 grains of quinine sulphate 
three times daily. He was admitted to the hospital 
at 4 p.m, on July 7, 1924, when he was suffering 
with a chill which lasted 45 minutes. He stated 
that he had had persistent vomiting and had passed 
bloody urine for the past 14 hours. The skin and 
sclera were very yellow. The pulse rate, 127 per 
minute, was soft and irregular, respirations 34, and 
temperature 104° F. in the axilla. The lungs were 
negative but the liver and spleen were palpable. 
Hemoglobin was 30 per cent. and the red cell count 
2,100,000. « 

An enteroclysis with glucose and sodium bicar- 
bonate was prescribed, and he was given a hypo- 
dermie injection of caffeine sodio-benzoate. His 
nourishment was restricted to iced lemonade. 
Vomiting was persistent and the stomach contents 
bile-stained. At 7 p.m. the pulse rate and tem- 
perature remained about the same, and he passed 
275 e.c. of port wine-coloured urine. He was very 
restless and a quarter of a grain of morphine was 
given, after which the vomiting ceased, and the 
patient rested until 5 a.m. the next morning. At 
8 a.m., July 8, temperature was 1089 F., pulse 118, 
and he passed 300 c.c. of dark red urine. Three 
grains of caffeine sodio-benzoate were given hypo- 
dermically and the rectal instillations continued. 
At 7 p.m. that day his temperature rose to 10449 F. 
and the pulse rate to 142. He complained of pain 
in the back and severe headache and no urine had 
been voided for nine hours. During the night he 
had had two bile-stained stools. The caffeine sodio- 
benzoate hypodermically was repeated. At 8 p.m. 
the temperature dropped to 100° F., and he passed 
600 c.c. of yellow clouded urine. His condition 
gradually improved, and on the morning of the 12th 
his temperature became normal and the urine was 
of a dark yellow colour. 

The injections of caffeine sodio-benzoate were 
continued once a day until the 16th, on which date 
the urine was clear and the icterus of the skin had 
disappeared. The patient was then ordered quinine 
hydrochloride by mouth, grains 10, three times 
daily. He was discharged from the hospital in good 
condition on July 27. 

Case No. 2.—R. G., age 38, Costa Rican 
labourer, was admitted to the hospital on August 
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29, 1924, at 8 a.m. He was in such a weakened 
condition and confused state of mind that no history 
of the illness could be obtained. The temperature 
was 1039 F. in the axilla, pulse 127, and respira- 
tions 27. The skin and conjunctiva were of a deep 
lemon colour, his breath foul, tongue heavily coated 
and of a dark yellowish hue. The heart sounds 
were weak and irregular, the lungs apparently 
normal, and the spleen could be palpated five 
fingers breadth below the costal margin. The liver 
was somewhat enlarged and sensitive on palpation. 
Hiccough and vomiting were very persistent and 
the patient's clothing was stained with bloody urine. 
The blood examination proved negative for para- 
sites, the hemoglobin showed 20 per cent., and the 
red cell count 2,250,000. Three grains of caffeine 
sodio-benzoate were given hypodermically and a 
cleansing enema ordered, which resulted in a large 
quantity of hard bile-stained fecal matter. Rectal 
instillations with glucose and sodium bicarbonate 
were begun. 

At 11 p.m. that night the patient voided 40 c.c. of 
black urine. The vomiting and hiccoughs persisted 
until 3 a.m. the following morning, when the patient 
fell asleep. In the morning the patient was almost 
comatose, though the temperature was only 994° F. 
An intravenous injection of three grains of caffeine 
sodio-benzoate was given at 0.45 a.m. ‘The patient 
then voided 185 c.c. of port-wine coloured urine, 
his mind cleared, and he complained of thirst and 
severe headache. Iced lemonade was ordered but 
was not retained. An ice bag was applied to the 
abdomen, and subsequently lemonade and white 
rock water were given and partly retained. On the 
next day the temperature became normal. At 9 
a.m. he voided 500 c.c. of dark red urine, hiccoughs 
and vomiting had ceased, patient felt hungry and 
soft diet was ordered. He continued in this con- 
dition until September 3, passing dark-coloured 
urine, and complained occasionally of headaches. 
On September 4 at 1 p.m. he had a chill, the tem- 
perature rose to 1049 F., and he voided 250 c.c. of 
dark red urine. Tertian malaria parasites were 
found in the blood at this time. The previous treat- 
ment was again instituted, and the following day, 
September 5, at 6 a.m., the temperature became 
normal and he voided 200 c.c. of clear urine. On 
this date the patient was ordered quinine hydro- 
chloride, 10 grains three times daily, by mouth, 
and the hypodermic of three grains of caffeine and 
sodio-benzoate were continued daily until Septem- 
ber 9, at which time the skin had lost its icteroid 
colour. He was discharged in good condition on 
September 12. 

At the beginning of our observations we gave the 
caffeine and sodium-benzoate intravenously, but 
patients always complained of severe headache 
immediately after the injection, and it was then 
decided to administer it intramuscularly except in 
depressed cases with weak circulation, when it was 
given intravenously. 

The following is the routine method we have 
adopted in treating these cases. This of course 


may be varied to meet the indications of each indi- 
vidual. No quinine is to be given unless the para- 
sites are found and then only after the patient's 
urine has become normal. The temperature is con- 
trolled by cold sponges and the application of an 
ice cap to the head. Purgatives are not advisable 
during the acute attack, and cleansing enemas are 
to be preferred. These should be followed by an 
enteroclysis of a solution containing 2 per cent. of 
sodium bicarbonate and 1 per cent. of glucose, 
administered very slowly (from 40 to 50 drops per 
minute). This is kept up for three hours at a time, 
with equal intervals of rest, until the urine is voided 
more or less normally as to quantity and quality. 
Caffeine sodio-benzoate (U.S.P.), grains 8, is given 
intramuscularly twice daily; the first injection early 
in the morning and the second at 4 p.m., so that it 
will interfere with sleep as little as possible. If 
after the seventh day the patient still remains much 
jaundiced, the caffeine sodio-benzoate can be con- 
tinued once daily until the twelfth day. 

We have found that vomiting and hiccough could 
best be controlled by a single hypodermic injection 
of morphine and atropine, which also acts as a nerve 
sedative. Thirst is generally controlled by the 
enteroclysis, but in very severe cases a hypodermo- 
clysis is reeommended. During the first three days 
of the attack the diet is restricted to liquid gelatine, 
soda water, lemonade, or plain Vichy water. When 
the vomiting ceases milk may be added to the diet. 





THE MTIOLOGY OF BLACKWATER 
FEVER.! 


By W. M. Hewertson, M.B., D.P.H. 
Government Medical Officer, Sinoia, S. Rhodesia. 


Wuar, then, do we know of the particular relation 
of light to hemoglobin? Space only allows a 
scanty account. 

Chemically.—Since the work of Wilstatter and 
Stoll was confirmed, it is now established that 
chlorophyll and hemoglobin are closely related— 
their enormous molecules having as a common base 
the four-pyrrol ring combination—tio-porphyrit 
—a remarkable chemieal structure containing by 
weight 372 parts of carbon to 92 of hydrogen and 
nitrogen. In chlorophyll one atom of magnesium 
gives it its colour and unique endowment for trans- 
forming light into chemical energy. In hemoglobir 
an atom of iron likewise endows it with its specific 
power of absorbing and releasing oxygen, also v 
primary life endowment for animal organisms. 

Evolutionally.—The work of Fulton on “ Anima 
Chlorophyll '' [11], together with the evidence fron 
other researches collected by him, shows a very 
strong probability that hemoglobin originated fron 
chlorophyll and was gradually adapted in the cours« 
of evolution to its specific purpose in the highe: 
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orders, and, as we have seen, is at its highest in the 
mammalia, 

Physiologically.—Though diagrams showing the 
portions of the visible spectrum- absorbed by 
hemoglobin, oxy and reduced, have been for 
many years included in the textbooks, no 
study had up till recently been directed to 
discovering the effects of light so absorbed. 
This though we have had from the time when 
we began to observe frequent ocular and per- 
sonal demonstration of the effects of different expo- 
sures to light upon the skin—an effect which con- 
tains an undeniable suggestion. Grotthus’s law 
states that ''light must be absorbed in order to 
produce an effect,’’ so light which is absorbed must 
produce an effect. To quote Bayliss: ‘‘ Something 
must happen to the substance, it may be merely 
warmed, or other forms of energy—chemical, elec- 
trical, and so on—make their appearance.” 


LIGHT CONVERTED TO HEAT By BLOOD ABSORPTION. 


It is now accepted that while ultra-violet rays 
from the sun do not penetrate the skin and reach 
the blood, the longer visible ones do. Gauvain 
states that the fact has been discovered by Sonne 
that “ the visible rays which are absorbed by the 
blood are converted to heat." Accepting this, 
there is nothing to show that it is the whole story 
or the end of the story as regards heat. Leonard 
Hill says: '' The luminous rays penetrate and are 
absorbed by the blood and there changed into heat 
rays, and probably also effecting changes of a nature 
az yet unknown ”’ [12]. 

In September, 1923, in recording the tempera- 
tures of ten pedigree Friesland cattle in this dis- 
trict preparatory to making the tuberculin test, an 
interesting point was noted and casually mentioned 
by a veterinary friend. I asked for the figures and 
a complete table was submitted to me covering five 
days, two pre- and three post-test. Six of the ani- 
mals were kept inside during the first day of the 
pre-test period, while four were not, but were 
allowed to graze near the homestead. They were 
not chased and heated by exercise when brought in 
ior temperaturing, a point I specially inquired 
sbout. The temperatures of all were taken at 8 
3.m., noon, 3 p.m., 5 p.m., and 8 p.m. on Septem- 
ber 9. The noon, 3 p.m., and 5 p.m. tempera- 
tures of the two lots differed considerably, that of 
those exposed to the sun being much higher, and as 
some alarm was felt they were kept inside the fol- 

loving day, with the result that their temperatures 

showed no difference to that of the others. The 
temperatures of September 9, in the lot exposed to 

the sun, at noon, 3 p.m. and 5 p.m., averaged 103:3, 

that of those kept inside 1008. 

The extent of the rise in temperature in the sun 
was hardly credible, and naturally I examined the 
whole table closely, and it was quite consistent 
otherwise. How is such a rise in thick-skinned 
bovines to be explained? Breinl found rectal tem- 
peratures in man, on walking in the sun, of over 





103° F. We know that the great majority of chem- 
ical reactions are accelerated by heat, and that 
there is for most an optimum temperature.  ''In 
chemical action there is both absorption and libera- 
tion of heat ’’ (Jago). 

My experience of the very marked benefits of 
hospitalization of patiente in this country leads me 
to attribute this to the exclusion of light—and heat— 
along with the direct treatment received by quinine, 
and the rest in bed. à 

For the last three years I have been preaching 
the necessity of wearing large tinted spectacles of a 
greenish yellow colour, because I know from experi- 
ence how enormously they save my nervous energy. 
Many people have followed my advice and adopted 
the habit. | With remarkable consistency after a 
first experience, the remark has been made, entirely 
spontaneously, '' You don't feel the heat of the sun 
so much when wearing them." Remembering the 
retinal blood sponge, this is not to be wondered at. 

An amateur photographie friend tells me that he 
has tested these glasses, and found that it took 54 
times as long with one side of such spectacles and 
six times with the other to take a print compared 
with the ordinary method. I have not confirmed 
this, but the difference he makes is striking. Assum- 
ing that he is only to some extent correct, it is a fact 
which is easily verifiable that with a reduction of 
light the sharpness of definition of objects (with 
plain coloured glass) is increased considerably when 
wearing them: in direct sunlight here. 

I mention such facts in order to draw particular 
attention to the eye route. There is the natural 
light-curtain, the iris, responding continually and 
insensibly to light variations. I have been amused 
often to watch the unconscious reflex screwing of 
the eyebrows and puckering of the skin round the 
eye in persons who say the light does not worry them 
and contrasted it with the effect when wearing these 
chlorophyll-tinted glasses. They usually admit 
that they feel they ‘‘ can open their eyes better ”’ 
then. 


OTHER EFFECTS or LIGHT ABSORPTION. 


In addition to its conversion to heat, however, 
Bayliss, quoting various workers, shows that '' light 
can be stored by Hb "': ‘‘ Hartridge and Hill calcu- 
late from . . . what this amount is, and find that 
it is very considerable, in fact greater than that of 
any similar photo-chemical reaction with the excep- 
tion of that of the chlorophyll system.” — '' They 
find that the infra-red absorption is considerable in 
this region, which has great radiation energy.” 

The words of this great master, who has just 
passed—Sir William Bayliss—are: ‘‘ It is perfectly 
clear that light acting on the skin produces some- 
thing which must pass into the blood and be carried 
through the whole body ” [13]. 

If the generalization of the liver cells representing 
green leaf cells be approximately correct, then look- 
ing to the synthesis of carbohydrates by the latter 
and the activity of light absorption by hemoglobin, 
taking a very long shot one might suggest that this 
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light absorbed may have to do with the glycogenie 
function of the liver. 

This is by the way, however, 

Regarding the similarities in principle of the 
action of various lengths of electro-magnetic rays 
I must take the work on this point as read, it is 
impossible to detail it here. If the action of X-rays 
is indeed comparable but of course in degree infin- 
itely greater and more rapid than that of sunlight, 
then the remarks by Mottram of the Research 
Department of the Radium Institute are apropos: 
" Many attempts have been made to detect chem- 
ical changes in irradiated tissues and in the various 
substances of which they are composed; in the vast 
majority of cases no chemical change has been 
detected, or only insignificant alterations. In con- 
trast to these negative results, the evidence of 
physical changes is abundant; I refer more particu- 
larly to alterations in colloidal state . . . I refer to 
alterations in permeability of membranes and to the 
precipitation of colloidal solutions and suspen- 
sions ” [28]. 


CLINICAL Histories REGARDING LIGHT EXPOSURE. 


At this point I desire to quote, besides those of 
onset in my preceding paper on blackwater, some 
other cases which, borne in mind, form useful pegs 
for the consideration of light energy acting, either 
slowly, as a photo-thermal or photo-chemical 
reaction, and secondly, by means of an intermediary 
substance with peculiar catalytic-like powers, acting 
with great rapidity. : 

The case described as the worst case of black- 
water I ever saw, of bronze hue when first seen, 
was a man, a farmer, of strong physique, about 30 
years of age, on the day previous to being taken ill 
he had been exposed to the November sun (Dec. 21, 
midsummer), for 14 hours sitting on a maize planter, 
Extra exposure to sun has occurred in many cases 
of blackwater just before onset. This case was one 
of those which first led me definitely to suspect 
some light reaction. Jackson quotes two remark- 
able cases in which the blackwater developed on the 
very day of return to the endemic area; one of these 
had scarcely reached it. He states that these could 
be multiplied from the practices of medical officers 
working in highly malarial (? endemic blackwater) 
districts. 

A remarkable case was that of Mrs. V., who left 
the Shamva Mine, Southern Rhodesia, for a visit 
to England. Her stay there lasted four months, 
during which time she was in good health, but on 
her arrival in Salisbury after a train journey of four 
days from Cape Town, en route for Shamva, she 
developed blackwater. (Shamva district is a valley 
conforming to the type where the malignant tertian 
parasite is rife, 3,200 feet above sea-level.) 

Another case illustrating this was that of T. H., 
history as follows: Five years in Nyasaland, which. 
is highly malarious; furlough for a year in the Cape, 
a non-malarious territory as before stated, good 
health; return to Nyasaland; on the day of arrival 
blaekwater, and death three days later. In these 


cases the blackwater developed after & prolonged 
residence in a non-malarious country, as even T. H. 
had not returned to Nyasaland sufficiently long to 
allow of an incubation period of blackwater [14]. 

Such cases, excluding the possibility of being due 
to a reinfection, as they do, appear to suggest a 
climatic factor. What influence, climatic and dyna- 
mic, it would seem, can that be? It would appear 
in Jackson’s two cases to be an immediate reaction, 
yet dependent on previous residence also. 

It is well known that blackwater occurs in per- 
sons from endemic areas on a change of even a short 
distance, especially if the new locality be cooler to 
the extent of being bracing only. Cases occur fre- 
quently on arrival in England, generally within a 
week. Manson saw a case occurring 9} months 
after leaving Africa, and I have had a verbal report 
of one occurring 18 months after leaving Mesopo- 
tamia. Such cases as these could not be due to a 
photo-chemical reaction due to ‘‘ light storage.” 
The erratic onset of blackwater bears some simi- 
larity to the onset of hematoporphyrinuria in per- 
sons who have been taking sulphonal and the 
delayed jaundice in those exposed to other chem- 
icals (Willcox). ‘‘ The patients have often taken 
the drug (sulphonal) for months or years with 
apparent impunity prior to the development of 
himatoporphyrinuria ’’ (Garrod). 


RACIAL Immunity OR MERELY COLOUR. 


There is the susceptibility of whites to blackwater 
and the immunity, not absolute, of negroes. Two 
cases in negroes have occurred in my experience. 
One was fatal and I made a post-mortem examina- 


tion. All the tissues were saffron-tinted and the 
appearances typical. Mulattoes, Eurasians and 
Eurafricans, Chinese, Greeks, &c., are subject, 


though possibly to a less degree than blondes. 

We have a check on this ''racial immunity °’ 
statement. For many years I have wondered why 
the townsman, or modern cave-dweller, in his office 
from 9 a.m. till 4 p.m. during the period of strong 
sun, was immune also, to the same degree almost 
as the negro. His race and colour of skin are the 
same as those of his country brother, who, exposed 
to fierce light, gets blackwater. True, the latter 
also gets malaria to a greater degree, but the dis- 
cordance is not of the absolute character which 
occurs with blackwater. 

Towns often swarm with anophelines. Grassi 
[15] has pointed out recently at Rome two definite 
incongruities between the incidence of malaria and 
the opportunities of infection. Why do also the vast 
majority of attacks of malaria—I am speaking from 
my own experience—come on between the hours of 
11 a.m. and 4 p.m.? The type here is, of course, 
the subtertian. There are other questions also to 
be asked, but space forbids. Hess has shown that 
there is a negro susceptibility to rickets. ‘‘ In New 
York the milk for the negro babies was supplied 
from the same dairies as the milk for the white 
children, yet the negroes devéloped rickets out of 
all proportion to the others " [16]. By means of 
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experiments on white and black rats and local cover- 
ings in the human patients, he showed that the 
action of light was withheld by black colour. 


'* LIGHT-RECEPTORS. ' 


Retinal.—Let 
general evidence. 


us turn again to some more 
It can hardly be necessary 


to call attention to the light-receptors which 
must be assumed in the retinal function. 
We have also heat receptors in the skin 


which quickly warn us of the approach of excess. 
The funetioning of the retina is so automatie that 
it only warns us of blinding glare—it takes no 
account which can be sensed of the effect of con- 
tinuous absorption of light of widely varying inten- 
sity. The iris light curtain already mentioned is 
also automatic, but in such intensities as here it is 
probably inadequate. The negro’s iris is so dark 
that it is difficult to distinguish it from the pupil. 
Even plants use only a fraction of direct sunlight, 
the majority about ten or twelve per cent. only, 
rising as high as 35 per cent. as a maximum in 
Helianthus annus and the cotton plant [17]. 
Everyone knows how plants wilt in the hottest 
hours of the day—the chloroplasts retreat to the 
side of the cell further from the sun. 

Light Receptors—Cutancous—in Lower Orders 
id (2) in Man.—Jelly fish, certain fishes, amphi- 
bians, and the chameleon reptile possess a '' chro- 
matic funetion °’ by which they quickly adapt their 
own eolour scheme to that of their surroundings. 
The skin colour of the human race varies, being 
broadly darker towards the equator. Exceptions to 
ihe rule have been adduced to show that they upset 
the à priori suggestion of protection from the actinic 
rays. Closer examination, however, of the circum- 
stances upholds the principle if not the first and 
more crude generality. 

In speaking of actinic rays it is true that much 
the most chemically active are those beyond the 
visible spectrum—known as ultra-violet—but it must 
be remembered that the whole range of the spec- 
trum, including the infra-red, is, though to a less 
degree, chemically active. (See diagrams in text- 
books.) At the Royal Society in 1922 '* Dr. Trevan 
zave an account of experiments on colour changes 
in frogs under the action of light. It was easy to 
tum a frog from dark black to yellow in the course 
ofa few hours. The frog that had been exposed to 
light was definitely more susceptible to digitalis 
than the frog which had been kept in the dark. 
Fmgs which had been kept in the light were more 
susceptible also to quinine. It was possible that in 
the mammal there was some such mechanism as 
that which produced colour changes in the frog; 
there might be nervous receptors in the skin as well 
as in the eye, which were affected by light, and 
which influenced in some way the metabolism of the 
whole animal ’’ [18]. 

Speaking from clinical experience in England and 
this country, I had been definitely convinced long 
before I saw this statement that digitalis has a more 
potent and appreciable effect here. 
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PHOTO-DYNAMIC SENSITIZATION. - 

We now pass from a consideration of the general 
effects of light to that of a special action on living- 
tissues when along with it is exhibited some sensi- 
tizing substance in quite insignificant. quantity. 
Such substances belong generally to the class 
possessing the physical property of fluorescenee, 
though not all fluorescent substances possess this 
special sensitizing power. 

Experiments by Hertal (confirmed by - many 
others) show that no change occurred in baeteria in 
half-an-hour when exposed to light waves from near 
the middle of the spectrum, 518 microns, but when a 
fluorescent substance such as eosin is added which 
has its maximum. absorption band in this region, 
the bacteria were dead in seventy—ninety seconds. 


. The eosin had no action in itself. 


“ Light which has no action in itself on infusoria 
bacteria and blood produces the effect of ultra-violet 
light when certain dyestuffs are present." Ultra- 
violet light of 280 microns killed the bacteria in sixty 
seconds, Light of 448 microns in which eosin has nc 
absorption band had no effect on them with the 
presence of eosin or without. [19]. 

(The visible spectrum ends at about 400 microns.) 

A certain sensitizing substance, or rather a group 
of such, all related, with widely varying results, has 
been discovered in the human organism, in the urine 
and blood, viz., hematoporphyrin, but before refer- 
ring in detail to the available knowledge on this I 
should like to mention some clinical points about 
sensitization. 


HERPES LABIALIS vel MALARLE. 


In malaria there is, especially in the autumn 
months, when it and blackwater are most rife, a 
pathognomonic herpetic eruption round the mouth, 
most generally affecting the upper lip. A layman 
seeing this on a friend remarks: ** You've had 
fever?" They are commonly known as “ fever 
blisters." It has occurred to me that this might 
indicate a sensitization to light. A similar eruption 
occurs in other fevers, though not so marked and 
constant as in malaria, but in these also some patho- 
logic sensitizing product may be present. 

* With the possible exception of pneumonia, 
herpes is seen more frequently in malaria than in 
any other disease. Its commonest sites are the lips 
and nose, but it may appear elsewhere. It is not 
nearly so common in the negro as in the white. 
Urticaria and erythema are sometimes observed ”’ 

20]. 

l AIN discussing protein sensitization in its 
relation to certain skin diseases, remarks: “* Herpes 
catarrhalis is of course a frequent symptom of the 
common cold, pneumonia and cerebro-spinal menin- 
gitis, but may in certain people invariably result 


. from the eating of a certain article of food such as 


cheese ” [21]. 

Earlier in the same paper Barber quotes MeBride 
and Schorer (Arch. of Med.) in a paper on “ Ery- 
thematous and urticarial eruptions resulting from 
sensitization to certain foods," who “ Make the 


o 
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interesting observation that animal intestinal para- 
sites are capable of rendering certain foods toxic— 
for instance, eggs—and that destruction of the para- 
sites may produce immunity to the foods in ques- 
tion." This forms a good example of the oak and 
mistletoe simile. The protein sensitization explana- 
tion of the nature of certain skin eruptions, includ- 
ing some forms of eczema, is accepted, no other 
factor being called into account, but mark the fol- 
lowing: ‘‘ It is difficult to explain susceptibility 
towards non-protein drugs such as quinine or towards 
external irritants on the grounds of anaphylactic 
sensitization, and yet the accompanying phenomena 
are often so similar as to suggest that they are 
closely related ” [21]. 

I have seen the most violent urticaria follow the 
taking of quinine by mouth. It did not occur on 
intra-muscular injection. A personal experience I 
have had in common with many others, and one 
which we do not repeat, is that on taking five grains 
about 10 a.m, and exposing oneself to the sun after- 
wards one quickly becomes groggy in the legs, giddy 
and may almost collapse. The standard prophy- 
lactic is '' five grains of quinine at night." 

The discussion on '' cutaneous sensitization ’’ at 
the 1921 [22] annual meeting opened by Cranston 
Low ended on the note of the importance of light, 
and this was before heliotherapy was so widely dis- 
cussed as it is to-day. 

Kenneth Wills mentioned an erythema of old 
people ‘‘ in which there was another factor besides 
cutaneous sensitization—namely, light." Barber 
agreed with him that light was an important factor 
in the determination of lupus erythematosus, and 
described another type in which sensitization came 
on in adult life: “In all the patients there was 
marked excess of indican in the urine and in most 
of them the reaction was intense." He had never 
found hematoporphyrin. Low in reply quoted an 
article in which was described ‘‘ fago pyrismus,’’ or 
buckwheat poisoning. ‘* Animals fed on buckwheat 
and exposed to light developed acute dermatitis on 
white parts only, not on black. In buckwheat there 
was a substance which very closely resembled 
hematoporphyrin.”’ 


(To be continued.) 
—— ——9———— 


On the Human Liver-Fluke in Korea and a note on 
the Immediate Hosts of Liver-Fluke in China (Haru- 
jiro Kobayashi, Mitt. der medizinischen Hockschure 
zu Ketjo, 1924).—In Korea human liver-fluke is a 
common disease, especially in the southern part 
of the peninsula. Lutreola sibiricus was found to 
to be a natural host of Clonorchis sinensis. The first 
intermediate host of C. sinensis, Bulimu striatulus 
japonicus, is present in various parts of Korea. 
where liver-fluke disease exists. Several species 
of cyprinoid fishes in Korea were found to be in- 
fested by the encysted larve of C. sinensis, also » 
number of fishes of China. Human liver-flukes 
in Korea are of one species, i.e., C. sinensis, as 
is the case in Japan proper. 
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A WHITE AUSTRALIA: IS IT A POSSIBILITY ? 
By SYDNEY J. SKERTCHLEY, J.P. 
(Continued from page 82.) 

CHapTEer VII. 


The Anthropology of the Roman Empire. 
96. We stated in the last article that the Roman 
Empire was practically confined to the area in 
which the Dark Whites were indigenous, and that 
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while the Dark Whites were incapable of establish- 
ing themselves in the home of the Fair Whites, 
those more vigorous people conquered, and for 
centuries held the whole of Europe, and the greater 
part of Roman Africa. Lastly, that over the whole 
of this great area the Fair Whites either com- 
pletely died out, or are being steadily replaced by 
the native Dark Whites. These are such mom- 
entous statements and have been so overlooked by 
historians and politicians, that it will be wise to 
make the matter perfectly clear. 

97. Take the first point. Look at the extent of 
the Roman Empire as it existed at the beginning 
of our era. The Eastern dominions in Asia do 
not concern our immediate object, but they tell 
the same story, for the Romans never established 
themselves in the region of the Yellow Race. 

98. The northern boundary of the Roman Empire 
is a line drawn from the Roman wall in Britain 
south-east to the Rhine, thenee down that river 
to the upper Danube, which stream it follows for 
a while, and then makes a wide detour northward, 
% as to embrace the area between the rivers Theiss 
and Dneister, and the Carpathian Mountains, a com- 
pact area now forming part of Hungary, and all of 
Roumania. This was the portion which became the 
province of Dacia, and was only held for 164 years, 
from a.D. 106 to 267. This shows the greatest ex- 
tent of the Roman sway in Europe. ` 

99. In some respects the Roman Empire was held 
together much as we now hold India, by force of 
ams, by the administration of strict and sym- 
pathetic justice, and the maintenance of civil rights 
including above all the rights of property. The 
parallel must not be strained, for the Roman Empire 
was an undivided area thab had been accreted 
around Rome, and was in consequence much easier 
to administer than the scattered dominions of King 
Edward. 

100. Now consider the nature of the army that 
sustained the power. At its greatest strength it 
probably never exceeded half a million all told, a 
number that to-day even the populace of ancient 
Dacia far outnumbers. 

101. It was made up of two divisions, the legions 
and the auxiliaries; each legion having its attached 
auxiliary, about equal in number. The legions 
were, at first, exclusively confined to Roman 
soldiery, not necessarily of Roman birth, but of 
Roman citizenship. For our purpose we will 
assume they were all of the Dark White race. 

102. The auxiliaries, on the other hand, were all 
foreigners, and though many were of the Dark 
Race the majority were selected from the more 
hardy and vigorous Fair Whites of the strenuous 
north. We are expressly told they were preferred, 
and moreover, some of them were infused into the 
legions themselves. Mark this difference. We 
stifen our Indian army with a few Fair Whites, 
<o did the Romans; but in our ease it is the con- 
queror that stiffens, with the Romans it was the 
vanquished. 

103. The Fair Whites of the Roman army were 
at first pressed men, soon they became mercenaries, 


and finally masters. It is hard for those who are 
unacquainted with the story of the Roman Empire 
to realize how much it owed its power to the Fair 
Whites. Not only did they supply troops, but 
leaders, alike in the field and the Senate, and if 
they did not actually give a Cæsar to the Empire 
it was because they preferred not to adopt a title 
derived from a Roman family, and became kings 
in their own right. 

104. We are apt, too, to overestimate the size 
of the Empire. We mentally measure it by the 
magnitude of its deeds, and the supreme value of 
its civilizing powers. In point of geographical fact, 
at its widest span it was little more than 
half the size of Australia—say as large as 
Queensland and West Australia combined. It was 
held by forty-six legions, and how powerful were 
the Fair Whites upon its frontiers is proved by the 
necessity of maintaining half this number on the 
Rhine-Danube border. i 

105. Look again at the map. A very startling 
fact comes out. The Romans never got anywhere 
near the motherland of the Fair Whites. It 
was always the Fair Whites who in their 
southerly advance fell upon the northern frontier 
of the Empire. They rolled Rome back; Rome 
never infringed an inch on the Fair White soil. 

106. So powerful did the Fair Whites become, that 
by about the end of the fifth century all Europe 
was in their hands, save Greece. The old Roman 
Empire was no more. Odoacer the Ostrogoth was 
King of Italy, and the Eastern Empire was Roman 
only in name, and was hastening to decay. 

107. I have shown the areas ruled by the Fair 
Whites and Dark Whites. It will be seen that 
the latter have lost everything, save in the extreme 
south-east. Even North Africa is under a Fair 
White king. Surely, never in the world's history 
has there been such a complete overmastering of 
one race by another—the Dark White has prac- 
tically gone under. The Fair White kingdoms on 
foreign soil are the Anglo-Saxons, the Ripuarian 
and Salian Franks, the Visigoths and Ostrogoths, 
the Suevi, the Vandals, the Burgundians, the 
Lombards, and the Gepide. Not a single one has 
lasted; their names are but shadows and over the 
greater part of the area the blood has faded as 
completely as the fame. 

108. The conclusion is incontrovertible. The Fair 
Whites have never been conquered on their own 
soil (save by themselves); they have been con- 
querors everywhere else, but have gone down surely 
and steadily before those ethnic laws which seem 
to have set a bound to race extension. — '' Stat 
nominis umbra ’’ may be written over half Europe. 


Spain and Portugal. 


109. The darkness of the Dark Ages fades into 
twilight at either end, but we shall not be far wrong 
if we make it begin with the fall of the Roman 
Empire, A.D. 476, and end with the fall of the 
Eastern Empire in 1458. Henry of Portugal, :sur- 
named the Navigator, son (let us always remem- 
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ber) of Queen Philippa, daughter of old John o' 
Gaunt, had fixed his observatory at Sagres, the 
westernmost point of the continent, where the deep 
waters. of the Atlantic allow the Australian liners 
to pass close in and view the fine cliffs of St. Vin- 
cent of naval fame. The fall of Rome had caused 
the closing of learning to Europe, and now half 


a millennium had passed, and Constantinople—the. 


new Rome—has fallen, too, and has let the flood 
of learning loose upon the darkness of monkish 
superstition. Henry has sent his trader-discoverers 
along the African coasts, the Cape of Good Hope 
is found, and Columbus is back again with a New 
World as his reward, and all in the space of a few 
years. From this epoch modern geography dates. 
The Dark Whites were to have a fresh trial, but 
this time their conquests were to be in far lands 
—it was the era of maritime discovery. 

110. This history is so close to us as to need ns 
epitome. But what have been the results; has the 
darker race been more successful in the warmer 
regions more akin to his own than in the chill 
north? Let us take the case of Spain first. Every- 
body knows the story of Cortez and Pizarro, and 
the band of Conquistadores who made Spain rich 
and glorious, who poured the riches of a virgin 
continent into the coffers of Castille. Let us seek 
their descendants. 

111. Come to California, whose splendid capital, 
San Francisco, looks out, across Saucalito, through 
the Golden Gate into the Pacifie, first gazed upon 
by Bilbao. Where is Spain? Fifty years ago, 
when Dana wrote his famous ‘‘ Two Years Before 
the Mast" it was still Spanish, but the Spaniard 
was a wreck, and the country going fast to decay 
Dana scraped hides on the bare ground where now 
million-dollar buildings stand. In three hundred 
years the Spaniard had done nothing but build 
a few missions, and lead the lazy life of a rancher. 
Thirty years ago I sought in vain to find a Spaniard 
or a real relic of his presence. I found a fragment 
of an adobe wall (Indian, not Spanish} where the 
Mission Dolores preserves its old name, and this 
was all. 

112. Try Mexico. Listen to what my' friend, Dr. 
E. B. Tylor wrote in 1857 or thereabouts. Do not 
miss the point that the Spaniard never discovered 
the mineral wealth of California; neither did he 
in Mexico. The Aztecs had done that for him. So 
here, with wealth ready to hand, the Spaniard 
built, or altered to his taste, fine cities, and im- 
pressed his language upon the people; and here he 
is to-day. 

113. After illustrating the deplorable state of the 
Government, he proceeds: '' The Indians have been 
of late years becoming aware that the government 
of the country is quite rotten and powerless, and 
that in their own districts at least, the power is 
very much in their own hands, for the very few scat- 
tered whites could offer but slight resistance. The 
doctrine of ‘ America for the Americans ’ is rapidly 
spreading among them." The learned anthropo- 
logist predicted that sooner or later the Spanish rule 
must cease, and though he saw the difficulties in 


the way, he thought the United States would be 
compelled to come on the scene. 

114. What has happened is curiously instructive. 
Mexico is still an autonomous republie, but since 
the stoppage of a regular supply of fresh blood 
from Spain, consequent upon their separation in 
1824, the Spanish blood has been dying out, and 
the Indian gathering strength till now it is not the 
Spaniard but the native who is the real power, 
and the owner of the principal wealth. 

115. The tropical republies, as all know, are a 
by-word; Venezuela has made herself notorious of 
late by the culmination of a long innings of 
rascality. In the West Indies, Spain to-day holds 
nothing. Of Spanish South America I can say 
nothing from personal knowledge, but if one takes 
the summary of my friend, Prof. G. G. Chisholm, 
the eminent geographor, and president of the 
Geographical Section of the British Association, it 
will be seen that, at any rate in South America, 
the Dark Whites have not peopled, though they may 
hold the territory. He writes: '' The enervating 
effect of the climate in the tropical portion of the 
continent has retarded the development of the im- 
mense resources of the land, notwithstanding the 
facilities presented by the navigable streams; and 
it is believed by some that Chinese labour alone 
can bring wealth and prosperity to these burning 
lands. In spite of the fact that the land has been 
so long in the hands of Europeans, it is said that 
there are not, in all South America, at the present 
day, 100 miles of what Europeans would call roads.'' 

116. Now the area of South America is about 
double that of Europe, or say four times tbat of 
Australia, yet the total population is only thirty- 
four millions, or one-eleventh that of Europe. Of 
these, only about 680,000 are whites, chiefly 
Spanish and Portuguese. 

117. As South America was colonized before 
North America, and has been under European 
control for over four hundred years, and has pro- 
duced colossal wealth for the stranger, and yet has 
not been able to produce a white population much 
larger than that of Queensland, it is quite clear 
that in this new world even the Dark Whites have 
not been acclimatized. We must also remember 
that much of the most populous parts, along the 
Andes, enjoy a temperate climate, in spite of their 
geographical position. Further, we must bear in 
mind that the great wealth has been won largely 
by the enterprise of the Fair Whites, who are only 
temporary sojourners, and that most of the Dark 
Whites who have shown commercial energy have 
been direct immigrants from Spain and Portugal, 
not descendants of the conquerors. 

118. Let us now turn to the Old World, of which 
I can speak from long personal experience. One 
of the oldest European settlements in the Far 
East is the holy city of Macao. Founded in 1557, 
it soon had a Portuguese population of over 20,000, 
and was dignified by the title of Cidade do Santo 
Nome de Deos en China, City of the Holy Name 
of God in China. Here their great poet, Camoéns, 
wrote his classic epic, the Lusiad. It is now. one 
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of the saddest places on earth, at least to those 
who ponder over the great things Portugal did for 
the Far East. The cathedral, burned in 1835, is 
a ruin, typical of the people. The beautiful lan- 
guage has degraded into a clipped patois; the 
Maeaoese, less than 9,000 in number, are under- 
sized, ill-nourished, and of a low intellectual grade, 
retaining nothing of their famous nationality but 
their pride and noble numes. They half starve them- 
selves to make a brave show on the side-walk: 
live by competing with the Chinese for poor clerk- 
ships in Hong-Kong, where they never rise, and 
are mistrusted; and its once famous city depends 
upon its gambling houses, drawing clients from out- 
side, for the Macaoese are too poor to be of financial 
support, sportsmen though they be. They are 
stunted in growth, and often deformed, so that 
if you meet a well-grown man the chances are he 
has come direct from Portugal. 

119. If you visit Timor things are worse still. 
The native Portuguese count for nothing, and the 
mported Governor and officials go in daily fear 
of their lives. But that I have received much 
courtesy from them I could draw a painfully true 
picture, showing that Portugal has been a dismal 
íalure in these beautiful lands. Goa, their Indian 
capital, is moribund, and no one who has experience 
of Portuguese Africa retains much respect for the 
remnants, degraded in blood and physique, of the 
nation that did more to establish trade, to put 
down piracy and to infuse civilization, than all 
the Spanish and Dutch that ploughed these then 
unknown seas. 

120. So, too, with the Spanish possessions. The 
Philippines take their name from Philip II of 
Spam, the author of the Spanish Armada, and his 
people no more conquered the Philippines than his 
ships conquered England. This great archipelago, 
stretching across fifteen degrees of latitude, and 
embracing 115,000 square miles, never became 
Spanish in the same sense that Chili and Peru 
have done. You can stand in Manila and see 
regions that the Spaniard never ventured into, 
whose natives never acknowledged them, never 
paid them voluntary tribute. On many islands 
—Palawan, for instance—no Spaniard dared live. 
I have been in Sulu when the capital, Tiangi, has 
been besieged by a handful of natives, and not a 
nose of the garrison dared show outside the city 
walls. And I have seen blockhouses—as in Siassi 
—where the guard was only permitted to re-enter 
the town on sufferance. To those who know not 
the state of matters in these rich islands it will 
come as a surprise to hear that Manila. with. its 
300,000 inhabitants, was never a Spanish city. 
It is a great city with a small European quarter, 
js as Shanghai or Tientsin are. The Spaniard 
ruled but did not occupy and Manila never con- 
tained 10.000 Euronenns all told. The Americans 
made the mistake of thinking that when they beat 
the Spaniards they had taken the Philippines. 
They had learned better now, and they at least 
^re sure that in three centuries the Spaniard had 
not thriven in the islands of the Orient. 


121. This is sufficient evidence for our purpose. 
The Portuguese made a deeper impression on the 
Indies than the Spaniards, but neither succeeded 
in establishing his race. It is one thing to occupy 
a land by force of arms, and by wise administra- 
tion, but it is quite another thing to populate it as 
colonists, and by natural inerease. Even where 
Portuguese and Spanish blood has survived, as in 
Maeao and Luzon, it has been by the infusion of 
native blood, and the people are half-castes, the 
Mestizo population of the Philippines far outnum- 
bers the folk of true stock, even when the recent 
immigrants from Europe are taken into account. 


The Dutch Indies. 

122. The Dutch have been more successful in 
the East than the Spaniards or Portuguese. Java 
is rich and flourishing. And the Dutch belong to 
the Fair Whites. Moreover, they convinced Alfred 
Russell Wallace that the tropics could be success- 
fully colonized. His opinion, expressed in his 
classic work on the Malay Archipelago—after all 
these years the best work on the subject—is 
quoted daily in support of the feasibility of the 
white man making for himself a new home in the 
gardens of the sun. I believe he has seen reason 
to modify his opinion, but how far I am not in a 
position to say. 

128. Now I know the whole of the region he sc 
splendidly describes and have spent as long in 
wandering over it, and have come to quite a dif- 
ferent opinion from that usually attributed to our 
veteran naturalist. I fear he has been misunder- 
stood. In conversation, it always seemed to me 
that Wallace never said the white man had actually 
succeeded in establishing himself in the tropics, 
but that, with proper care, he might do so. The 
two things are not on a par. I consider both equally 
erroneous. His latest pronouncement, in 1898, was 
that it is ‘‘ because white men, as a rule, do not 
work enough in the open air in the tropics that they 
suffer in health,’’ and he points out that the women 
of the ruling class suffer most, for they take least 
exercise. 

124. M. de Quatrefages, the veteran French 
anthropologist, also is firmly of opinion that white 
men ean thrive in the tropics, and while admitting 
(as indeed all must do) that exercise in the open 
air is necessary for the preservation of health (he 
might have included the temperate and arctic 
regions), yet he looks upon the high death rate as 
directly due to two causes, first to tropical disease, 
chiefly malaria, and secondly and chiefly to lack 
of acclimatization, Destroy malaria, he adds, and 
man can live in the tropics healthily, when he has 
become acclimatized. He proceeds to show that 
ten generations, say 250 years, are not more than 
half enough to become acclimatized, and so accounts 
for the death rate in French tropical colonies. 

125. To this we reply that no sort of man can 
thrive in any kind of climate if it is unhealthy, 
and that if it takes five centuries to get inured 
to a new climate, one might as well throw up the 
sponge at once. 
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126. Dr. J. W. Gregory has an interesting 
chapter on the '' White Australia °’ policy in his 
recent volume on '' Australia '" (1906), and says 
deliberately '' there is nothing in the heat of any 
climate in the world which is necessarily fatal to 
European races." He looks to hygienic improve- 
ment in the rearing of children, as sufficient, and 
makes the (to me) amazing statement that ‘‘ Anglo- 
Indian children are now sent home for education 
as much as for health." This begs the whole 
question, but let that pass. Admit that children 
ean be successfully reared in India—and I have 
known many—stil their physique is impaired, 
and they are almost invariably sterile. At any 
rate, no one has yet produced a single specimenn 
of a third generation of English-raised man or 
womanhood. 

127. Another weighty advocate, but a fair one, 
in favour of a white tropical race, is the Hon. H. 
Demarest Lloyd, an American writer on social sub- 
jects whose work '' Newest England " (New York, 
1900), all Australians should read. I talked the 
subject over with him many times, and he has 
fairly stated my views. But he has no personal 
experience of the tropics, and only gives the views 
of others. As an American he is anxious as to 
the future of the Philippines and Sandwich Islands, 
to say nothing of Cuba, and perhaps his desire may 
have influenced his judgment. Til he can find 
at least one case where a white race has main- 
tained itself in the tropies without constant re- 
cruiting from home, I must continue to affirm that 
opinion, unsupported by historical evidence, is of 
no value whatever, no matter how great may be 
the authority quoted. And this brings us to the 
critical test of the Dutch Indies. 

128. The prevalent idea about a Hollander is 
that he is Dutch built, so to speak; bluff bowed, 
and slow as a galliot. This is a cruel libel. I have 
known him in Holland and in the tropics, and he 
is more like an Englishman than any European 
except a Dane. And in the tropics he leads a 
wiser style of life than most Englishmen. He 
dresses sensibly, takes his siesta during the noon- 
day heat, closing his office so that none of our fool: 
hardy countrymen may tempt him into sunstroke, 
and where he can, as in Java and Sumatra, sleeps 
in the cool air of the hills, instead of stewing on 
the coast. He has made a success of some of 
his tropical colonies, and I admire and respect him 
for it. But I blankly deny that he has solved the 
problem, and learned how to euchre the climate 


for his own and his children’s benefit. The only 
test is a statistical one—has he increased in num- 
bers without recuperation from Holland? His own 


population tables shall answer. 

129. Java is their most flourishing possession, and 
it contains a total population of nearly 20,000,000, 
of whom only 30,000 are Dutch. In the years 
1868-78 the increase of all Europeans was only 
1,532, and between 1869 and 1877 there was an 
actual decrease in numbers. And this includes not 
only the Dutch who claim to be native, but those 
from the old country and other parts of Europe. 


This means that without immigration the Dutch 


element would die out, since it only remains 
stationary by the aid of the newcomers. The 
Chinese, who number 200,000, have increased 


33,000 in the same period. That is, their increase 
alone is more than the whole of the Dutch popula- 
tion. The native population, nearly 19,000,000, 
has in the same period increased nearly 5,000,000, 
and there is no immigration to be taken into con- 
sideration in their case. 

130. It is perfectly futile to say that the Dutch 
would have increased faster had they lived more 
hygienieally—they are the most careful of all the 
white people in the East. And it is only adding 
proof to conviction to point out that in other parts 
of the Dutch Indies they have not done so well. 
In Sumatra they have been trying all my life to 
subdue the Achinese. In the Moluccas and Borneo 
they have never got far inland. And nowhere there, 
or in the Celebes, has any Hollander nursed a native- 
born grandchild. There is no third generation. 

181. Finally, let us inquire into the opinions oi 
Dr. A. R, Wallace and Professor de Quatrefages— 
that if white men took to outdoor life they would 
be as healthy in the tropics as at home. Here I 
ean give personal experience, for I have done 
strenuous out-door work in the tropies as an ex- 
plorer and pioneer. I have also been interested 
in the opening of many estates—tobaeco, sugar. 
and all sorts of tropical products—and I have been 
intimate with many planters, Dutch and others, 
who have been sons of planters, and who knew 
every wrinkle experience could teach, and this not 
for a year or two but for many years. I claim to 
be able to speak with authority, and I affirm that 
it is impossible for a white man, dark or fair, to 
work continuously in the tropics, especially in 
agricultural pursuits, without becoming a physical 
wreck, unless he has pretty frequent change: to 
some bracing climate. No white man could possibly 
work continuously as a plantation labourer. Even 
the Asiatie coolies cannot stand it for many years. 
So exhausting is the work that I have sometimes 
thought, as I watched the graveyards grow in ex- 
tent, whether the produce was worth the sacrifice 
in life and disease. 

The white managers and overseers suffer only in 
a lesser degree owing to their work not being so 
physically exhausting. Three years is as long as 
they can endure at a stretch—then a year at home 
braces them for another course of steady deteriora- 
tion of health. Mail by mail I have met new hands 
from Europe full of the untasted glamour of the 
East, full of home-taught lessons about the neces- 
sity of avoiding the pernicious ways of life of the 
old hands. They eame, a steady stream, and 
lectured us old stagers on our evil ways, and forth- 
with started in to set us laudable examples. We 
smiled the smile of callous experience; we had all 
been in the same boat. Every single soul of us 
had come out as a shining example, as a missionary 
of the new idea—we bided our time. Then they 
came back to us; not one here and there, but ninety- 
eight out of every hundred, with the fear of death 
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upon them, and we nursed them back into new 
life, or buried them. Those who survived were no 
longer griffins, and they met the next griffin with 
the silent grin which signifieth ‘‘ you'd better bide 
a wee." I have stood by too many graves, have 
helped too many broken constitutions down to 
wharf, to speak lightly on this matter. Pride, and 
the spell of the East, which grips all us old hands, 
causes us nob to b of what we have gone 
through; familiarity of the precariousness of life 
has made us indifferent perhaps, but none of us 
is deluded for one moment by the theoretical dicta 
of philosophers whose language concerning thing: 
they know of is as tropic as their homes are tem- 
perate. The white man can and will rule in the 
tropica, but he will never colonise it, never develop 
it with the work of his hands. 

132. But the great and honoured Frenchman, de 
Quatrefages, thinks his countrymen can people the 
lands of the burning sun. It is a fond desire, and 
methinks his wish marches ahead of his judgment, 
or perchance he fails to read the dry detail of his 
own colonial budget, otherwise he would know that 
in the French possessions of the Far East the 
ficials pretty nigh equal the unofficials, so little 
more than a dream is their occupancy. But he 
would doubtless reply, they have not had time ta 
become acclimatized. So let us take his own 
illustration of what a Frenchman can do wherc 
the sunshine is stronger, though not brighter, 
than in his own fair land: of France. 

133. Speaking of Bourbon, he says, ‘‘ The Whites 
of Bourbon form, in reality, two classes, or rather 
two races, distinct in their manners and customs. 
The former includes the population of towns and 
large settlements, who lead the ordinary life of 
colonists, and especially avoid agricultural labour. 
considered by Creoles as degrading as well as fatal. 
The latter includes the ‘‘ Mean Whites,” descend- 
ants of the original colonists, who, too poor to buy 
slaves, were forced to cultivate the land with their 
own hands. 

134. Now, of these two classes of colonists, it 
is the former alone which supply the mortality to 
which attention is so often drawn. The '' Mean 
Whites ' live as their fathers lived; they inhabit 
and cultivate the less fertile districts of the island. 
Far from having detériorated, their race has im- 
proved, and the women, in particular, are remark- 
able for beauty of form and feature. The race 
maintains itself perfectly, and seems to be on the 
increase. Crossing, moreover, has no influence in 
the matter, for the ‘‘ Mean White,’’ proud of the 
purity of blood which constitutes his nobility, will 
not, at any price, ally himself with the negro or 
eolie. 

135. “ Thus at Bourbon, indolence, and the habits 
which it involves, destroy the rich and those who try 
to imitate them, while the poor become acclimatized 
through sobriety, purity of manners, and a moderate 
amount of work. From the latter, anthropologists 
and all the world may learn a lesson of grave im- 
portance, at once scientific and moral.”’ 

136. Truly, all men may learn a scientific and 
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moral lesson from this statement of facts. Stripped 
of its Gallic glamour it proclaims aloud that the 
only Frenchmen who can live in Bourbon are tho 
““Mean Whites," poverty-stricken and intellectu- 
ally incapable of rising, so that they are exiled inta 
the least fertile parts of the country. I will not 
comment upon this, save to suggest that the promisq 
of such a fate would be but a poor allurement for 
an intending emigrant. 

137. In my next I will come closer home and 
inquire whether the Fair White is holding his own 
in the United States; whether the Monroe doctrine 
is a prophetic vision or an intangible dream. 


peii 
Annotations, 





The Possible Incidence of River Fever (Tsutsu- 
gamushi Disease) in the Central Yangtze Valley 
(E. Carrol Faust, The China Medical Journal, 
December, 1923).— Two cases from the Wuhan 
area, with a primary diagnosis of schistosomiasis 
japonica, but having in blood and spleen smears 
micro-organisms resembling stage for stage the 
micro-organisms described for Japanese river fever, 
and exhibiting certain typical symptoms of this 
disease, are given that tentative diagnosis. The 
presence in China of many cases of splenomegaly 
with obscure etiology, together with the account 
of the presence of this infection in China in ancient 
times, makes it advisable to keep this point in 
mind in studying such cases, and to determine the 
distribution of trombids in such areas. 





Mitral Stenosis without Rheumatic Fever in 
North China (H. E. Meleney and Irmarita Kellers, 
Arch. Internal Med., October 15, 1924).—Mitral 
stenosis is the most common valvular disease of 
the heart in Peking, although rheumatic fever is 
very rarely seen. Thirty-nine cases from the 
medical clinic of the Peking Union Medical College 
Hospital are reviewed. In the histories of these 
patients only one case of rheumatic fever, one 
case of chorea and fourteen cases of '' joint pains ”’ 
occurred. No other infectious diseases appear to 
be especially involved in these cases of mitral 
stenosis, In sex and age incidence, in electrocardio- 
graphic phenomena and in the pathology of 
three cases which came to necropsy, these cases 
are similar to the cases of mitral stenosis of 
rheumatic origin seen in Europe and America. 





Pseudo-Malarial Attacks in Typhoid Fever (G. 
Caussade and H. Le Rasle, Presse Med., September 
18, 1924).—Six cases are recorded of the pseudo- 
malarial type of fever, first described by Jaccaud, 
1884, which occurs during defervescence or at 
the beginning of convalescence from typhoid. The 
attacks may be of short, moderate or long dura- 
tion, and are generally daily, but, in rare instances, 
are bi-quotidian or tertian. The end of an attack 
is marked by swelling and a fall of temperature. 
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Polyuria often occurs at the end of an attack, and 
is sometimes as much as five pints in twenty-four 
hours for several days. The patient generally re- 
covers. Cholecystitis, pyelonephritis and a relapse 
of malaria must be excluded in the diagnosis. 
Quinine will have a successful effect on the attack 
if malaria is present, this being ascertained by find 
ing the malarial parasite in the blood. 





The Treatment of Leprosy in Ceylon ie Peston- 


jee and L. Nicholls and J. E, Felix, Ceylon Journal. 


of Science, vol. i, part i, June 4, 1924).—From 
the experience of these authors at the Ceylon 
Asylum for Lepers, it is seen that none of the 
many drugs brought forward with a claim to 
curative value in the treament of leprosy is of 
any real value in this disease; some there are that 
cause an improvement in the patient, but even 
these are not suffieient. It is stated that the 
recovery of the majority of the patients.in leper 
asylums cannot be expected from the use of any 
specific remedy because of the damage to the 
tissues already caused by the disease. The treat- 
ment by injections which must be continued for 
several years is very tedious for the patient. 
And even if the patient shows marked improve- 
ment no definite decision is possible as to 
whether or not he continues to be a source of 
infection to others. If the number of lepers in 
the British Empire diminishes considerably during 
the next thirty years, it will bé due to general 
progress or to future discoveries, and not to any 
drugs which have been used up to the present 
in the treatment of the patients. 


The Wadi Halfa Quarantine (Major B. H. H 
Spence, Journal Royal Army Medical Corps).— 
The Government of the Anglo-Egyptian Sudan, 
faced with the necessity of importing 15,000 
labourers from Southern Egypt in the winter of 
1920-1921, decided to have them all inspected, 
loused, vaccinated and examined and treated for 
parasitic worm infestation, with a view both to 
improving their value as labourers, and to protecting 
the country against the introduction of bacterial, 
protozoal and metazoal diseases. The existing 
quarantine at Wadi Halfa was adapted for the ends 
in view. With a staff consisting of one medical 
officer, one laboratory assistant, and thirty locally 
enlisted Berberines, the labourers were inspected, 
loused, vaccinated and examined and treated for 
parasitic worm infestation at the rate of 250 a day. 
100 per cent. of 14,077 labourers from Southern 
Egypt were found to be lousy. All men had their 
heads cropped and their bodies shaved. No case 
of louse-borne disease occurred amongst these men 
throughout the season, whereas 2,000 Yemenis ad- 
mitted at Port Sudan without proper precautions 


suffered severely from an outbreak of relapsing : 


fever. Five per cent. of 14,077 were found to be 
anemic; 0°5 per cent were so anemic that it was 
considered advisable to send them back to Egypt. 


In the absence of parasitic worm infestation, heavy 
infestation with lice was the only obvious cause of 
anemia in certain cases. Forty per cent. of 14,077 
were found to harbour from one to four kinds of 
parasitic worms, 20 per cent. had ankylostomiasis. 
Four grammes of thymol appeared to be more 
efficacious than three cubic centimetres of chenc- 
podium oil in the treatment of parasitic worm in- 
festations amongst Egyptians. In no case were 
more than 200 ankylostomes recovered from a man, 
a result in keeping with the general appearance of 
the infested men. Many thousands of male and 
female ankylostomes were examined. All proved 
to be Ankylostoma duodenale. i 

&5 per cent. of the picked labourers were found 
to be suffering from urinary schistosomiasis; 0:7 
per cent. had to be sent back to Egypt on account 
of the severity of their disease. 20 per cent. of 
these labourers suffered from nervous retention 
of urine when called upon to micturate during 
medical inspection. These men were catheterized, 
and in 8,000 so dealt with only one stricture was 
encountered. The Government of the Anglo- 
Egyptian Sudan, convinced of the value of the 
results achieved in the first year, spent £7,000 on 
the erection of permanent buildings, which were 
completed in 1921, and have proved extremely use- 
ful ever since, 





Investigations upon Flagellate Infections (R. P. 
Strong, The American Journal of Tropical Medicine, 
vol. iv, No, 4, July, 1924).—In studying certain 
infectious diseases of plants and in searching for 
animal parasites in the latex of various tropical 
plants in Central and South America, a flagel- 
late parasite was discovered in three species of 
Euphorbie. This flagellate is of the leptomonas 
type and is not dissimilar in appearance to the 
flagellate stage of Leishmania tropica, giving 
rise to a form of tropical ulceration of the skin. 
In one district in Panama a very extensive phyto- 
demic of the infection in Euphorbie was found 
to exist. These plants were very abundant in 
this region and almost every one was found 
infected. The infected plants showed pathological 
changes, and the latex of the plants was also 
distinctly altered, the flageMates causing disturb- 
ances in the latex of the plants, sometimes form- 
ing. emboli in the lactiferous channels. The 
nutrition of the plant was thereby distinctly dis- 
turbed and many of the plants became atrophied. 

The insect Chariesterus cuspidatus transmitting 
the infection from the plant to a species of lizard 
Cnemidophorus lemniscatus was also discovered. 
From extensive experiments upon animals it was 
demonstrated that the flagellate as it occurs in 
the plant, and also in the intestinal tract of the 
insect, is not pathogenic for vertebrates. How- 
ever, after the flagellate has passed through the 
insect to the lizard it- acquires pathogenic pro- 
perties and may give rise to a form of tropical 
ulceration in the skin, as was demonstrated from 
experiments in the monkey. In this ulceration 
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the leishmania form of the parasite and not the 
flagellate stage is encountered. There is perhaps 
nothing very extraordinary in the idea that a 
flagellate found producing a disease in plants may, 
after passing through an invertebrate and a verte- 
brate host, acquire pathogenic properties for à mam- 
mal. This, apparently, is the first instance of this 
nature in which such a chain of infections has 
been demonstrated. : 





Myeloid Leukemia of the Skin (J. L. Tenen- 
baum, drech. of Dermatology and Syphilology, vol. 
10, No. 5, November, 1924).—Two cases are re- 
ported of this infection. The two conditions thought 
of as a possible diagnosis were (a) malignant metas- 
tasis of the skin, and (b) idiopathic multiple 
hemorrhagic sarcoma of Kaposi. On further analysis 
both were discarded as lacking the essential 
diagnostic features. The diagnosis of myeloid 
leukemia of the skin was finally adopted cn the 
following grounds. The rather sudden development 
of bluish tumours and nodules, scattered mostly 
on the trunk and extremities, which presented a 
globular appearance, were firm to the touch, showed 
no tendency to ulceration, and were practically 
painless, with no history of malignancy in the in- 
ternal organs, The hemorrhagic diathesis of the 
skin including the mucous membrane, in a well 
nourished person who was not conscious of any 
grave constitutional disturbance. The glandular 
enlargement in the groin, which was painless, not 
adherent to the skin, more or less discrete with 
no signs of ulceration. The enlargement of the 
liver and spleen with symptoms of pain in the 
latter, which in all probability were due to peris- 
plenitis and splenic anfarcts; and the atypical 
blood picture with the appearance of unripe myelo- 
genous elements. The relatively low white blood 
count classifies the case as a sub-leukemic stage 
of myelogenous leukemia. The results of the 
biopsy were rather inclusive for a typical myeloid 
ukemia. 





Interactions of Protoplasmic Masses in Relation 
to the Study of Heredity and Environment in 
Arcella polupora (Bruce D. Reynolds, Biological 
Bulletin, No. 2, February, 1924).—It has been 
shown that, like difffugia, Arcella polypora will 
under favourable conditions, reappropriate its de- 
tached protoplasm by fusion. A. polypora is not 
attracted by a pseudopodial fragment of difflugia. 
If accidental contact is made the fragment is 
treated as a mechanical obstruction. Fusion will 
take place between one individual and a proto- 
plasmic fragment of a closely related specimen. 
Two distantly related individuals, which have not 


been kept in the same receptacle, will be attracted . 


by each other’s severed pseudopods, but upon 
making contact the involved protoplasins will be 
shattered into bead-like masses, When two lines 
of a clone are kept under similar environments, 
cross-fusions between them cease after approxi- 
mately twenty-two days; while if the two diverging 
lines are subjected to different environments, the 
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time required for cross-fusions to cease is greatly 
shortened (varying from 6 to 16:5 days, depending 
on the factor employed). When small quantities 
of culture media are frequently exchanged between 
the concavities in which members of two diverging 
lines are confined, cross-fusions between them 
apparently continue indefinitely. After two related 
specimens have become negative to each other's 
protoplasm, cross-fusion between their progeny 
may be induced by (a) exchanging small quantities 
of culture media between the receptacles in which 
they are kept, or (b) by placing both of them 
in the same concavity. Morphological differences 
are not necessarily associated with different physio- 
logical states. Physiological changes do not occur 
among descendants of a single A. polypora repro- 
ducing vegetatively, but such differences are prob- 
ably due to environmental influences rather than 
to hereditary variations. 


——— —9——— — 


Current Witerature. 





BULLETIN DE LA SocIETE DE PATHOLOGIE. EXOTIQUE. 
November 12, 1924. 


Sleeping Sickness in Equatorial French Africa 
(J. Vassal).—In this paper the results of investiga- 
tions in the colonies of Central Congo, Oubangui- 
Chari, Tchad and the Gaboon, are given. Sleep- 
ing sickness is localized along the rivers. Some 
places are more infested than others, such as 
Bouca, Marali, Crompel and Grimari, &c. Among 
the numerous places still free from sleeping sick- 
ness are Batangafo, Kabo, Bossangoa Katouma and 
others. Tchad is partially contaminated in the 
south. In the north it is naturally protected by 
the sands and a climate which excludes the tsctse, 
In the Gaboon districts the malady is very un- 
equally distributed. The tsetse fly is to be found 
everywhere, but in diverse numbers. Mosquitoes 
are rare, Infantile mortality is considerable in 
all parts. The people are poorly nourished and 
their conditions of living are unhygienic. 

Second Algerian Case of Mycetoma of the Foot 
(type Madura Foot) due to Aleurisma apiospermum 
(J. Montpellier).—The author has studied a case of 
mycetoma of the foot in a native of Algeria and 
gives the results of his mycological study. The 
case was one of a hyphomycete characterized by 
conidiaform formations, particularly adherent to the 
hyphw. This is the fourth case of mycetoma due 
to Aleurisma apiospermum recorded in the literature. 


On the Use of Kermes in the Treatment of 
Leprosy (E. Tournier).—Four cases of leprosy have 
been successfully treated with antimony salts—two 
of nervous form, one mixed, and one tuberculous. 
In the last two cases kermes alone was used and 
in the other two cases the kermes was associated 
with atoxyl novarsenobenzol. The amelioration of 
the different symptoms was very rapid, especially 
the nodular and mixed forms. No sign of albumin- 
uria or gastrointestinal intolerance was noted. 


100 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. [Feb. 16, 1925 











Kermes has not the strong depressive action on the 
nervous system and the circulation as has been 
observed with emetie, and can therefore be given 
to patients of all ages, in doses according to age 
of the patient. 


Intermittent Inflammatory Attacks in Malaria 
(A. Le Dantec).—In this paper a form of malaria 
is described which has hitherto not been published. 
The patient was a Colonial of white race suffering 
from intermittent inflammations, affecting solely 
the fingers, thenar eminence, uvula, different parts 
of the face and the tongue. Inflammations of the 
tongue were particularly dreaded by the patient, 
which impeded respiration and the taking of food. 
The patient left Senegal to be treated in France. 
Examinations for filarke, negative. Treated with 
quinine, intramuscular injections, and sulpharsenol, 
subcutaneous injections, the patient was completely 
cured. These inflammatory attacks resemble other 
larval manifestations of malaria, acropyrexia, urti- 
caria, &c. The author suggests that all these syn- 
dromes should be classed under the name ‘‘ sympa- 
thoses palustres.”’ 


Second Note on the Piroplasmoses of Sheep in 
Algeria Anaplasmiosis. Anaplasma ovis, nov. sp. 
(F. Lestoquard).—A new piroplasma has been found 
in Algeria, viz.: A. ovis, nov. sp. A. ovis is trans- 
missible to the goat. The incubation, symptomat- 
ology, the termination, the pathologic anatomy 
are identical in the goat and sheep. The natural 
disease also exists among goats, but in a lesser 
degree than in sheep. 


Researches on Hematuria in Egypt (J. Khouri, 
of Alexandria).—During the past twenty years at 
Alexandria the author has exarnined 591 cases of 
hematuria, including 48,855 examinations of urine. 
The causes of hematuria are many and varied, but 
sixty per cent. of the total are cases of parasitic 
hematuria.  Bilharziosis is the cause of about 
forty to sixty per cent. of cases at Alexandria, but 
further inland the percentage is higher on account 
of the endemic sites of infections. Fewer women 
are infected than men. In all cases Schistosomum 
hxmatobium has been found. 


Researches on an Endemic Fever accompanied 
by Generalized Lymphadenitis (Toyoichi Ohta- 
wara).—This fever was first observed in the village 
of Kagami (Japan) and is generally known as 
Kagaminetsu. It is a specific disease, acute, en- 
demic, characterized by generalized lymphadenitis. 
After two or three weeks convalescence begins. It 
causes no secondary illness. The disease is more 
often met with in manual labourers. The patho- 
genic agent has not yet been discovered. Kaga- 
minetsu is transmissible to the monkey and guinea- 
pig. and in the case of the monkey immunity 
can be acquired after complete cure of the fever. 
Salvarsan is efficacious in the treatment of this 
disease. 


Note on the Mixture Emetic-Ezxtract of Organs 
in the Treatment of Draconculosis-(M. Peltier and 
H. Dominique).—Draconculosis is extremely fre- 


quent at Togo, especially where there is little rain 
und drinking water has not yet been provided for 
the natives of the country. In simple cases of 
guinea-worm, extraction is effected by wet dress- 
ings. In complicated cases the authors had re- 
course to antimony salts. Intravenous injections oí 
emetie, however, proved more efficacious, especially 
in septic complications. To increase the action of 
emetic the process of Levaditi was tried—mixture 
of arsenical compositions and of antimony derivatives 
with fresh extract of the organs at 37°, known as 
trypanotoxyl, bismoxyl, &e. Stibioxyl, prepared in 
the same way, gave very good results in the 
treatment of draconculosis; the extract used was 
sheep’s liver. 


Considerations on the Connection of the Rodent 
Fauna with the Plague Manifestations at Dakar 
(M. C. Blazy).—A study has been made of the 
numerous species of rats found at Dakar. Examina- 
tion for the plague bacillus was negative. Xeno- 
psylla cheopis was found in large numbers, in one 
rat 124 were counted.  Sarcopsylla penetrans was 
very rarely found.  Inoculations of flea emulsion 
into miee showed the cutaneous parasites of rats 
to be free from plague bacilli. . Reports show that 
murine infection coincides with human plague. 
Owing to disinfection of houses, and amelioration 
in the publie service, &c., no cases have been 
reported. since 1923, . 

The Siath Case of Kala-Azar in Algeria (H 
Soulie).—Infantile kala-azar is very rare in Algeria: 
hitherto five eases have been recorded; the author 
describes the sixth, in a boy of two and a half 
years. The infection was contracted at Boghni; 
the origin is unknown, but it is probably due to an 
infected dog or cat. 


On the Frequence of Cutaneous Staphylococcic 
Infections at Tangiers (P. Remlinger).—Furun- 
culosis, folliculitis and ecthyma in Tangiers are 
nearly always observed on the lower limbs, but 
the whole body may be affected, especially the 
uncovered parts, fingers, wrists, &c. The disease 
is nearly always multiple, appearing generally 
during the dry season, but can be found all the 
year round. Familial and house epidemics are not 
rare. In Tangiers, as in all other places, these 
diseases are seen on dirty children and adults 
whose profession exposes them to contact with 
dirt—chauffeurs, mechanics, &@ The disease is 
common in natives and Mussalmans; it occurs 
with equal frequency among the white race at 
Tangiers. Meteorological factors and unhygienic 
conditions have much to do with the frequency 
of staphylococcie affections in Tangiers. 


Conclusive Experiments on Intradermovaccination 


‘against Bacterial Anthrax in a Severely Infected 


Area (H. Velu).—These experiments, carried out 
in Moroeco when conditions were very severe, 
prove the. efficacy of the Pasteurian vaccines; it 
is the same in Morocco as in France. The vaccine 
prepared at the Laboratory of Casablanca is as 
active as the Pasteurian vaccines, besides being 
cheaper and more practical in the colonies. 


* 
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THE ETIOLOGY OF H/EMOGLOBINURIC 
FEVER. 


By W. E. Deeks, M.D. 


General Manager, Medical Department, United Fruit Co., 
New York. 


THERE are few problems in tropical medicine which 
have caused more controversy than the etiology of 
blackwater fever. Three theories have been advanced 
in explanation : 

(1) That it is a symptom complex of a malarial 
infection. 

(2) That it is caused by a specific organism which 
oceurs in localities where malaria is prevalent. 

(3) That the administration of quinine alone is 
responsible for precipitating an attack. 

An enormous amount of literature and statistical 
data has accumulated on the subject. Most authorities 
now believe that blackwater fever is associated in some 
way with a malaria infection and that Plasmodium 
fileparum is chiefly, if not altogether, incriminated. 
If this hypothesis be correct the question naturally 
arises as to how hemolysis occurs in a malaria 
infection. That it does not always follow an estivo- 
iiumnal infection, but only in a small percentage 
of these cases, is a self-evident fact to all practical 
workers in tropical climates where malaria is pre- 
valent. 

Certain facts in regard to its incidence appear to be 
fairly well established. 

It is generally met with in malaria-infected indi- 
viduals suffering from malnutrition, chronic organic 
liseas2, or some complicating infection which lowers 
resistance. It may develop in a few hours after un- 
usual exposure to the hot sun, a severe chilling of the 
surface of the body, over-exertion, fatigue, mental 
excitement or depression—in fact, anything that tends, 
temporarily or permanently, to lower the resistance 
of the patient. 

Again, it frequently develops after the administra- 
tion of a dose of quinine. 

Any satisfactory hypothesis as to its etiology must, 
therefore, be sufficiently comprehensive to explain all 
these factors. 

In 1898 Bordet discovered that defribrinated rabbit's 
blood when injected at intervals of a few days into the 
peritoneal sac of a guinea-pig did not materially 
‘niuence its activity, but in the body fluids or blood 
plasma of the guinea-pig a substance developed which 
rendered the plasma or sera capable of dissolving 
rabbit red blood cells, which power it did not pre- 
viously possess. In other words, a hemolytic agent 
or property was developed by the guinea-pig specific 
for rabbit blood cells, but for no other animal. This 
hemolysin when injected into the rabbit in small 
doses caused hemolysis of some of its red cells and 
in larger doses a sufficient number of red cells were 
hemolysed to prove fatal. If, however, small doses 
were injected at intervals of a few days the rabbit 
developed in its plasma an antihemolytic agent which 





prevented further damage. It is further interesting to 
note that these newly-developed agents or immune 
bodies are specific in each instance for the cell or 
antigen involved. Moreover, the same phenomenon 
could be observed when other than cells were injected 
into an alien animal. In each instance cytolytic 
substances were formed specific for all the cells 
injected. 

These observations form a basis for the considera- 
tion of the development of the hemolytic agent of 
hiemoglobinuric fever. 

The malaria parasite must be considered to be an 
animal organism. It is unicellular and undifferentiated, 
but has all the necessary functions of a parasitic animal. 
The protoplasmic cellular constituents associated with 
its vital functions are similar to thoseof higher animals. 
The organism is sensitive to temperature and other 
mechanical and chemical irritants; it eats, digests, 
grows, excretes, and reproduces itself—physiological 
properties possessed by all more highly specialized 
and organized multicellular organisms. If there be 
any difference in its protoplasmic activity we have 
no means— chemical or microscopical —of deter- 
mining it. Fundamentally its structure and physio- 
logical activity is similar to that of more highly 
organized life. We have every reason, therefore, to 
believe that the hæmoglobin of the red cells, con- 
sumed by it during feeding, will develop hæmolytic 
agents in its body substance similar to those which 
are developed in the guinea-pig's blood, when the red 
cells of the rabbits are absorbed by it after injection. 
In other words, it can be logically inferred that each 
malaria parasite develops a hemolytic property. In 
a malaria infection not only are red cells destroyed, 
but the colour index of the remaining individual red 
cells is lowered to a considerable degree. Is it not 
reasonable to believe that the resulting anemia of 
a malaria-infected individual is due to this hemolytic 
agent? 

Furthermore, can we not correlate this action with 
that of the hookworm, which is a blood feeder, and 
which produces anemia in the host? The small 
amount of blood which several hundred hookworms 
will destroy daily will not account for the severe 
anemia observed in these cases— and it is now 
generally recognized that hookworms produce a 
hemolytic agent, which is largely responsible for the 
resulting anæmia. 

It would seem at first sight that very little hamo- 
lysin could be produced by a malarial organism, but 
we know that in a severe malaria infection 20 per 
cent. or more of the red cells may be invaded by 
parasites. This is equivalent to about 1,000,000 
parasites to the cubic millimetre and 1,000,000,000 to 
the cubic centimetre, 30,000,000,000 to the oz., 
480,000,000,000 to the lb., and in a man weighing 
150 Ib. there are about 123 pints of blood, so that there 
would be about 6,000,000,000,000 parasites present 
in a severe malarial infection. Each red blood cell has 
a cubic capacity of approximately 1.171,277,000,000 
of a cubic in., and according to J. G. Thomson at 
schizogony the P. falciparum occupies two thirds of 
this space; its cubic capacity therefore is two-thirds 
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of this, or 1/256,915,500,000 of a cubic in. This, 
multiplied by the number of parasites in & severe 
malaria infection, gives approximately 233 cubic in. 
of malarial protoplasmic material in a man weighing 
150 lb. when 20 per cent. of his red blood cells are 
invaded. 

We are all familiar with the anemia and cachexia 
developed by a malignant tumour of similar cubic 
capacity. The malarial parasites also show a malignant 
action in their clinical symptomatology. The effect of 
23°3 cubic in. of malarial material undoubtedly would 
be capable therefore of producing an enormous amount 
of hemolysin in the human blood and, in response to 
its action,a large amount of antihemolytic substance. 
As antihemolysin undoubtedly is the result of the 
reaction of hemolysin on the tissue cells, when a man 
is in good physical condition he is better able to develop 
antihemolytic agents. Any of the depressing agencies 
which are considered as etiological factors—chronic 
or acute—therefore, which interfere with the develop- 
ment of antihzemolytie bodies—a process more or less 
continuous in the presence of a malarial-infected 
individual—would permit extensive hemolysis toensue 
in such quantities that the liver and spleen would be 
unable to take care of the liberated hæmoglobin, and 


hemoglobinemia would result, followed by a 
hemoglobinuria. 
In paroxysmal hemoglobinurias following the 


administration of quinine, which destroys the tropho- 
zoites in large numbers, we have a condition in which 
large quantities of hemolysin are suddenly liberated 
which the antihemolytic bodies are unable to neu- 
iralize as fast as it is produced, and there is a 
consequent hsmoglobinemia which overflows in the 
kidneys, producing hemoglobinuria. 

If this hypothesis be true it gives a reasonable 
explanation as to why in the treatment of post- 
heemoglobinuric fever small doses of quinine should be 
given first, so as not to destroy too many parasites at 
once, and thus precipitate another attack. This is 
very necessary, as observed by clinical experience. 

The confirmation of this theory of the causation of 
hemoglobinuria rests on the ability to demonstrate 
the presence of hemolysis in the blood immediately 
before the development of an attack of hemoglobinuria, 
as its presence in the blood previous to this would be 
largely neutralized by anti-hemolysis. 

In this connection, the following quotation from 
J. G. Thomson’s comprehensive monograph on 
Researches on Blackwater Fever in Southern Rho- 
desia ” is suggestive :-— 

‘“ Successful cultures were obtained of the asexual cycle 
of eighteen cases of P. falciparum, and on five occasions 
in which no development took place I noted hemolysis. 
There was no bacterial contamination, but it was observed 
that if the blood was drawn at a period corresponding to 
schizogony in the body hemolysis invariably took place 
in the tubes. Simpson (1912), while working with malaria, 
also found evidence of hamolysis during schizogony. Dr. 
Orpen tested several of the cultures by adding complement 
to the tubes after schizogony had taken place, and obtained 
some evidence that again a hemolysin was present at this 
stage. This hemolysis did not occur in controls. As, 
however, the numbers examined were very few, and chance 


results are apt to occur, we did not feel justified in being 
positive about these results. 





“ We suggest, however, that by cultural methods and 
the use of careful technique and controls it may bé 
possible to demonstrate hemolysins present at certain 
stages of the asexual cycle, e.g., during complete 
schizogony. Miss Trutter kindly examined the blood 
groups of a number of blackwater fever cases, but here 
we were unable to state that the disease showed any 
preference for one of these. It is probable that a hzmo- 
lysin can be demonstrated only at certain periods of the 
asexual cycle. The chances of detecting it may rapidly 
vanish as the disease progresses. We were quite unable 
to detect any hemolysin in the serum of blackwater fever 
at any period of the disease, but, as we have pointed out, 
this by no means proves that a serum hemolysin is not 
present.” 


Confirmation of the observation of Dr. Thomson 
and others on the presence of hæmolysin at the time 
of schizogony would support the theory suggested on 
the ætiology of blackwater fever. 





USE OF IODINE IN BERIBERI. 
By H. W. Rıptey, C.M.G., F.R.S. 


DURING the twenty-three years that I was 
employed as Director of Gardens in Singapore, I had 
control of from 40 to 100 coolies at a time as 
gardeners. These were all, or nearly all, Javanese 
men, for whose health and sanitation I was mainly 
responsible, and whose minor ailments I treated 
myself. In serious or obscure cases I could send 
them to the hospital, but, as natives generally have, 
they had rather a fear of the hospital, and if sent off 
there frequently slipped off on the way, went to 
other native houses and took Chinese or other native 
medicine or treatment with often disastrous results. 
To avoid this I treated myself such ailments as 
I could manage, most of which indeed were mild 
cases, skin diseases, diarrhcea and debility, malaria, 
accident, boils or poisoned wounds, &c. But, in 
addition to these, we had pretty constantly with us 
in the coolie lines more or less beriberi, generally 
of a mild type, or perhaps, more accurately, incipient 
cases. No man was allowed sick leave unless he 
came to the oftice to report the sickness, if he was 
able to; if not one of the other coolies reported it 
to me, and I went at once to see him so that at the 
first onset of beriberi I was able to deal with it. 
It usually commenced with acute pain in the feet, 
and it was at this stage I usually was able to treat 
the patient. A great deal has been written on the 
disease, so that I only record here a few observations 
which I have not seen recorded before. But I will 
first premise that on one or more occasions, in order 
to confirm my diagnosis, I have asked one of the 
doctors from the hospital to examine my patients 
to definitely ascertain that the disease was really 
beriberi, which was then very prevalent in Singapore. 
He confirmed my diagnosis, stating that the cases 
were those of a mild form of the disease. 

I observed that the disease was most prevalent in 
the coolie-lines in April and May, when I usually had 
from five to fifteen men attacked, and comparatively 
seldom did we get cases at any othertime. Also that 
they were nearly all men who had come to the 
gardens in the previous year, or about three months 
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before the annual outbreak. Again, we never had a 
ease among the women or children. One boy brought 
up in the lines was not attacked till he had attained 
the age of puberty. Most of thos attacked were 
about 18 or 20 years of age. The cause of the disease 
is usually attributed to the patient having fed on 
polished rice only, so that it is interesting to note 
that all women and children, like the men, ate the 
same food, the boys feeding with their fathers after 
the age of about eight years, the smaller boys by 
themselves, and the women and girls on the same 
class of food prepared in the same way after the 
males have fed. The food consisted of boiled rice 
(town-bought), a small piece of dried fish and a few 
chillies ; occasionally during the day they bought 
cakes, curry, or sweetmeats, and fruit, but the rice 
and dried fish was the chief and often only food. 

At one time, as the disease was so persistent, 
I thought that perhaps it was established in the 
bouses or on the soil beneath, so I destroyed all 
the houses where there had been cases and rebuilt 
ibem on fresh ground, forbidding the men to use any 
of the wood of the old houses (which to a small 
extent they disobeyed), but the disease broke out 
again. I found that they had not destroyed the box 
in which the rice was kept, and in this box, later, 
I found cockroaches, which at one time were believed 
to be carriers of the disease. 

The Malay houses, being raised on piles above the 
ground, formed a suitable space beneath to keep 
chickens when fenced in by wire netting. These 
places often swarmed with cockroaches among the 
excreta of the fowls, and I forbade these places to be 
used for this purpose, especially after a case which 
occurred at Government House, some two miles away 
from the Gardens. Here the garden coolies had lines 
similar to ours, and no case of beriberi had been 
known to occur, until one year when there was an 
outbreak among the men. When I went to inspect 
the place on hearing of it, I found they had been 
keeping a large quantity of fowls beneath the houses, 
and there was a large mass of droppings, feathers, &c. 
I had it all cleared out and forbade any more keeping 
of fowls beneath the houses, and there was no more 
beriberi there from that time. In my stables two 
saises with their families used to live, and here for 
twenty years or more there had been no record of 
à ease of beriberi until one year both men were 
attacked; on investigation I found that beneath the 
flooring, which was so built as to be difficult to 
remove, had accumulated an immense quantity of 
horse droppings and urine, which had drifted beneath 
the sleeping quarters at the back, and was swarming 
with cockroaches. The flooring was removed and 
the mass removed, the men were cured and no more 
teriberi appeared. 

These facts made me very suspicious that the theory 
that cockroaches played some part in the propagation 
of the disease had some foundation. In any case I 
took care that no animals or accumulation of rubbish 
was permitted beneath the houses. 

Now as to the treatment of the patients. I had 
heard some year or two after arriving at Singapore, 
from I think Mr. H. O. Forbes, who travelled 





formerly in the East Indies, that the Dutch were 
accustomed to administer iodine internally for beri- 
beri, and I tried the same treatment with such 
success that we never used anything else. When a 
patient came complaining of his feet and had other 
marked signs of beriberi, I administered five drops 
of tincture of iodine in a tumbler of water, and if 
I had enough and the disease had risen up the legs, 
rubbed them also with iodine. 

In ordinary incipient cases, three doses, one a day, 
completely cured the attack, and even when the 
disease had so far advanced that the breathing and 
heart action were interfered with, the patient was 
much relieved in a very short time, and if he would 
continue the treatment would recover. 

One fine lad I had was attacked during my absence 
for some weeks, and the Eurasian left in charge 
thought he had only rheumatism. When I returned 
and saw him he was in a very bad state, breathing 
with diffieulty. I gave him some iodine at once, and 
by the next day he was breathing regularly and com- 
fortably,and the pain in thelegs abated. Unfortunately 
he went off to a native house and tried some native 
treatment, and died in a day or two. I had, however, 
several others who were nearly or quite as ill as he 
was, who recovered very soon. Indeed, the only two 
beside the one I mentioned above who died from beri- 
beri in the garden coolie lines, died during my absence 
on leave, when the official in temporary charge treated 
them for rheumatism. The favourite native treatment 
was to go down to the sea coast and sit with their legs 
in sea mud all day, and when they were nearly well, 
after the treatment with iodine, I used to let them go 
and do so. The Government dispensary medicine for 
beriberi was digitalis and strychnine. I do not think 
it was as satisfactory as the iodine treatment, as in 
some coolie lines near the Gardens I heard on one 
occasion they were losing eight out of ten patients, 
while I was losing none, but I imagine their patients 
did not come for treatinent until too late, while I got 
hold of my men when the disease had only just 
begun. 

I urged the use of tincture of iodine in beriberi 
frequently, but at first the local doctors appeared to 
disapprove of it, though occasionally iodide of 
potassium was used; eventually, in 1894, Dr. Hoad 
and Dr. Highet used it, and in even larger doses than 
I ventured on, and the latter reported it as very 
effective. I am not aware whether it now forms part 
of the treatment, but I do not think it was so when I 
left the East in 1911. 





ON THE INFLUENCE OF HIGH TEMPERA- 
TURE ON THE PRESERVATION OF 
INSULIN. 

By Prof. E. Trocerto aud Dr. A. ORUTO. 


WE were induced to carry out these researches 
by a certain paper published in the Observer, November 
11, 1923, relating to the alterations of insulin in 
tropical climates. According to experiments of the 
" Pasteur Institute of Burma," it was proved that 
both English and American preparations, arrived in 
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India after six weeks from date of leaving the factory of 
production, did not retain more than one-fifth or less 
of their original hypoglycemic power; this of course 
practically rendered the drug useless. Whether the 
preparations used were in solid form or in solution 
was not mentioned, but in consideration of the date 
of the experiments it is to be presumed they were 
liquid. 

Moreover, it is not specified in the communication 
whether the experiments which led to these con- 
clusions were practised on animals or on man or on 
anything else; if on animals only, we might be led to 
suppose that the rabbits chosen had something to do 
with the results of the experiments. However, we 
thought it would be interesting to establish a control 
of the report on our usual laboratory rabbits, to be 
followed by experiments on wild rabbits or rabbits of 
different breeds. 

A few experiments were carried out in Europe at 
35 C. (95° F.) on insulin A.B. produced by the same 
firm, Allen and Hanbury, Ltd., but it was soon 
seen that the experiments should be carried out at a 
higher temperature. 

It is well known that insulin with time loses its 
medicinal property, and after a few months the 
deterioration is already noticeable. The opinion of 
many experimenters on this point is unanimous. 
And we may also add that more than one manu- 
facturer inherent to the preparation and preservation 
of the drug will agree to this. Not the last point to 
be considered is the state of watery solution in which 
the almost entire total of the preparations of different 
origins (English, American, French, German, &c.) is 
preserved. 

Our comparative experiments clearly show that 
solid insulin shows a far greater resistance to deteri- 
oration than liquid insulin. 


EXPERIMENT No. 1. 
With insulin kept in an incubator at 60° for 10 hours. 


Solid Insulin. 
Rabbit ¢ weight 1,5€0 grm. 
Time 9.20, injection of 2 mg. of insulin. 
» 11.30, glycemia — 0:48 per thousand. 
», 11.35, typical convulsions, 


Insulin in Solution. 
Rabbit ¢ weight 1,430 grm. 
Time 9.15, injection of 0:3 c.c. -= 2 mg. (10 units per c.c.). 
» 11.20, glycemia = 0:54 per thousand. 
No convulsions. 


EXPERIMENT No. 2. 
With insulin kept in incubator at 85? for 10 hours. 


Solid Insulin. 
Rabbit 4 weight 1,900 grm. 
Time 8.55, injection of 2 mg. of insulin. 
», 10.45, glycemia — 0°50 per thousand. 
» 10°55, typical convulsions. 


Insulin in Solution. 
Rabbit ¢ weight 1,600 grm. 
Time 8.50, injection of 0'3 c.c. (10 units per c.c.). 
» 10.50, glycemia — 0'6} per thousand. 
, 12.10, typical convulsions, 
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EXPERIMENT No. 3. 
With insulin kept in incubator at 100° for 10 hours, 


Solid Insulin. 
Rabbit ¢ weight 1,530 grm. 
Time 8.50, injection of 2 mg. of insulin. 
», 10.20, typical convulsions. 
» 10.35, glycemia — 0:39 per thousand. 


Insulin in Solution. 
Rabbit ? weight 1,370 grm. 
Time 8.50, injection of 0:3 c.c. (10 units per c.c.). 
» 11, glycemia — 0:40 per thousand. 
» 11,10, typical convulsions, 


EXPERIMENT No, 4. 
With insulin kept in incubator at 100° for 24 hours. 


Solid Insulin. 
Rabbit ¢ weight 1,210 grm. 
Time 8.50, injection of 2 mg. of insulin. 
» 10.50, glycemia — 0°52 per thousand. 
» 11.15, typical convulsions. 


Insulin in Solution. 
Rabbit 4 weight 1,230 grm. 
Time 8.50, injection of 0:3 c.c. (10 per c.c.). 
» 10.55, glycemia — 0°75 per thousand. 
No convulsions. 


EXPERIMENT No. 5, 
With insulin kept in incubator at 42° for 15 days. 


Solid Insulin. 
Rabbit ¢ weight 1,650 grm. 
Time 9, injection of 2 mg. of insulin. 
» 11, glycemia — 0°51 per thousand. 
» 11.10, typical convulsions. 


Insulin in Solution, 


Rabbit ¢ weight 1,760 grm. 
Time 9, injection of 0:3 c.c. (10 units per c.c.). 
» 11.05, glycemia — 0 62 per thousand. 
No convulsions, 


Experiment No. 6. 
With insulin kept in incubator at 36° for 16 days. 


Solid Insulin. 


Rabbit ¢ weight 1,570 grm. 
Time 9.15, injection of 2 mg. of insulin. 
», 10.85, typical convulsions, 
» 10.40, glycemia — 0:48 per thousand. 
» 10.45, subcutaneous injection of 0:4 grm. of glucose. 
» 11.20, typical convulsions, 
» 11.20, subcutaneous injection of 0:4 grm. of glucose. 
"a 13:00 typical convulsions; injection of glucose and 
food. 


Insulin in Solution, 


Rabbit ¢ weight 1,670 grm. 
Time 9.15, injection of 0'3 c.c. (10 units per c.c.). 
» 11.10, glycemia — 0°75 per thousand. 
No convulsions. 


EXPERIMENT No. 7, 
With insulin kept in incubator at 37° for 34 days. 


Solid Insulin. 


Rabbit 9 weight 1,320 grm. 

Time 9.15, injection of 2 mg. of insulin. 
^ 11, typical convulsions. 
» 11.10, glycemia — 0°46 per thousand. 
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Insulin in Solution. 
Rabbit ¢ weight 1,230 grm. 
Time 9.05, injection of 0:3 c.c. (10 units per c.c.). 
» 11.05, glycemia — 0:69 per thousand. 
» 11.415, convulsions. 


EXPERIMENT No. 8. 
With insulin kept in incubator at 42° to 45° for 33 days. 


Solid Insulin. 


Rabbit $ weight 1,300 grm. 
Time 9.30, injection of 2 mg. of insulin. 
» 10.45, typical convulsions. 
» 10.55, glycemia -- 0:48 per thousaud. 
». 11, subcutaneous injection of 0:4 grm. glucose; rapid 
cessation of the convulsions; administration of food. 
» 14.40, convulsions. 


Insulin in Solution. 


Rabbit ? weight 1,900 grm. 
Time 8.30, injection of 0:3 c.c. (10 units per c.c.). 
» 10:40, glycemia — 0°61 per thousand. 
No convulsions. 


N.B.—In these experiments the same preparation 
of insulin was used, of recent date (September, 1924). 
Its hypoglycemic property was previously ascertained 
by repeated controls as follows: two milligrams of 
insulin, after two hours’ reduction of the glycemic 
compound about 0°45 per cent. ; successive beginning 
of typical convulsions. The glycemia was, as seen 
in the above results, constantly determined two hours 
after the injection of the insulin. The animals were 
kept fasting before the experiment for twenty hours. 

From the above experiment we may infer that the 
insulin used by us, kept constantly at high tempera- 
ture even for a long time, maintains its hypoglycemic 
property integrally, or remarkably well. 

The preparation kept in solid form shows itself 
incontestibly more resistant than insulin in liguia 
solution. In fact, in the experiments at 100° for 
twenty-four hours, and in the experiments at 42° for 
thirty-five days, the property of the former was in no 
way modified, while the latter lost about one-half of 
its hypoglycemic property and did not cause con- 
vulsions. 

Another consideration on the resistance of the 
experimented insulin is the length of its duration 
at a high temperature. The solid preparation in this 
respect, in the limited time of the experiments 
Itwenty- four hours at 100^ and fifteen and thirty 
days at 49^), did not undergo any alterations at all. 
Insulin in solution form appeared to be peculiarly 
influenced by the time of exposure; in fact, while it 
resisted integrally the temperature of 100° for ten 
bours, it lost about one half of its hypoglycemic 
power, both at the temperature of 100' in twenty- 
four hours and at a temperature of 36? in sixteen and 
thirty-four days. In consequence we get the follow- 
ing practical corollary in relation to the preservation 
in tropieal climates of insulin experimented with by 
us: the possibility of preserving the original hypo- 
glycemic properties even at very high temperature and 
for a considerable length of time. 

These experiments were carried out with “ Insulin 
Ergon’ prepared in the Instituto Nazionale Medico 
Farmacologico of Rome. 








THE ZETIOLOGY OF BLACKWATER 
FEVER. 


(Concluded from page 92.) 


By W. M. Hewerson, M.B., D.P.H. 
Government Medical Officer, Sinoia, S. Rhodesia. 


HEMATOPORPHYRINURIA. 


Roor states definitely that “ hematoporphyrin, 
the iron free derivative of hæmoglobin, is the pre- 
cursor of bile pigments, which become reduced in 
the intestine to stercobilin, and stercobilin is iden- 
tical with urobilin " [23]. Garrod’s collection ol 
the available information on hematoporphyrinuria 
in his “ Inborn Errors of Metabolism ” [24] is 
extremely important. And though the original 
should be read in full, I must here take leave to 
quote it very freely. Obviously work of the highest 
order pertaining more to pure than applied science, 
questions of general metabolism are raised by the 
subject, questions which cannot be ignored. They 
cannot be ignored because '' pigments of this class 
are present in traces normally and in larger 
amounts, but still traces in sufferers from many 
maladies and in still larger quantities cause patho- 
logie sensitization to light." Chlorophyll and 
hemoglobin absorb light readily, but this inter- 
mediate product in anything beyond the normal 
traces sensitizes other tissues to light, causing it to 
have a destructive action. Yet so little of this sub- 
stance is present that in Gunther's patient it was 
estimated at one-thousandth of a gramme in 100 c.c. 
of blood serum. 

tunther’s case suffered from hydroa vacciniforme, 
and owing to the scarring, stiffness of the joints, 
and atrophy of the terminal phalanges, his index 
fingers were eventually amputated (Garrod). 

The ease of Meyer-Betz is now classic. He 
injected three grains of hematoporphyrin into a vein 
and rendered himself hypersensitive to light. Sun- 
light caused giant edema, &c., and he had to live in 
a cellar for months, though hematoporphyrin could 
only be detected in his urine for the first few days. 
(Ibid.) 

It may be of advantage to first make a short 
précis of the main facts given by Garrod, as follows : 
The porphyrins are not one, but a group. All have 
the four-pyrrol ring constitution. Their spectra are 
very complex and characteristic. They are present 
in traces in normal urine fæces, bile and meconium. 
They are present in larger quantities, but still 
minute, in many maladies. 

“ Upon a w holly different plane are cases in which 
the urine has a deep red colour, like that of port 


wine, rich in porphyrin, and other abnormal pig- 
ments of which as yet we know little ’’ (italics 
mine). 


Gunther's classification of this latter class: 

(1) Cases of acute onsct associated with severe 
toxic symptoms, abdominal pain most common and 
ascending paralysis most grave. 

(2) Cases due to sulphonal and trional taken over 
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months or years, with similar associated grave 
symptoms—fatal ending the rule. 

(3) Congenital hzmatoporphyrinuria—aeute toxic 
symptoms wanting but greatly exalted sensitivity 
of tissues to light. 

(4) (?) Chronic hzmmatoporphyrinuria— probable 
that some of these congenital. 

Total number of cases of congenital to date, about 





twenty. 
It occurs in other mammals, e.g., bovines and 
pigs. 


Nothing characteristic in the blood picture—in 
some cases. Enlargement of the spleen conspicuous, 
in some cases anemia. 


HLEMATOPORPHYRIN IN VITRO SENsITIZES RED BLOOD 
ConPUscLES TO LiGHT or 500 MICRONS, CAUSING 
Lysis, AND in vivo Causes Death of White Mice. 


The paragraph following is taken as printed from 
Garrod, p. 157, but the first italies are mine. 
‘Some twenty years ago Tappeiner and Raab dis- 
covered that certain fluorescent pigments, of which 
eosin is one, induce hypersensitiveness to light in 
lowly organisms such as paramecium. When a 
solution of such a pigment is added to a culture of 
the organisms they are killed by exposure to sun- 
light, but remain unharmed in a shaded portion of 
the same vessel. Hausmann showed that hemato- 
porphyrin, which has likewise the property of fluor- 
escence, exercises this photo-sensitizing power, not 
only with paramecium and red blood corpuscles, but 
also when injected into higher animals such as white 
mice. With infusoria and red corpuscles the effect 
is only obtained when the pigment is exposed in 
contact with the ora Hausmann showed 
that when ,35 gramme 1 grain) of hæmato- 
porphyrin was injected is a white mouse sub- 
cutaneously the auimal showed no ill effect so long 
as it was kept in the dark, but when exposed to 
bright light it died within a few hours.” 

" Hausmann (p. 161) showed by convincing 
experiments that the effects observed in the injected 
mice are mainly due to the invisible [italics in 
original] rays in the region of 500 microns, which is 
the region of maximum absorption in the ‘porphyrin 
spectra.” 

Of course in vitro and in vivo are totally different, 
especially for red blood corpuscles. But at any 
rate we know that there is this specific sensitization 
by hæmatoporphyrin. In vivo any given corpuscle 
can only be exposed to light for a very brief period, 
possibly a second or so. 


RELATION OF HÆMATOPORPHYRIN TO THE LIVER. 

“ We have still much to learn as to the source 
and origin of the metabolice porphyrin,” says 
Garrod (p. 157), '* but such knowledge as, we possess 
is consistent with the view that hemoglobin is its 
parent substance and the liver the seat of its forma- 
tion, and with the hypothesis that what is lacking 
is an enzyme which is responsible for one of the 
stages in the conversion of blood pigment into bile 
pigment.” . . . “ Nor do we know whether exces- 


sive haemolysis causes increased excretion of por- 
phyrin by a porphyrinuric, as it should do if this 
hypothesis be correct ’’ (Garrod). 

“ Guner (p. 155) found that hematoporphyrin 
(prepared in the laboratory), when injected into a 
dog, did not appear in the urine, but when the 
animal's liver was damaged by the administration 
of small doses of phosphorus for a fortnight 
injected himatoporphyrin did so appear” (Gar- 
rod). Details of other experiments follow, show- 
ing that the liver is the seat of the defect. 


A Prima FACIE CASE. 


Seeing that the hemolysis of blackwater is so 
great and that in any given attack there is a 
strongly marked tendency for relapses to occur, 
the non-discovery of hæmolysins in the blood is 
remarkable and throws weight on the suggestion 
of the possibility of some such sensitizing product 
as hematoporphyrin being present and the cause 
of the hemolysis, 

The first objection, of course, to accepting this 
is that no excess hemiatoporphyrin has ever been 
noted. I can find no record of it ever having been 
sought for, and as the far greater quantity of hæmo- 


globin gives the usual bands in the spectrum, 
minute quantities might be overlooked. 
' Some urines (of congenital hematoporphy- 


rinurics) show only two bands very like those of 
oxyhemoglobin, but if albumin be absent the pre- 
sence of that pigment may be excluded " (Gar- 
rod). In blackwater fever albumin is always pre- 
sent, hence detection of porphyrins of such a class 
would be extremely difficult and call for high tech- 
nical ability. 

'" In the cases (two brothers) described by Arzt 
and Hausmann the amount of porphyrin in the 
urine was far less than in other recorded cases, so 
much less that it is with some hesitation that the 
diagnosis is accepted. Nevertheless these cases 
cannot be excluded ’’ (Garrod). 

Besides the variety of porphyrins and the varia- 
'* other 


tion in amount we must not forget the 
abnormal pigments of which as yet we know 
little." Hammarsten, quoted by Dixon Mann, 


says that the colour of the urine in sulphonal 
hamatoporphyrinuria remains the same after the 
porphyrins have been extracted. 

At present, therefore, we can only study the 
peculiarities of blackwater and hzematoporphyrin- 
uria to see if these support a prima facie case, 

" RELAPSES " OF HÆMOGLOBINURIA 
DUE? 

“ Who has had blackwater once is prone to have 
recurrences,” says Deaderick, opening his para- 
graph on '' Previous attacks.” Every practitioner 
who deals with the disease is aware of this, The 
tendeney to relapses of hemolvsis is acutest dur- 
ing the period of illness due to any given attack, 
After recovery the tendency is still present, as 
Deaderick says, but in the ccurse of a few years 
wears away (if the patient survives). Deaderick, 
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instancing the number of attacks of several indi- 
viduals, some running into the teens, closes: '' The 
only immunity except natural being conferred by 
prolonged residence in an endemic focus.” 

There is therefore in blackwater an acute sensiti- 
zation during the attack of a less acute and semi- 
permanent one afterwards. 

Some years ago I had brought to hospital for 
treatment an extremely fair-haired lemon-tinted 
child of 21 years with a very enlarged spleen. The 
relative implored me not to give quinine as '' she 
could not take it." She was treated with great 
care for several days, and no quinine, in order to 
"get her into a better condition in which she could 
be started on quinine.’ This was years before I 
had any idea of a sensitizer, but it shows the atti- 
tude of mind of a practitioner. I started her on a 
small dose—I think half a grain—and she promptly 
bad hemoglobinuria, which lasted some twelve 
hours. After a few more days’ rest I gave an intra- 
muscular injection of about three grains. This 
also, to my surprise, produced the same effects. 
Then I remembered a case of urticaria in which 
quinine could not be taken without it developing, 
but the patient could take it in combination (tab- 
loid form) containing one grain per dose with 
imn and arsenic. This plan succeeded in this 
use also, and the patient, though she has 
had some attacks since in which I have not 
xen her, is now a fine schoolgirl of twelve, 
has at last lost her enlarged spleen entirely, 
and can take her quinine with impunity. 
Such cases are not at all uncommon. Children do 
nut have nearly such grave symptoms as adults 
with blackwater. 

In the white mice experiments of Hausmann, if 
smaller (non-lethal, i.e., less than } grain), doses 
of hematoporphyrin are given or ‘‘ the animals are 
kept in a feeble light, a definite syndrome or true 
light. disease, is presented." . . . “The effect of 
the infection wears off in time." In the clear-cut 
personal experiment of Meyer Betz he was ren- 
lered “ hypersensitive to light for two or three 
months," yet '' hematoporphyrin could only be 
detected in his urine during the first few days." 
In these cases there was no recurring, liver-dis- 
turbing infection, as in malaria. 

A second difficulty arises in Garrod's statement 
-hat ‘‘ sufferers from hemolytic diseases and par- 
oxysmal hemoglobinuria do not excrete porphyrin 
n excess," In the preceding sentence he says: 
" 4I the available evidence tends to show that an 
excessive exeretion of porphyrin does not imply 
excessive hsemolysis.'" Well, in one class of case 
Prof. Dixon (vide post) stated that ''the patient 
"sv bleed half the blood in his body in a few 
hours," that is, the distinct class of hemato- 
rorphyrinuria due to sulphonal, It is perhaps not 
a hemolytic disease, but it is a hemolysis of a 
severe t . 

Let i Amanat these statements, however. 
With regard to hemolytic disease, no information 
is available whether any congenital hamoporphy- 
rinuries have died in early infancy as a result of 
hemolysis. In the first few days of life there 
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occurs normally a considerable reduction in the 
number of corpuscles per c.mm, Icterus neona- 
torum, implying hæmolysis, is very common, in 
this country at any rate. Hematoporphynn is 
present in the meconium. Why should sepsis of 
the umbilical cord in particular cause hemolysis? 

Of the hemolytic diseases paroxysmal hæmo- 
globinuria most closely resembles blackwater, and 
the very close similarity is freely admitted. Black- 
water, however, is vastly more common than this 
rare condition, and though no hxmatoporphyrin 
has hitherto been found, I submit that, in spite of 
this, it is worth careful investigation in blackwater. 

Hemolytic diseases, so far as their etiology is 
known, appear to be widely different in manner of 
causation to blackwater fever, with the exception 
of paroxysmal hemoglobinuria. 

But I must take cover in Garrod’s very guarded 
closing words: '' So the matter stands at the pre- 
sent time (1923), and it is obvious that much 
remains to be done. Only by the investigation 
of fresh cases in the light of the knowledge which 
is now at our disposal can we hope to solve the 
problems still outstanding.” 


DIVERSITY OF DEGREE AND MANIFESTATIONS IN 
HEMATOPORPHYRINURIA. 


Preceding this (remembering also the main 
classifieation of Gunther, with their wide diversity 
of symptoms), he quotes some of the remarkable 
variations in the manifestations. '' Hydroa is not 
an inseparable accompaniment of congenital 
hematoporphyrinuria,’’ as is shown by the case of 
the bearded woman. 

“ Yet although the natural cutaneous eruption 
and the symptoms induced experimentally are not 
comparable phenomena, we cannot doubt that the 
sensitiveness to light which results from the pre- 
sence of porphyrins in the tissues is the cause of 
the hydroa and the failure to reproduce the natural 
syndrome is presumably due to faulty technique." 

“ It is more difficult to explain the apparent 
discrepancies between the degree of porphyrinuria 
and the severity of the hydroa ": Arzt and Haus- 
mann's cases already quoted are instanced. 

'* In some cases, notably in one of McCall Ander- 
son's, the urine is said to have been of normal 
colour between the attacks, and in others also it 
would seem that exposure to bright light causes 
both the porphyrinuria and the hydroa."' 

“ Fischer suggested that the explanation of such 
observations may lie in the presence in the tissues 
of a chromogen of the porphyrin, a colourless reduc- 
tion product which does not sensitize them to 
light. Saillet demonstrated the presence of such 
a porphyrinogen in the urine. Schumm has shown 
that it is promptly converted into the pigment by 
potassium permanganate and slowly by the action 
of light.’’ This, if correct, is very significant, sug- 
gesting the possibil'ty of oxidation in the blood by 
luminous rays which penetrate the skin on expo- 
sure to fierce light. Colourless porphyrinogens in 
the urine would escape detection by spectroscopy. 

It is difficult to summarize the situation emer- 
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ging from this evidence, however. Experimentally 
hzmatoporphyrin and light cause lysis in red blood 
corpuscles. 

Hematoporphyrinuria is due to a lacking liver 
enzyme. 

_ Extensive acute hemolysis with hematoporphy- 
rinuria occurs with prolonged sulphonal taking; 
indicating from foregoing damage to the liver. 

Chronic hematoporphyrinuria results in sensiti- 
zation and destruction of tissues exposed to light. 

That while the congenital liver defect, with 
excess of hematoporphyrin in urine, is extremely 
rare, the presence normally of traces of such an 
active substance in the urine, fæces, bile and meco- 
nium indicates that the substance plays a by no 
means insignificant part in metabolism. . 

That along with this theorem must be granted 
the enormous importance of the correlative factor 
—'' reacting substance ’’—which can oxidize the 
colourless porphyrinogen to that of the pigment— 
namely, light. 

The part played by these factors 
metabolism awaits investigation. 

There is only one known manner—sulphonal 
taking—in which urine rich in porphyrin is pro- 
ducable, and it is not known precisely what the rela- 
tion between the hemolysis and the hematopor- 
phyrin is. 


in ordinary 


THE ACTION OF QUININE ON PROTOPLASM AND ON 
FERMENTS. 


An extremely valuable discussion on '' Quinine 
and its Related Alkaloids in Pharmacology and 
Therapeuties,'' which took place at the annual meet- 
ing of 1920 and covers the exceptional experiences 
and lessons of the war, must be referred to at length. 
We shall take first the pharmacological action of 
quinine, by Prof. Dixon, who opened the discussion, 
and then in connection with it the question of black- 
water and the sulphonal-caused hemolysis with its 
peculiar feature of hematoporphyrinuria. 

'' Quinine is peculiar among alkaloids in that it 
has no very definite specific action on any particular 
tissue in the body. Since quinine depresses all 
living tissues in much the same way, its effect 
should be clearly discernible in metabolism. — Our 
faets in this respect are not uncertain, though it is 
not simple to understand their interpretation, Under 
the influence of quinine and its derivatives general 
metabolism is lowered, as shown by the diminution 
in the excretion of urea, sulphates, phosphates and 
chlorides in the urine. The diminution of urinary 
metabolites is of such a nature as to leave us no 
ception in concluding that there is a diminished pro- 
tein breakdown, and we might from this with some 
confidence prophesy that there would be a simul- 
taneous diminution in the absorption of oxygen and 
carbon dioxide output. Such however is not the 
case; the gaseous metabolism is hardly influenced, 
Furthermore, in febrile conditions the temperature 
is brought down, though the heat loss is not 
inereased ; that is to say, there may be other import- 
ant sources of heat in the body besides the oxidation 
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of carbon compounds. These facts are true in 
health and fever. Quinine therefore prevents exces- 
sive protein breakdown. It is unlike arsenic and 
many other drugs in that it does not diminish oxida- 
tion, so that no danger arises from increased pro- 
duction of acid, lactic, butyric, &e., from the incom- 
plete oxidation of carbon compounds ” (Brit. Med. 
Journ., July 24, 1920, p. 115). 

ABSORPTION AND EXCRETION. 


(Ibid.) 


“It has long been known that the liver destroys 
morphine, nicotine and other alkaloids, and we have 
reasons for believing that this action is due to a 
ferment. . . . Ramsden has performed a similar 
experiment with quinine, and finds that the liver, 
kidney and intestinal wall have considerable power 
to destroy quinine post-mortem, but that the supra- 
renal bodies, spleen, bone marrow, &c., have not this 
property. It will be noticed here that the quinine 
tends to collect in high concentration in the spleen 
and suprarenal organs, and that it is just these organs 
which are unable to destroy it." 

Prof, Ramsden, who followed, said: '* Quinine is 
very rapidly destroyed by liver pulp. One of the 
products is quitenine."' 

It used to be taught that “ Quinine is therefore 
very constant and very powerful in interfering with 
oxidation,’ but now we know, whatever the explana- 
tion may be of the temperature reduction, that this 
is not the method. 

Prof. Dixon discusses quinine and blackwater with 
diffidence. ‘‘ The story of the attack is clear in its 
suddenness, and points to a sudden liberation into 
the blood of poison which destroys the corpuscles. 
Many such poisons are known, but quinine is not 
one of them, Sulphonal given daily in large doses 
accumulates in the tissues, and the patient may be 
free from its ill effects fer weeks, but on the sul- 
phonal attaining a certain concentration it suddenly 
acts, and the patient may bleed half the blood in his 
body into the urine in the course of a few hours." 


‘ 


SuLPHONAL HÆMOLYSIS AND HL.EMATOPORPHYRINURIA., 


He did not refer to the question of the hæmato- 
porphyrinuria associated with this delayed sulphonal 
poisoning, which one wishes he had done, nor did 
any of the others. Why should this feature be 
present with this particular cause of hemolysis? Is 
the porphyrin merely post hoc? The experimental 
evidence submitted by Garrod that hematoporphy- 
rinuria is due to some liver defect, probably an 
enzyme lacking, is fairly conclusive. In sulphonal 
hemolysis, therefore, does this defect only appear 
after, and as a result of, the hemolysis? If so, 
porphyrinuria should be constant with such hæmo- 
lvses. But if, on the other hand, sulphonal pro- 
duced a special degenerative change in the liver 
cells, involving the production of a morbid quantity 
of porphyrin, not noticeable till the crisis occurred, 
but sufficient to cause sensitization to light, naturally 
we would, after the hemolysis, get a urine very rich 
in porphyrin and attracting attention. And it would 
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then be assumed because post to be propter hoc 
also. 

This hypothesis may be rather jumping to con- 
clusions, but the grounds seem reasonable, At any 
rate it may be useful to assume it for the sake of 
conclusive investigation of the point. Should it be 
proven to be so, we would have a case of hemolysis 
due to sensitization instead of hydroa and other 
syndromes. 

It is further suggested that with recurring attacks 
of blood. destruction, as by malaria, vice sulphonal, 
in which the liver undertakes. the chemical clearing- 
up of the pigment debris—there is histological evi- 
dence of cell degeneration—that a sudden lowering 
of its already embarrassed activity by such means as 
quinine may interrupt the chemical changes of 
hæmoglobin into bilirubin and allow the production 
of this intermediate substance. 

" Quinine retards all vital processes.” 

“ The synthesis of hippuric and salicyluric acids by 
the surviving kidney is stopped by minute amounts 
of quinine. The action of quinine is therefore not 
confined to intact protoplasm, but extends to the 
ferments.” (Dixon: ibid.) 

" Washed tetanus spores given hypodermically to 
zuinea-pigs or monkeys do not produce tetanus; if 
yuinine is injected into the animals the day before 
or the day after the spores are injected, then tetanus 
is contracted (sample). Other alkaloids like mor- 
phine have not this action." (Dixon: ibid.) 

Thus we have ample and definite evidence of the 
depressant type of action of quinine. 

In the same category of lowered hepatic activity 
imay be placed the other specially noticed immediate 
antecedents of the onset of blackwater, such as chill 
irom a sudden wetting and exhaustion due to un- 
usual exertion. And we have also by the same 
tuken an explanation of the fact that in non-malarial 
eonditions and in malaria, when blood destruction is 
uot actually in progress, no hemolysis follows the 
use of quinine. 


STATEMENT OF THEORY. 


My paper is already too lengthy. For some years 
it has been borne in upon me, from many observa- 
tions which cannot all be detailed here, that there 
was some relation between light and the development 
of blackwater. Such connection could not, of course, 
be of a simple nature; it could only be associated 
with the occurrence of a morbid condition. Obviously 
that morbid condition must be malaria, by its pecu- 
liarities of association. i 

With due diffidence I suggest that the hæmolysis 
which constitutes blackwater fever is due to the 
presence of an optical sensitizer, probably one of the 
porphyrins, which is developed under certain con- 
ditions, causing lowered hepatice activity in the 
course of the active stages of malarial blood-destruc- 
tion. The relations between the substance postu- 
lated, light and the red blood corpuscles are of a 
nature, according to the following summary of such 
processes, as laid down by Sir Wm. Bayliss :— 

“ Optical sensitizers belong to the class of cata- 
lytic light reactions. A system, insensitive to light 


of a particular wave length, can be made sensitive 
to it if a dye be present which absorbs this wave 
length. Since the light is absorbed by the sensi- 
tizer, it must act by means of the changes produced 
in this, resulting in the formation of some substance, 
frequently active oxygen or some catalyst, which 
acts on the system, which is by itself insensitive to 
the particular light in question " (p. 577) (26). 

While not excluding simple photo-chemical action 
on hemoglobin from a possible, predisposing share 
in the process of this hemolysis, it is to the different, 
'' trigger-like ’’ action of a photo-dynamic sensitizer 
I attribute its occurrence. The investigation of the 
conditions which render such action possible are not 
less important than the discovery of the actual 
trigger. 

Without going into any further analysis beyond 
that contained in the descriptions already mentioned 
of the circumstances in which blackwater occurs, I 
submit that we have here an hypothesis which fits 
like a glove to the facts of what Sir David Bruce 
calls ** the conundrum, of blackwater.” How else 
ean the co-relationship of the curves of malaria and 
blackwater shown by Thomson to exist be explained, 
and at the same time the disparity between the 
number of infected corpuscles and the extent of the 
hæmolysiş, along with its inconstancy of develop- 
ment i malaria—its association with mild malaria 
and exceptional exposure to light and such circum- 
stances as the use of a drug which depresses the vital 
activity of protoplasm and ferments, and finally with 
the sensitization which follows a first attack ? 

We come back to that most valuable simile of 
Manson, expressed in this country actually, of the 
oak and mistletoe, the former representing malaria 
and the latter the blackwater. Malaria is the prim- 
ary eondition, but again I refer to the fundamental 
significance of light action—just beginning to be 
understood and correctly appraised, My endeavour, 
though I confess to a sense of its inadequacy, has 
been to present the a priori evidence for the hypo- 
thesis stated and to indicate the satisfactory manner 
in which it explains the observed circumstances of 
the occurrence of blaekwater. Proof of its correct- 
ness my limitations do not enable me to submit, 
but I feel confident that it will appeal strongly to 
those in practical touch with the disease. I trust 
that it will be fully investigated and hope that it 
may lead to the removal of the principal incubus to 
rural settlement of one of the otherwise most exhilar- 
ating climates in the world. 

The question of the dynamic effects of light energy 
on the animal half of creation opens up a vast and, 
be it admitted, difficult field for research in physi- 
ology and pathology, one which may prove specially 
valuable in the problems which chemotherapy, as 
recently expounded by Dale, has to solve, while 
should it be proven in the future that catalytic light 
reactions occur it must have a bearing on the prob- 
lem of the mechanism of evolution. 

I am indebted especially to the great work of Sir 
Wm. Bayliss. '' General Physiology," to Garrod's 
important work, standing like a finger-post on the 
road, and to the stimulating monograph by J. R. 
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Fulton, for many data which give a solid basis for 
the views expressed here, and to the last-named 
and Sir Arthur Shipley for kind encouragement in 


this study. 
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Some Observations on Blackwater Fever (E. P. 
Carmody, Brit. Med. Jour., January 17, 1925).—- 
Observations on thirty-six consecutive cases of black- 
water fever in Southern Rhodesia are given, also 
an account of the method of treatment used. The 
conclusions of these observations are that a case of 
blackwater fever should never be moved if it can be 
avoided, and then only with the greatest care and 
for the shortest possible distance. No case should 
be moved for at least fourteen days after the onset, 
however slight the case may be. If possible a 
trained nurse should be obtained to see that the 
treatment is properly carried out. If subeutaneous 
saline injections are given at once the urine will 
clear up more quickly. The author feels confident 
that quinine does not cause this disease, or even 
act as the fulminant, and thinks the reason this 
idea has been entertained is that, the premonitory 
symptoms being indistinguishable from malaria, 
quinine is taken, and the onset of blackwater is 
credited to it. That blackwater fever is un- 
doubtedly due to malignant tertian malaria has 
been conclusively proved by Professor J. G, Thom- 
son, of the London School of Tropical Medicine, 
during his recent researches in Rhodesia. The pre- 
vention of malaria, and therefore of blackwater, 
lies in the hands of the colonists, if they will only 
take the extremely valuable advice published for 
their benefit by Dr. A. M. Fleming, the medical 
director for Southern Rhodesia. 





Rotices. 


BUSINESS AND GENERAL. 

1.— The address of THE JOURNAL oF TROPICAL MEDICINE AND 
Hyarene is Messrs. BALE, Sons AND DANIBLSSON, Ltd., 83-91, 
Great Titchfield Street. London, W.1. 

2.—Papers forwarded to the Editors for publication are under- 
stood to be offered to THE JouRNAL oF TROPICAL MEDICINE AND 
HyGIENE exclusively, and if accepted the Author thereof 
transfers any copyright therein to the Publishers of the Journal. 

3.—All literary communications should be addressed to the 
Editors. 

4.—All business communications and payments, either of 
subscriptions or advertisements, should be sent to the Publishers 
of Tam JOURNAL oF TBoPICAL MEDICINE AND HYGIENE. Cheques 
to be crossed The National Provincial Bank Ltd. 

5.—The Subscription, which is Thirty Shillings per annum, 
may commence at any time, and is payable in aavance, 

6.—Change of address should be promptly notified. 

T.—Non-receipt of copies of the Journal should be notified to 
the Publishers, 

8.—The Journal will be issued about the first and fifteenth of 
every month, 


TO CORRESPONDENTS. 

9.— Manuscripts if not accepted will be returned, 

10.—As our contributors are for the most part resident abroad, 
proofs will not be submitted to those dwelling outside the U nited 
Kingdom, unless specially desired and arranged for. 

11.—To ensure accuracy in printing it is specially requested 
that all communications should be written clearly. 

12.—8pecial Notice.— Papers can only be illustrated by 
LOIN arrangement. In order, therefore, to avoid delay, all 
those desiring to have their papers illustrated are advised 
to communicate direct with the Publishers at the earliest 
possible moment. 

13.—Authors of original communications are entitled to 
25 reprints, free of charge. 

14.—Authors desiring additional reprints of their communica- 
tions to THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE 
should communicate with the Publishers, 

15. —Correspondents should look for replies under the heading 
‘t Answers to Oorrespondents."' 


REPRINTS. 
Contributors of Original Articles will be supplied with 
Teprints if the order for these, with remittance, is given 
when M8. is sent in. The price of reprints is as follows :— 


£ s. d. 

50 copies of four pages ves .. 016 6 
100 , ” ie 13 8 
200 ” , [III eee 1 6 6 
50 copies beyond four up to eight pages 113 0 
” LLI » 2 6 0 

200 " ” ” 217 6 


Postage extra according to weight, 
One page of the Journal equals 8 pp. of the reprint. 
If a printed cover is desired the extra cost will be, for 50 
copies, 13/9; 100 copies, 19/6; 200 copies, £1 12s. 6d. 








THE JOURNAL OF 


Cropícal Medicine and ppgtene 


MARCH 2, 1925. 











A WHITE AUSTRALIA: IS IT A POSSIBILITY ? 
By SYDNEY J. SKERTCHLEY, J.P. 
(Continued from page 9.) 

CHAPTER VIII. 

The United States and Canada. 


138. The unparalleled success of the United 
States seems, at first sight, to settle in the 


affirmative the question we are trying to solve. 
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The growth of the United States has been pheno- 
menal, and to none does it appeal so powerfully 
as to those who, like myself, have seen the 
expansion of that great land and of Canada, 
and have watched the wilderness give place to 
township, to city, to thriving agriculture and the 
teeming population of mining centres. But yester- 


day, it seems to me, and Chicago was still spoken 
of as the 
almost a memory of the past. 


Far West. To-day the Far West is 


There are millions 
g 


of good Americans who -never set eyes upon a 
cowboy, save in the Wild West show, and there 
»re more millions who have never seen a Redskin 
at all. 


' The Britishers licked the world, and 
we licked the Britishers,’’ is no empty vaunt; and 
*e Australians are still enthusing over the visit 
»f the American fleet, a body that had practically 
no existence twenty years ago. I remember when 
‘he American flagship in Chinese waters was the 
li * Monocacy,’’ a wooden paddle steamer, that 
dare not put her nose outside a harbour if it blew 
. eapful, and whose top speed was about five 
knots. I saw the first American ironclad come into 
H.ng-Kong, and her engines had well-nigh torn her 
plate rivets out. I, at any rate, can appreciate 
the wonderful advance of the United States. Is 
it permanent? 

139. President Roosevelt put the case in à nut- 
shell: America cannot fill her own cradles. She 
uas depended on immigration, and this artificial 
ierease cannot be maintained. Europe cannot 
-tand the drain, and the rate of immigration has 
steadily declined. In 1893 the returns showed a 
decline of forty-two per cent., and last year so 
great was the deficiency that the huge German 
steamship companies for the first time failed to 
pay a dividend, and expended all their reserve 
capital. The North German Lloyd Company alone 
lost £892,000 in the year 1908. Their total earn- 
ings were but £460,900, as against £1,634,850 the 
previous year. Their steerage passengers were 
135,000 less than in 1907. In 1907 the two chiet 
German and two chief English steamship lines 
carried as many as 605,535 passengers, in 1908 
the number had fallen to 175,518, a decline of no 
less than 430,017. The Cunard line did not actually 
make a loss, but, owing to heavy decreases, failed 
to pay a dividend. The directors say that ‘‘ the 
total number of passengers landed at New York 
and Boston fell from 1,116,000 in 1907 to 335,000 
iu 1908," a decline of 781,000. 

140. Of course, there were exceptional conditions 
prevailing, and ali the passengers are not im- 
migrants. But, allowing for this, the decline in 
the number of immigrants is part of a steady 
leerease that has been going on for years. Between 
1893 and 1902 the immigration returns show A 
iecline of forty-two per cent., and the decrease 
continues, though nothing like the late sudden drop 
in numbers has occurred before nor is likely to be 
repeated. Still, it shows how artificially bolstered 
up is the present system of immigration, it is no 
longer spontaneous. . 

141. Even to keep up the numbers of this de- 


clining migration great and artificial efforts had to 
be made. The exodus from Europe was ceasing 
to be spontaneous, and the great German shipping 
firms have flooded Europe with agents who, as re- 
cruiting sergeants, will lay the most tempting, and 
not always strictly veracious accounts of the wealth, 
or at least the comfortable existence that was the lot 
of all in those far fields that are always fairest. 
During a recent visit to Holland, Germany and 
Austria, this fact was driven home to me. It is 
hardly overstating the case to say that, for 
instance, in every little town in Bohemia these 
shipping firms were better advertised than in Bris- 
bane, and the allurements were set forth in 
artistic posters, in attractively written pamphlets, 
und agents and railways vied with one another 
to make the would-be wanderer’s ways paths ot 
pleasantness. There was a Moses in every hamlet 
ready to conduct the children to the promised land 
—for a fee. And this is how the United States 
have for some years been stocked; these are the 
recruiting wiles that have filled the ranks of an 
army that was always being decimated ut the 
front. 

142. From 1654 to 1800 the immigration amounted 
to some 600,000, or say, 4,000 per year. By that 
time the natural increase of the English population 
of the States had become almost phenomenal, and 
justified Jefferson in prophesying that by 1875 his 
country would contain eighty million inhabitants. 
Franklin called the world’s attention to the wonder. 
ful fecundity of the colonists; in some parts the 
population had doubled in twenty-five years, and 
at the beginning of the last century the States held 
some five and a half million of people. But this 
state of things was only temporary. In 1860 a 
inost exhausting search was made of town records 
in the New England States, ‘‘ when it was dis- 
covered that the first generation of Americans had 
families of ten and twelve; the second, third and 
fourth, families of seven and eight; the fifth, 
families of four and five; the sixth, families of 
three and less." Indeed a report by Dr. Jesse 
Pickering to the city government of Boston, in 1851, 
had already shown that there was no natural in- 
crease in the strictly American population. I am 
chiefly indebted for these and other statistics to a 
remarkably able paper by Mr. J. Waston, in the 
Nineteenth Century review of December, 1902. 

(143) The fact is that the White Race, like many 
introduced plants and animals, tends to run riot in 
fertility when transplanted into new soil, but by the 
very effort they expend their vital energy and a 
deadly reaction ensues. If the American soil is so 
fitted for us Fair Whites we ought to prove it in the 
case of Massachusetts. Yet its life-blood has been 
foreign these fifty years. In 1900 the population was 
2,805,346 of which 1,743,710 were foreign born or of 
foreign parentage; that is out of every ten six were 
foreigners. As Mr. Waston says, “To put it shortly, 
two hundred and seventy-five years after the landing 
of the Pilgrim Fathers the stronghold of Puritanism 
is held, not by the ever-declining American, but by 
the Irish, the German, and the French Canadian.” 
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(144) Nor is this decrease due to the opening up of 
the West by the eastern Americans. These lands 
have been peopled rather by Old England than by 
New England. The population of Illinois, which 
includes the great city of Chicago, was in 1902, 
4,821,550, of whom less than half are of native 
American stock. , 

(145) The decline in the native birth-rate began in 
the second decade of the last century. “ As late as 
1840 the increase in the population by reproduction 
was 28'01 per cent., by immigration 4'66. By 1890 
the first had dwindled to 14'40 and the second had 
increased to 104." In New York in 1890 the 
registered births of Americans was 27 per cent. and 
of foreigners 73 per cent. of the whole. So one might 
go on, taking city after city, State after State, always 
with the same result, that there is no natural increase 
of the native American, and that the population is 
only kept up by immigration. This is not due to any 
diminution of the virility of the Fair Whites as a 
whole: on their own soil they are steadily increasing 
as the English statistics show. Old England has not 
only filled her own shires, but has sent her surplus 
abroad over the world in greater numbers even than 
to the United States. 

(146) But even with the enormous influx of foreign 
blood the States have not maintained their anticipated 
increase. It was faith in this steady increase of the 
Fair Whites that alone permitted the formulation of 
the Monroe doctrine of “ America for the Americans.” 
Unless the Americans could more than hold their 
own the cry was absurd. President Roosevelt said 
“I believe in the Monroe doctrine with all my heart.” 
Yet soon after, and many times, he has had to insist 
that, “ A man to be a good citizen must first . . . be 
a good father; I hope the father of many children." 
Why this appeal, this half despairing cry, if he did 
not realize that it was in the cradle and not in the 
immigration bureau that the future greatness of his 
country lay ? 

(147) According to actuarial statistics the popula- 


British Ger- Scandin- 
Year Isles many avia 
1881 153,718 210,485 73,597 
1886 112,584 84,403 48,005 
1891 122,085 92,247 41,002 
1896 64,827 31,185 30,062 
1901 48,237 18,507 28,925 
1902 45,913 28,304 48,378 


tion of the United States in 1893 should have been 
100,000,000 : it was only 63,000,000: a shortage of 
37,000,000. And of this population nearly 9,500,000 
are coloured people, negroes or Asiatics. In 1900 the 
population was 76,000,000, but as Mr. Waston shows 
“it can readily be seen that only half the popu- 
lation of the United States is American in the true 
sense of the term." From 1850 the foreign birth-rate 
has gained on the American until now it is four times 
as rapid. This does not mean that the foreigners are 
naturally more prolific but merely that on the new 
soil the stimulus is being felt, as it was by the 
English of the earlier date: the foreigner himself will 
slow down in his rate of natural increase. A writer 


in the Popular Science Monthly goes so far as to aver 
that “ we have not so many people as we should have 
had if immigration had never come to us, and the 
native stock had continued their old rate of increase.” 
This is undoubtedly true. No nation can possibly 
maintain itself by inimigrant accessions: the native 
stock first dies, the newer stock succumbs in like 
manner after awhile; and the issuing countries 
become exhausted. The armies of immigrants lose 
nearly every battle, and the mother countries cannot 
stand the strain and drain of incessant recruiting. 
The solid glacier ice, impelled by gravity, supplied by 
annual snows, can protrude its foot into the midst of 
the vineyard. but an unseen foe inexorably slays 
the advance guards: and in the human glacier the 
recuperating snows are not inexhaustible and the 
ice-foot melts as before. 

(148) We have already (pars. 139—142) demon- 
strated this last fact: we have now to illustrate an 
alarming danger in the character of the immigrants 
themselves. The real stamina of the Americans is 
derived from their Fair White blood ; they are heritors 
with ourselves of all our glorious traditions ; their law 
is our law; their polity our polity. Nothing, under 
present conditions, can bring us into armed conflict 
again. Only this week the English Premier called 
attention to the significant fact that the increase of 
the American navy was not a menace but a strength 
to England, and that the number of her warships 
would not, need not, could not, be taken into 
consideration when keeping our fleet up to two- 
standard power. “ Blood is thicker than water ” 
was proven in Manila Bay as clearly as at the 
Taku Forts. But be it remembered it is blood that 
binds; if that blood be altered the whole condition 
is changed. Let us see if it is changing, and again 
I take my figures (which are official) from Mr. 
Waston. 

(149) Here is a table showing the numbers and 
nationalities of the immigrants from Europe to the 
Republie during the last two decades :— 


Austria- Rou- 

Russia Italy Hungary mania 
10,655 15,401 27,735 en -— 
21,739 21,315 28,680 As S 
43,880 51,799 56,199 2r 517 
45,828 68,060 65,103 £u 785 
90,789 100,135 114,847 6,459 
107,347 178,372 171,989 7,196 


(150) This is an appallingly significant table. The 
first three columns may be taken as representing the 
Fair Whites, exclusive of the Slavs, and the last three 
the Dark Whites. For our purpose we must take 
the first three in contrast with the last four, for the 
Slavs have no connection with the Anglo-Saxon 
(Teutonic) stock. That is to say, that whereas in 
1881 the emigration from south-eastern Europe was 
only 12 per cent. of that from Britain, Germany 
and Scandinavia, by 1902 it was double that of the 
Fair Whites. 

(151) Mr. Waston puts the case thus: “ The 
stream of British emigration to the United States has 
thus declined to less than one-third of what it was ir 
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1881, Seandinavian to about two-thirds, and German 
to less than one-seventh. On the other hand, the 
stream of Italian immigration is more than eleven 
times greater than it was twenty years ago, Russian 
ten times, and Austro-Hungarian six times. Rou- 
manian immigration, which in 1881 was so small as 
to be included in official returns under the heading 
yarious nationalities, increased nearly fourteen times. 
The numberof Scots who settled in the United States in 
1882 was 16,441. It is now 2,560, and last year (1901) 
was 1,000 less. The number of English immigrants 
has declined from 77,570 to 13,575. It is therefore 
evident that the only people of Teutonic origin 
which goes to the United States in anything like its 
former strength is the people of the Scandinavian 
peninsula.” 

(152) Between 1820 and 1899 no fewer than 
19,050,328 persons settled in the United States, of 
whom over 6,250,000 were Germans and Scandi- 
navians. The bulk of the immigrants came from 
western Europe: since 1893 the tide has changed. 
“As long," says our much-quoted author, “as the 
new blood poured into the United States was largely 
of Teutonic origin, she could look into the future with- 
out misgiving, but now that it is a mixture from 
Southern and Eastern Europe, it is another matter. 
Rightly enough the Republic prides herself on her 
Anglo-Saxon spirit, and creative force, and admits 
that it is essential to her wellbeing to preserve 
her racial affinity with the mother country. . . . It 
is these who made |the United States what it is, not 
the people of South-Eastern Europe, and by them it 
will be [ rather, can be] alone maintained. Hence the 
anxiety of thoughtful Amerieans as they perceive 
more and more clearly that the Old World no longer 
sends to them of her best." I would that Mr. 
Waston’s thoughtful paper were studied by every 
Australian. I had arrived at my conclusions before 
discovering it, and am pleased to let so calm and 
able an expositor take this action practically out of 
my hands. 

(153) The United States are getting further 
alarmed at the vast influx of Americans into Canada : 
afew years ago the tide was all the other way ; but 
upon this we must not enlarge. Still the question 
wil be asked, have we been more successful in 
Canada ? 

(154) Canada has an area of close on 3,500,000 
square miles, about one and a quarter the size of 
Australia. Her population in Jubilee year was about 
1,400,000, or say twice that of Australia at that date. 
Yet her first permanent settlement was almost exactly 
300 years ago (1608). Surely this is not any very 
striking proof of natural increase; and Canada has 
received her full and continuous gift of immigrants. 
But this refers to the Dominion of Canada, which 
only came into being in 1867, prior to which 
Canada was only about 1,000 miles long by from 
200 to 400 miles broad, and was divided into Upper 
and Lower Canada. 

(155) M. de Quatrefages cites the French Canadians 
and Acadians (Newfoundlanders) in proof of French 
blood being able to sustain itself on American soil, 


andas practically there is no French migration what- 
ever to Canada or Newfoundland, the case is a 
good one. Let the learned French savant be heard 
first. 

(156) Critieizing Dr. Knox and those who see 
things as I have been compelled to see them, he 
proceeds: "If the human current, which sets from 
Europe towards the colonies, were to be stopped, 
they maintain that the population would rapidly 
diminish, and the local races would regain the 
ascendancy, that the United States would return to 
the Redskins, and Mexico to the descendants of 
Montezuma.” I break the quotation here to remark 
(1) that as the Paleface has destroyed the Redskins’ 
food— buffalo, deer, bear, &c., this is not a fair state- 
ment, and (2) what he thought impossible of Mexico 
when he wrote in 1886 has come to pass before 1908. 
But to continue. 

(157) “ This assertion will be easily answered by a 
few statistics. They are taken from the history of the 
French races, which, since the Treaty of Paris in 1763, 
have, although in a slight degree, directly contributed 
to the peopling of Canada. There were in this 
country :— * 


In 1814 275,000 inhabitants of French Origin 
, 1851 .. 695,945 js 53 $5 
„ 1861  ... 1,087,770 m » 


In Ottawa State there were : 


In 1851— Total population 15,000 


“The history of the Acadians furnishes statistics 
which are quite as convincing. From the informa- 
tion obtained by M. Rameau, it appears that the 
entire population was descended from forty-seven 
families, numbering 400 souls in 1671. In 1755 
there were 18,000. Dispersed and driven out by the 
English they were reduced to only 8,000. In 1861 the 
d rose to 95,000 persons " (" Human Species,” 
p. 215). 

(158) We will take the case of Canada first, and 
admit the correctness of M. de Quatrefage's figures ; 
and also that since the land became British France 
has not materially contributed to its population. He 
shows that in forty-three years the French have in- 
ereased by 762,770, an average of 17,739 per annum. 
Now the census of 1876, the latest available to me 
giving details, returns the French population as 
1,082,940, or an increase of only 3,011 per annum. 
If M. de Quatrefage's figures are right here is a 
terrible falling off: if they are wrong they cannot be 
used in argument. But let that pass. Surely the 
faet that in 300 years the French population has 
only grown to little over a million is significant. 

(159) With respect to Newfoundland, the French 
author's figures are clearly incorrect, of course quite 
innocently. So far from there having been only forty- 
seven families and 400 souls in 1671, we have an 
official record that in 1654, or sixteen years earlier, 
there were 350 families, numbering 1,750 souls, settled 
in fifteen settlements on the east coast. By 1680 





! In 1901 there were only 7,944 of French origin, as against 
27,800 Germans and 31,231 Russians in Canada, and no less 
than 886,545 from the United Kingdom, 
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the number of persons had risen to 2,280, by 1763 to 
7,000, and the numbers rose steadily till in 1883 the 
total (not merely French) population was about 
185,000. Taking this entire French and British 
population we find the rate of increase was :— 


Between 1845 and 1857 ... T ; 25 per cent. 
» 1857 and 1869 ..  ..  .. 18} 4, 
ij 1869 and 1874 ... Yr ii 10 ,, 


These official figures most certainly do not confirm 
the French writer's statement. 

(160) I gladly, even proudly, admit that the 
native-born Canadian, British and French, have not 
deteriorated in intellectual powers. I think they 
have proved themselves the wisest and most far- 
seeing colonists the world ever saw, and that splendid 
French-Canadian-Britisher, Sir W. Laurier, is as- 
suredly a world-compeller of the first rank. I am 
not so certain about the physique; it is hard to 
judge in such a mixed community, but I incline to 
think it too has maintained its vigour in the land of 
the maple-leaf. But a man to possess a fine physique 
and a strong intellect must get himself born to start 
with, and statistics do not show the Kanuck to be 
a better cradle-filler than his American cousin the 
other side of the forty-ninth parallel. If my sup- 
position be true then Canada is the happy hunting- 
ground of the would-be pioneer. 

(161) The typical Yankee, as he depicts himself, 
the Uncle Sam of his own cartoons, shows that he 
has spindled out in the air of the States. He is 
lank, shambly, and goat-bearded; he even depicts 
himself as becoming hawk-beaked like the Redskin 
he exterminated. Nations do not willingly libel 
themselves, especially people as sensitive as the 
Americans, and yet their ancestors were the sturdy, 
farmer-like John Bulls delineated as the English type 
alike in London's Punch and New York's Puck. 

(162) Canada’s population is now considerably 
over 4,000,000, exclusive of some 85,000 Indians. 
But she has not peopled it with her own blood. An 
analysis of the 1876 census makes this startlingly 
clear, and this is before the recent great influx from 
the United States, which now amounts to several 
hundred thousand. Here are the figures : 


French population ... gt 1,082,940 
United States immigrants 64,447 
Irish ... ess VM «is 850,000 
English 700,000 
Scotch e Vis, 550,000 
German and Dutch... 230,000 
African (negro) 22,000 
Welsh T 7,800 
Scandinavian 7,000 
Italian 1,000 
Spanish 900 

Total 3,516,087 


If we deduct the French, who are natives, and the 
United States whites and negroes, who are American 
born, we have a non-American addition of 2,346,700 ; 
that is to say every other person in the Dominion 
was born in Europe. 


(163) But this is hardly fair to Canada. It sup- 
poses that she kept all her children at home, like 
the United States, and did not supply immigrants 
to other countries. Such is far from being the case. 
Canada was rather sore when the neighbouring 
Republic in 1882 said that over 70,000 Canadians 
had settled in the States; but facts cannot be denied, 
and the 1890 census showed how great the exodus 
had become. It recorded 980,938 American citizens 
of British North American birth, and estimated 
there were nearly as many of Canadian extraction. 
Hence one must add nearly 2,000,000 to the figures 
above given. Canada had copied the Mother Country 
in sending forth her young sons, but she felt the 
strain, and made a mighty and successful effort to 
keep the young folk at home. Since 1890, she has 
reaped the benefit of her statesmanlike, far-seeing 
policy, and the tide of immigration has set the other 
way, till now it is the States that are apprehensive. 

(164) Still this was only an ebb and flow across an 
arbitrary border; it was a tide on American soil; and 
does not affect our argument. The glaring fact 
remains that both the Dominion and the Republic 
viewed with alarm the crossing of their own peoples 
over the frontier. They knew they could not afford 
it, and this is the most significant fact of all. 'The 
old country was so fertile that though she sent out 
but 100,000 in the years 1815-48, in 1847 alone 
258,270 persons left her shores, and between 1860-73 
the annual average was no less than 274,645.  Be- 
tween 1820 and 1869 Great Britain sent 1,303,959 
colonists to British North America, and 971,285 to 
Australasia, and benefited instead of being crippled 
by the effort. 

(165) Now observe what this means. It shows 
that neither the United States nor Canada, collectively 
or individually, is in the condition to take up the róle 
of England as mother of nations. They have received 
much and have given nothing in exchange, for they 
had nought to give. Cut off the supply of immigrants 
and North America would be paralysed. I do not 
think the United States would survive; I am not so 
sure about Canada, and for the following reasons :— 

(166) If the United States and Canada had a 
physiographic instead of a political frontier, it would 
not be drawn along the 49th parallel, but along the 
waterparting of the rivers draining into the Arctic 
seas. This is, broadly speaking, a north ward sloping 
plain that is swept by the cold north winds; and it is 
the wheat land, as distinguished from the maize land 
to the south. In other words, it is the exact counter- 
part of the native home of the Fair Whites, and here, 
if anywhere on earth, he has a fair chance to estab- 
lish his race. I fancy he will and can; I am afraid 
he will not and cannot, in the less rigorous United 
States proper. And if these cease to be Fair White, 
then good-bye to the Monroe doctrine, good-bye to 
the blood-thicker-than-water federation, good-bye to 
all that has made the American, as he proudly calls 
himself, the amazing giant that he is. 
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Annotations, 





Nervous and Mental Complications of Antityphoid 
Vaccination (G. Rousselet, Thése de Paris, No. 129, 
1924).— Nervous and mental complications in typhoid 
fever are rare. Among more than 3,000 patients 
admitted to the Nantes Psychiatric centre from 1914 
to 1919, Benon found only four or five cases in which 
the origin of the affection could be attributed to 
this cause. Only five cases, in which neuropsychic 
symptoms developed after antityphoid inoculation, 
occurred at the centre for psychoneurosis of the 
military Government of Paris in 1916. Eleven cases 
have been observed by Mairet and Pierou. 





Ectopic Gestation in Chinese Women (Arthur W. 
Woo, M.R.C.S., The Journal of Obstetrics and Gynz- 
cology of the British Empire, No.3, vol. xi, November, 
1924).— Ectopic gestation occurs frequently in China. 
Probably its incidence there is'about the same as in 
the countries of Europe. It is found in all the pro- 
vinees of the Republic. Its features are the same as 
in the West, but owing to the reluctance of many 
patients to come to hospital or submit to operative 
procedures, a large number of cases never come to 
light and some are admitted to hospital only after the 
trouble has been allowed to drag on for some time. 
When the cases are submitted to immediate treat- 
mo the results are as good as those obtained in the 

est. 





Korsakoff's Psychosis and Typhoid Fever (P. Ger- 
beau, Thèse de Paris, No. 203, 1924).—The author 
records an illustrative case, and states that typhoid 
fever may be complicated during the acute stage by 
a number of mental disturbances, the commonest of 
which being mental confusion, ill-systematized hal- 
lucinatory delirium, and Korsakoff’s psychosis. The 
essential features of the latter in typhoid fever, as in 
otber infections and intoxications, are amnesia of 
fixation, fabulation, false recognition, and euphoria. 
As a general rule Korsakoff's psychosis in typhoid 
fever is not aceompanied by polyneuritis, which is 
not an essential feature of the syndrome and may be 
absent in other infections and intoxications. The 
prognosis is usually grave. The treatment should 
be carried out in a psychiatric clinic and not in an 
asylum. 





Some Etiological Factors of Tuberculosis in India 
in General and in Bengal in Particular (Ashutosh 
Roy, The Indian Medical Journal, No. 11, vol. xliv, 
November, 1924).—Tuberculosis is on the increase in 
India especially in Bengal and Calcutta. The author 
states that it is wrong to ascribe it to one etiological 
factor. The immediate cause is the entry and lodg- 
ment of the bacilli in the organism, rendered suitable 
for reception of the germ by a multiplicity of causes, 
which he enumerates ; among them, change of country 
life for the citv the debilitating effects of malaria, 


the miserable economic conditions of the middle and 
poorer classes, insanitary public restaurants, &c. In 
Bengal the chief cause of the disease is protein in- 
sufficiency. Tuberculosis should be studied from 
social, economic, racial-atmospheric and climatic 
points of view, besides the bacteriological, to prevent 
further spread of infection. 





Pulmonary Infection with the Spirochete and 
Fusiform Bacilli (Clyde McNeill, Johns Hopkins 
Hospital Bulletin, November, 1924).—The spiro- 
chætæ and fusiform bacilli are widely distributed 
throughout the world, and have been known to 
cause a great variety of lesions in the human 
body, including infections of the skin, external 
ear, middle ear, gums, mouth, throat, gastro-intestinal 
tract and bronchi. To this list is added an infection 
of the parenchyma of tho lung—a disease that may 
be clinically and roentgenologically indistinguishable 
from pulmonary tuberculosis, but which is easily 
diagnosed from a stained smear of the sputum, and 
heals like magic under intravenous salvarsan therapy. 
A case is reported in detail with full clinical, labora- 
tory and X-rays studies. 





Oleum Morrhuz in Typhoid Fever (Kartic Chunder 
Dutt, Indian Medical Record, No. 11, vol xliv, 
November, 1924).—The author has used cod-liver oil 
in numerous cases of typhoid and paratyphoid fever 
during the last twenty years, and has found this 
method of treatment appreciably diminishes the 
mortality in these maladies. It supplies the fat and 
vitamin necessary to make up for the tissue waste 
which inevitably occurs in all cases of fever. 


e 


Correspondence. 





DISEASES OF CENTRAL AMERICA. 


To the Editor of the JOURNAL OF TROPICAL 
MEDICINE AND HYGIENE. 


SIR, —I was much interested in reading in the 
issue of the JOURNAL OF TROPICAL MEDICINE AND 
HYGIENE for January 1l, 1925, the paper by Dr. 
Castellani relating his observations on some of the 
diseases of Central America. As I had the pleasure 
of visiting and working for some time in British 
Honduras in 1923, perhaps I may be permitted to 
detail a few observations I was able to make on 
certain of the disease conditions mentioned by Dr. 
Castellani. 

Filariz.—I was not fortunate enough to meet with 
the interesting condition described by Dr. Castellani 
as Guatemala onchocerciasis, but apparently its geo- 
graphical distribution, as far as it is at present known, 
is a very limited one. Moreover, it is to be noticed 
that all reports on its occurrence appear to show that 
it occurs in individuals living at & considerable altitude. 
In British Honduras the vast bulk of the population 


116 


[Mar. 2, 1925 





THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 





live on the low-lying lands, and in the interior where 
higher land is met with the population is extremely 
scanty ; no case of nodules on the scalp was ever 
seen by me, and even if such a condition exists in 
British Honduras it must be extremely rare. 

I quite expected, however, to find cases of infection 
with other filarie, especially Filaria bancrofti and 
possibly F. perstans (Acanthocheilonema — perstans) 
seeing that these organisms are met with in many of 
the southern of the West Indian islands, and especially 
in British Guiana. Although I examined over 200 
individuals, including patients in hospital, and inmates 
of poor houses and the lunatic asylum, I was not able 
to find a single case of infection with any filarim. 

No condition suggestive of filariasis was met with, 
and the annual medical reports of the colony over 
several years, which I was able to study, make no 
mention of the condition. 

Medical men in practice for a number of years in 
the colony assured me they had never seen any 
indigenous cases. 

In British Guiana many of the wild birds harbour 
filari& of various species, which appear to be peculiar 
to birds and not capable of infecting man. In order 
to ascertain whether the birds of British Honduras 
were likewise affected, I shot a large number of 
different species of birds and submitted them to 
examination. In only one instance was I able to 
find mierofilarie in the blood. These occurred in 
a species of water-hen, known locally as the “ Two- 
penny Chick.” In passing, it may also be noted that 
it was quite common, in the blood of birds in British 
Guiana, to find some species of Plasmodium, but none 
were ever seen in the blood of any birds I examined 
in British Honduras. 

Myiasis.—I was fortunate in coming across several 
eases of this condition, all of which presented the 
" boil-like" type described by Dr. Castellani. In one 
case I was able to hatch out the fly from extracted 
larve. Having obtained some mature larve from a 
ease, I induced them to pupate in a dry bottle with 
some cotton wool. Having within two days passed 
into the pupal stage, they remained in this stage for 
almost exactly a month, when the adults hatched out, 
presenting the characters of Dermatobia (? sp). 

The maggot is known locally as the “ beef-worm.” 
I was much interested in the possible way by which 
man became infected, and had the opportunity of 
discussing the matter with an extremely observant 
Government officer. His duties necessitated frequent 
journeys into the unfrequented hinterlands where he 
often had to literally hack his way through dense 
bush. His clothing consisted of a bush shirt, widely 
open at the neck, and riding breeches, with the usual 
covering of the legs and feet. He was in the habit 
of wearing a belt around the top of his breeches. 

Each time he came back from his expeditions he was 
the unhappy host of some ten or a dozen or more of 
these “ beef-worms,” which almost invariably were 
embedded in his body just above the line of his belt. 
He stated it was his belief that the eggs of the fly were 
deposited on foliage, and that in cutting his way 
through the bush the eggs fell off ontohim. Some of 
these would fall on his neck and upper part of his 


back, and would get inside his shirt and come to rest 
just above the constriction of his belt. The heat of 
his body would hatch the eggs, and the larve would 
proceed to bore into his flesh. He had also noticed 
that if he went without his belt, it would appear that 
the eggs were able to make their way down his legs, 
until obstructed at the knee by the tight-fitting 
breeches. It such cases the maggots were found 
embedded in the flesh at that position. He did not 
consider that the infection was obtained through 
the intermediary of any biting insect, e.g. 
Janthinosoma. 

Leishmaniasis.—No instance of the Brazilian type 
of leishmaniasis known as espundia was met with, 
but a form of ulceration almost certainly leishmanial 
in nature, and known locally as “ bay sore," was met 
with on several occasions. This form of ulceration, 
which clinically is indistinguishable from leishmanial 
lesions, commonly attacks the ear and more especially 
the lobe, from which it slowly invades the surrounding 
part. The condition is a very chronic one, but will 
eventually heal with the loss of a considerable part of 
the external ear. 

It appears to chiefly attack people engaged in 
mahogany cutting, or in the collection of chicle (gum 
used in the manufacture of chewing gum), and whose 
work is carried on in the bush. Although I am con- 
vinced that the condition is a manifestation of leish- 
manial infection, I was unable to demonstrate the 
causative organism in scrapings of the sores, but this 
failure was in all probability due to the fact that all 
the cases I saw had existed for many months, and, 
as is well known, there is often a great difficulty, or 
even impossibility, to detect the organisms in such 
cases. 

Unfortunately I had not the means at hand to 
undertake cultural experiments. Two cases of what 
Dr. Castellani described as the oriental sore type, 
were seen, the lesions in each case being on the back 
of the hand. 

The treatment most favoured for these cases con- 
sisted of the injection into the periphery of the sores 
of a solution of emetine, and certainly, in my experi- 
ence, it worked very well. 

Pinta.—Several cases of this interesting condition, 
attacking the forearms and backs of the hands and 
also the lower part of the leg and dorsum of the foot, 
were seen. The manifestations were all of the black 
and white patchy variety. Opportunities for cultural 
work were not available. 

It is interesting to note the native’s idea as to the 
cause of this condition. One and all firmly believe 
that it is caused by the consumption of the flesh of 
the “mountain cow.” What this particular animal 
is, I am not quite sure, but as far as I could ascertain 
it seemed tobe the tapir. Be thatas it may, itis firmly 
believed that the eating of the flesh of this animal is 
invariably followed by the appearance of pinta. 

I am, Sir, 
Yours truly, 
H. B. NEWHAM, M.D. 

23, Endsleigh Gardens, 

Euston Road, N.W.1. 

February 27, 1925. 
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A CLINICAL STUDY ON MALARIA IN 
NEAR-EAST AND IN EUROPE. 

BY 
P. Scurumpr-Pierron, M.D., 


Professor of Internal Medicine, 
Cairo. 


THE 


A. PacNIEB, M.D., 
Paris. 


INTRODUCTION. 


Tue Investigations of which we publish the 
results lasted upwards of ten years. Some of 
them were made in the Malarious Centre (Orient 
Army) of Gradobor, a village fifteen kilometres 
trom Salonica, in the marshy valley of Galliko, 
which centre was under the direction of one of us 
from July 1, 1916, until September 1, 1918.1 

To the observations made at Gradobor are added 
those touching the numerous malarial patients 
treated by us before, during and after the war in 
Europe and who contracted the disease in the Near- 
East, Southern Russia, Poland, Roumania, Holland 
or along the Rhine. 

It amounts, therefore, to a study of the types of 
malaria met with, especially in the Near-Kast and 
around the Mediterranean Basin generally, to the 
exclusion of tropical malaria. 

In these parts, as also in those European countries 
where malarious centres still exist, two main forms 
of this malady are found: the form due to Plas- 
modium vivax and the one due to P. falciparum, 
whereas infections caused by the third variety, P. 
malari, are exceedingly rare. 

Malaria, so far as it is a parasitic disease, comes 
under the general laws of all such maladies. It 
presents : 

(1) Variations corresponding to the infecting 
agents predominating in given areas and at given 
times. 

(2) Variations in the gravity of the infections. 

i3) Variations as to the organ selected for attack : 

spleen, liver, bone-marrow, &c. 

It ensues that: i 

(1) Malaria cannot be studied and classified at a 
distance from its seat of evolution and predilection. 
This can be done with advantage only by long ob- 
srration on the spot from the beginning, i.e., the 
injection period, until its time of full development 
and chronicity in one and the same individual. 

12) No exact knowledge can be had concerning 
He fate of malarial patients after their departure 
from the country where they became infected, ex- 
cept by keeping them under close observation for 
several years. : 

If, as will be seen to be the case, the conclusions 
drawn by us from our observations do not always 





nnn eens EERE 


lIn these investigations as a whole we were aided by the 
work of Dr. Casenave (Algeria) Dr. Carabinas (Greece), 
Dr. Dziffras (Greece), Dr. Magallon (Martinique), Dr. Guérard 
(Colonial Army), Dr. Scheniot (Russia), Dr. Karlinsky (Russia), 
Dr. Nattanson (Poland) and Mr. Noel Nougat, hospital 


attendant, 


tally with generally accepted opinions, and even 
differ considerably therefrom in many respects, it 
is because the majority of writers who have studied 
malaria have ignored the above principles. 


INFLUENCE oF ATMOSPHERIC TEMPERATURE ON THE 
EvoLutTion or MALARIA. 


Chart I, which is a document unique of its kind, 
was made in the hospital at Gradobor, and extends 
from July 1, 1916, to September 1, 1918; that is 
to say, twenty-six months. 

It shows in the clearest way the influence of 
the several atmospheric factors upon the develop- 
ment of malaria. 

This drawing has the following curves: 

(1) Upper Curves.— These relate to malaria 
sufferers in whose blood parasites were found. The 
full eurve indicates the P. falciparum cases; the 
dotted one those due to P. vivax. The indications 
are summarized by decades. 

(2) Middle Curves.—By these are shown the 
maximum (dotted curve) and minimum (full curve) 
temperatures in the shade.! 

(3) Lower Curves.—These indicate the rainfall, 
measured with the pluviometer, 

(4) At the bottom of the drawing there are some 
general meteorological details as to wind, storms, 
snow and so forth. 

The conclusions to be deduced from this drawing 
are the following: : 

There are two outbreaks of malaria per annum; 
a mild one in winter (February and March in 1916 
and 1917, April in 1918), and a severe one which 
attains its culmination from September to Novem- 
ber. These two outbreaks have characteristics 
differing widely, as follows : 

(a) During the active period, lasting from February 
to April, the circulating blood is always found to 
contain P. vivax to a predominating extent. 

(b) During the severe increase in September- 
November the circulation contains a markedly pre- 
dominating quantity of P. falciparum, 

Furthermore, P. vivar, which always appears 
first, begins to decrease when P. falciparum makes 
its appearance in the circulation : 

Is this because : 

(1) One form disturbs the other? or 

(2) Does quinine destroy P. vivax quicker than it 
disposes of P. falciparum ? 

We think not, for its administration preventively, 
effectively, and its administration curatively, in 
large doses, neither of which was done in 1916, 
would, in 1917 and 1918, have modified the pro- 
portions, Now this has not been tho ease. More- 
over, there are mixed forms, where we find simul- 
taneously P. vivax and P. falciparum. 

We lay stress on the fact that these curves are 
true: they do not merely represent percentages 
more or less factitious. 








oe a CÓ 

1The original Gradobor curve gives them, of course, day by 
day, but, for typographical reasons, that original could not be 
reproduced here in its entirety. 
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If the 1917 and 1918 curves are higher, it is 
perhaps because the paludism was more severe (yet 
all the cases examined were treated therapeutically 
with heavy doses according to official prescriptions) ; 
but especially is it because there were then many 
more soldiers in Macedonia than during the first. 
named year. 

Therefore, some general cause, other than in- 
dividual resistance, other than the treatment, and 
other than the mutual antagonism of the forms of 
parasite, must be held to govern this alternation of 
8pecies. 

This cause is the medium, the external tempera- 
ture. This is the vital factor. 

In analysing Chart I we find that: 

(1) P. vivax always appears when the temperature 
is near zero (Centigrade) with considerable variations 
during the day (1917 and 1918 February-March) in 
relation to the rainfall. It is most prevalent when 
the lowest temperatures of the day are about 59 C., 
from which time it diminishes progressively. 

(2) P. falciparum always appears when the mini- 
mum temperature reaches from 259 C. to 309 C., 
after which time its frequency increases in spite of 
the progressive fall in the temperature towards zero, 
Between 5° C. and 09 C. it begins to decrease anid 
P. vivax reappears. 

(3) During the period of rising temperature, 
between 59 C. and 259 C., eastern paludism, whether 
in vivax or falciparum form, is in the latent stage. 

(4) Assuredly there are mixed forms. These 
have the drawback of displaying the symptoms in 
winter and in summer and autumn. 

Two other features are brought out by the ex- 
amination of these curves. 

(1) P. vivax makes its 
scason. 

(2) P. falciparum turns up in the dry season, 
so long as the minimum temperature has not gone 
beyond from five to ten degrees. 

Why does P. falciparum continue coming forth 
during the period of falling temperature (we are 
dealing all the time with ‘‘ quinined "" cases) when 
it does not do so during the corresponding upward 
trend of the thermometer? 

This phenomenon is due to the fact that a high 
temperature is necessary for the appearance of 
gametocytes in the blood, i.e., to start the reproduc- 
tive stage, which lasts until the external tempera- 
ture has again reached 59 C. At this point a repro- 
duetion seems no longer possible. 

Now since the war, we have, in all the malaria 
patients observed by us. verified this fundamental 
law: that the onset of both vivar and falciparum 
attacks depends chicfly on the temperature of the 
air. 


appearance in the wet 


Recapitulation. 


(1) All the patients to whom this curve relates 
were treated in hospitals in the officially prescribed 
manner, with as much as three grammes of quinine 
daily. The absorption of the drug was closely 
watched, and most of the cases were treated by 
injections. 














(2) The advent of real attacks ig) | 
periodic and dependent upon the outsid 
ture and meteorological conditions in ge 

(8) The onset of P. vivaz is determi 
peratures reaching about zero, and cont 
the thermometer rises, so long as it di 
beyond from 59 C. to 109 ©. ` 

(4) The falciparum outbreak only begin 
minimum temperature reaches between 
309C., and it lasts, in spite of the the 
progressive fall, until à temperature of a 
is again reached. 
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Chart II relates exclusively to the p 
numbers of gametes (full-grown forms) an 
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(ycung forms) of P. falciparum found in 
ing blood of patients under treatment, 
that: 
E. i 

( 1) The gametes appear when the outsiá "Pini HL 
ture is about 259 C. (see July, 1916, 1917 Y i: 

9 The chi: Q x ; Mimi 

(2) The schizonts (sexual reproduction Ki. 
appear before the gametes and during the CEN 


preceding the arrival of minimum temper 
$ ami 


25° C, P 

Only these latter are found in the ef 
blood during attacks; therefore it is cert 
coming of the gametes which governs 
swarming of falciparum, which lasts into 
and December. 

The schizonts appearing before the gal 
the cireulating blood, and surviving them 
proof that production begins in the tis 
temperature below 259 C., and that afterw 
gametes leave there and continue reproducir 
cireulating blood, only disappearing at the 
the period of attacks. : 

Further on we shall return to the the 
importance of this phenomenon. For the 3: 
we confine ourselves to pointing out that RER 
case where many gametes are found in th 
the curative effect of quinine is practica 
Thus the drug would appear to act upon th 
ductive capacities of the qametes only whe 
are still in the tissues. 
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Recapitulation . 


The schizonts appear in the blood before the 
gametes. (This was so in every case treated.) The 
latter never attain, in the circulating blood, a 
higher portion to the schizonts than one to six. 

Lastly, the maximum of gametes corresponds to 
the mazimum of schizonts. 


Cases OF CLINICAL PALUDISM IN WHICH THE BLOOD 
EXAMINATION WAS NEGATIVE. 


Chart III shows how very often, in cases treated 
with quinine and suffering from attacks, the ex- 
amination of the blood gave a negative result. 


CHART = 





but, in every instance, of a number of oscillations 
(which often begin at 35:59 C.) extending over fifteen 
or twenty days, the return to normal only taking 
place after this length of time. 

Let us take Chart IV (falciparum) as an example, 
The patient showed uneasiness on July 21, and had 
4 rectal temperature of 369 C., but the real attack 
was nob actually observed until the 29th. 

Now in ordinary language one may say that the 
attack ended August 1, whereas, on the contrary, 
in spite of the quinine taken, two steeple jumps 
oceurred, on September 5 and 6. and final stability 
of temperature only eame on September 14 and 15, 
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Ün the other hand, there are many patients who, 
clinically, appear to have malaria, but who are not 
parasite carriers in their peripheral circulation. 

The dotted curve indicates the total number of 
viles from clinical paludism. 

The full curve shows the patients the examination 
whose blood gave a positive result. 

Ve find; 

1) A similarity between the two curves, mark- 
ing the close clinical connection between the cases 
with positive blood and those with negative blood. 

(2) The percentage of cases with negative blood 


Phe high in the periods of severe febrile 


t NU 


i periods are necessarily the ones during 


e patients are given quinine in the strongest 


E can, therefore, conclude that quinine, while 
warding off attacks of fever, -does lessen the 
s of carrying the parasites by mosquitoes. 


Spy : 
"ML Srupy or mae THERMAT, CURVE IN 
MALARIA CASES. 


ila TE des of the following analysis is to show 


ue ludal attack does not consist of a rise of 
ture by one or more steeples over 37° C., 








viz.: at about thirty-six degrees. (Rectal VORNE 
tures are not to be always understood.) 

From a practical and clinical standpoint, ‘there 
was, therefore, one attack lasting twenty-three days, 
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and not two separate attacks, on the 29th and 30th 
and on the 3th and 6th, as is the general assump- 
tion. 5 
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Chart V gives two examples tending to prove the 
above phenomenon. Both patients are falciparum 
carriers, and in both cases the rectal temperature 
has never exceeded 37:59 C. It is to be noted that 
we are not here in the falciparum. multiplying 
period, that the patients show a clinical state of 
fever, and that their temperature oscillates to the 
extent of 1:59 C. above 36° C. for nine days in one 
case, and thirteen in the other, which, in spite of 
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the absence of jumps, amounts to actual attacks 
of jong duration, to be considered and treated as 
suc 

Attacks of this kind are nearly always unrecog- 
nized clinically, as they take place in cases con- 
sidered cured, 

Yet these cases, having parasites in their blood, 
are naturally contagious. 
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: CHART 9. 


presence of pure vivax is the steadiness of th 
thermal curve before and after the attack, whic] 
period of stationary temperature, prior to anı 
following the febrile crisis, we will call the ‘‘ calm 
vivacien.”’ 


VIVACIAN STEADINESS. 


Chart VI, which is much more fluctuating 
because it is a matter of double infection (viva: 
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_ phenomenon. 


This thermal steadiness never occurs in the 
falciparum infections, which present, on the con 
trary, characteristic variations of temperature, going 
at times beyond 1:59 C., and which are indicated 
in Chart VIII. 

"This we will term *' VnRQUidiude falciparique," 
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Such forms of malaria are very frequent in Holland. 

Besides these long attacks, we also meet with 
clinical attacks, which are much shorter. 

However, they are characteristic of P. vivax in- 
fection. This infection, moreover, presents the 
features shown in Chart VII. The vivax attack is 
strong and sudden, the temperature rising above 
409 C. in a few hours, and falling again to normal 
in the next few hours; but what denotes tho 
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FarciPARICAL UNREST. 


The diagnosis to distinguish between falciparum 
infection and that due to vivax can, consequently, 
be made clinically by means of the thermal curve, 
even in those periods when the blood examination 
is negative. 

In double infections, where we find falciparum and 
vivaz schizonts together, the curve has shapes which 
we will call ‘‘ cathedral shapes," in which we 
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clearly decipher the sudden vivacian attack over- 
riding the falciparical uneasiness which both precedes 
and follows it. (Charts IX and X.) 

These details are still better understood if the 
patient’s temperature is taken hourly, day and 
night, and the blood examined every two hours. 

Chart XI reproduces the hourly progress of a 
P. vivaz attack. It will be noticed how rapid is its 
advance from 11 a.m. to 8 p.m., succeeded by the 
‘calme vivacien’’ during the next twenty-four 
hours, and that, despite the constant presence of 
schizonts in the blood. 











Chart XII shows, on the other hand, the hourly 
progress of a P. falciparum attack. 

The blood was examined hour by hour. It will be 
noticed that the attack lasted two days and two 
nights, that the temperature rose by irregular oscil- 
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lations (falciparical uneasiness), and that in the next 
twenty-six hours—between 4 p.m. on September 
10 and 6 p.m. on the 11th—there was a difference 
of 1 to 4 degrees. It should be noted that the blood 
examination throughout this attack was now posi- 
tive, now negative, notwithstanding the severity of 
the treatment. 

To elucidate the reasons for the '* calme vivacien "' 
“Vinquiétude falciparique,’’ hourly examinations of 





- 


the blood were made during the forty-eight hours 
following an attack. 

Chart XIII covers the period succeeding a pure 
vivaz attack. One sees,that the temperature has 
kept below 379 C., with slight and regular oscilla- 
tions, despite the constant presence of young vivar 
forms in the blood. Near the end of the curve it 
is seen that the number of negative examinations 
increases. 

Therefore, the manifestation of the schizonts 
lasts longer than the attack, and is not the sole 
factor determining the same, as is generally believed. 


CHART 13. 





Chart XIV is a sign of the disturbance following 


a falciparum attack. Up to and over 370 C., the tem- 
perature oscillates through a range of 29 C. This 
patient is cured, '' clinically ’’ speaking, and yet he 
has gametes and schizonts in his blood. 
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Recapitulation. 


(1) The vivaz attack is sharp and short; it ie pre- 
ceded and followed by a pause, the ‘‘ vivacian 
steadiness ° (‘‘ calme vivacien’’). ; 

(2) The falciparum attack, on the contrary, ap- 
proaches gradually, and its acme is lower than that 
of the vivax attack It is preceded and followed 
by a series of thermal oscillations of as much as 
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20 C., which constitutes the 
(‘‘ l'inquiétude falciparique ’’). 

This acme may fall short of temperatures regarded 
as febrile, and the entire attack, which may last as 
long as thirty days, begins and ceases with the 
'' falciparical unrest.” It may be marked down en- 
tirely between 35 C. and 87°5 C. 

(3) The presence of schizonts in the circulating 
blood is not in direct relation to the patient's tem- 
perature. They are also met with in attacks accom- 
panied by a sub-normal temperature. 

(4) It is wrong to conclude that a sufferer whose 
temperature does not exceed 3'5 C. has not or no 
more, an attack, and it is unwise to consider him 
cured. 


*' falciparical unrest "' 


Tue ACTION OF QUININE. 

Before we discuss the drawings illustrating the 
effect of quinine on malaria cases, let us fix the 
following points : 

(1) All the rules and regulations for the admin- 
istration of quinine, whether preventively or 
therapeutically, were strictly followed, as was re- 
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peatedly verified, particularly at Gradobor, by 
Messrs. Armand Delille, Abrami, Wisbek (Physician 
in Chief and Head of the anti-Malaria Mission), and 
others. 

(a) Quinine in solution was given preventively by 
the mouth in daily doses of. fifty centigrammes, 
Every morning for two years A. Pagnier was pre- 
sent at the call and witnessed the thorough absorp- 
tion of the medicine in the following manner: 
each man advanced when his name was called, re- 
ceived his spoonful, swallowed it and then opened 
his mouth. No man was exempted. Pagnier him- 
self took the same dose of quinine. Result: ail 
the men, without exception, as well as the head 
physician, contracted malaria. 

(b) The sufferers from paludisin either swallowed 
their quinine as above or had intramuscular in- 
jections. 

The following curves give, therefore, an exact 
idea of the real effect of quinine upon malaria 
development in patients who remained in the dis- 
trict where they caught the disease. 


In this connection, two points must be em- 
phasized, viz. : 

(1) It is impossible usefully to study the effect 
of quinine upon patients who have gone from the 
place of infection to their own country, because 
the factors of temperature and climate come in 
and there is risk of crediting the quinine with re- 
coveries due to atmospheric temperature. 

On this account, conclusions such as Ravaut’s 
must be accepted with caution, seeing that such 
und such a patient who, in the East, notwithstand- 
ing the treatment, had subintrant attacks because, 
according to the form of infection, it was either 
winter or the :stivo-autumnal period, might, on 
his return to France, seem to react admirably to 
the quinine given '' lege artis," whereas his attacks 
would probably have disappeared without treatment. 

(2) We repeat that in spite of normal or sub- 
normal temperatures the patient may be in the 
attack stage, and that, therefore, temperature alone 
is no criterion of the efficiency of quinine, 

(3) Moreover, quinine is itself an antipyretic, and 
so may mask, and not suppress, a febrile attack. 

Having laid down these points, we hasten to say 
that we are far from wishing to deny that quinine 
has any effect. We only believe that, as the trac 
ings indicate, its action has been wrongly inter- 
preted and exaggerated. 

In the first place, it is indisputable that although 
they all, without exception, contracted malaria, 
those of our patients who took quinine preventively 
had the disease in a comparatively mild form, 
whether the agent was vivaz or whether it was 
falciparum. 

Therefore, if, according to our experience, quinine 
does not prevent infection, it nevertheless does 
render the same less severe. Further on, we will 
try to explain this phenomenon. 

On the other hand, it seems clear that quinine 
has a distinct specific action upon the young plas- 
modiis, for, as Chart III shows, the number of cases 
treated with quinine during the attack periods and 
in whose blood no schizonts were found is much 
larger than at any other period of the year. 

We now proceed to examine certain typieal curves 
concerning patients who underwent the quinine test 
therapeutically. 

Let us take Charts XV and XVI as an example. 

In the former, where a double infection is con- 
cerned, we made every day an intra-muscular injec - 
tion of eighty centigrammes of quinine. We were 
warranted in thinking, from and after the second day, 
that the medicine had cut the attack. Neverthe- 
less, we continued the said dose for six days, and, 
though the temperature had dropped from 35:59 C., 
we added sixty centigrammes of quinine in tablet 
form. In spite of this extra dose, the temperature 
had risen again to 37:59 C. by the twelfth day, and 


in the interval the curve showed faleiparial un- 
easiness. 
In Chart XVI (P. falciparum) we administered 


on an attack at 390 C., two grammes 


the first day, 
Next day, when the 


by intra-muscular injection. 
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temperature was 40° C., we again injected two 
grammes. The third day the temperature was 419 C. 
and we gave only fifty centigrammes per os, and 
on the fourth day the temperature dropped abruptly 
to 365° C. We continued the fifty centigrammes 
for eleven days, and saw the temperature rise again 
about the eighth day as high as 38:5 C. by wide 
falciparical oscillations, falling back afterwards to 
normal. 
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Chart XVII has to do with a patient who, from 
the 3rd to the 20th October, presented the oscilla- 
tions characteristic of faleiparical unrest. From the 
3rd to the 13th, although there was clinieally no 
ittack, he received three grammes of quinine daily 
per os "without there being any effect on the thermal 
curve. From the 14th to the 26th the quinine was 
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stopped. From the 21st to the 25th there was an 
attack every day at 409 C. The temperature fell of 


itself on the 27th without quinine. From that day 
the dose of three grammes was again given, and the 
curve returned to its previous shape. 

Chart XVIII applies to two patients (falciparum). 
In the first case the patient received from the start 
of the attack three grammes of quinine per day by 
intra-museular injections. On the fourth day of this 








treatment the temperature was still at 39:59 C. 
Then six grammes of ‘‘ collobiase ’’ cf quinine were 
injected, and it was only on the fourth day that 
the temperature fell back below 37° C. 

The second falciparum patient, notwithstanding 
his rising temperature, had no quinine for three 
days; then for three days he was given forty ceuti- 
grammes by intra-muscular injections. The tem- 
perature remained between 389 C and 39°C. On 
the seventh day it had dropped to 35:89 C. The 
quinine was onpa] entirely, and there were oscil- 
lations of 2:50 C., without 370 C. however ever 
being exceeded. “an the temperatures of our draw- 
ings were rectal, and they were checked.) 

‘Chart XIX extends over a space of two months, 
during which quinine was administered in variable 
doses. For the first ten days and the last fifteen 
the patient had no quinine. In this tinie the curve 
moves about a good deal, much more than during 
the middle period, when he had doses (capsules or 
injections) varying from 1:20 gr. tc two grammes, 
regardless of the thermal curve. Yet it is while 
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two grammes of quinine was being taken that we 
see the strong attacks on September 20, 22 and 
24 and October 13. 

We remark that those attacks extended through 
the period which, in the matter of climate, was the 
worst of the year. 

Recapitulation. 

(1) Preventive treatment with quinine does not 
ward off infection, but it docs render it less severe. 

(2) In a vivax and falciparum infection curative 
treatment with quinine does not seem to stop an 
attack from following its course. 

(8) The chief curative effect of quinine is to de- 
stroy more or less completely the schizonts circulat- 
ing in the blood, and thus make the attacks less 
dangerous in their clinical manifestations and the 
patients themselves less contagious. 


CONCLUSIONS. 


We deem ourselves justified in drawing from our 
investigations the following practical inferences :— 
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(1) Prophylaxis of Malaria. 

The common idea that malarial infection can be 
avoided by taking forty or fifty centigrammes regu- 
larly every day is certainly erroneous. The con- 
stant absorption of quinine does not prevent in- 
fection. 

On the other hand, it seems certain that the forms 
of paludism met with in persons who have taken 
quinine as a caution are generally milder than in 
those subjects who, before becoming infected, did 
not take quinine. 

Preventive treatment seems, therefore, to have 
an inhibitory influence over the virulence of the plas- 
modiz, as well as on their vitality in general. 

But it is quite unlikely that quinine in preventive 
doses can, as some authors have stated, fortify 
the body's natural resistance to paludal infection. 
Quinine, being theoretically poisonous to proto- 
plasm, we might take the opposite to be the case. 

Hence, it is idle to surmise whether heavier doses 
of quinine would bar infection, because they would 


CHART 19. 


[& | 


EE 
H 
1 
E 
HH 
HH 


ii 


HEH ER HE KE Tt 


i 
ae 


Peete tS f 


naa ier. IEEE 
LLLLTT 


not be tolerated for long, any more than would 
adequate doses of arseno-benzol, if given to pre- 
vent a syphilitic infection; and there would be 
the risk of lowering the natural resistance of the 
organism, 

Resistance to malaria seems to be considerable 
in certain persons, just as it is to other infections. 
We know of many individuals who have lived in 
malaria-stricken countries without taking quinine as 
a preventive and yet have not been infected. So 
the fact of having escaped malaría after such preven- 
tive action is no proof of the latter's efficacy. . 

We cannot conclude in such a case that, without 
quinine, infection would not have been avoided 
just the same. gs 

We will further say that most of the writers. who 
believe in quinine and in preventive treatment 
ignore the importance of the algid, sub-normal or 
afebrile forms of paludism described above. 

The absence of fever in the usual clinical meaning 
of the term does not prove that the subject is not 
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suffering from malaria, and it is often these appar- 
ently afebrile forms, the nature of which is more- 
over masked by the quinine’s purely anti-pyretic 
effect, that produce those severe cases of anemia 
and eachexia of obscure origin which are only allevi- 
ated by a change of climate. 

To sum up, we consider it logical to continue 
advocating preventive treatment with quinine; not, 
however, in the hope of warding off infection (which 
only inherent immunity can do), but to lessen the 
gravity of the type of paludism acquired when suffi- 
cient resisting power is absent. 

But we remind the reader that the surest means 
of escaping malarial infection lie in avoiding mos- 
quito bites and destroying the insects themselves. 

The truth is too often forgotten on account of 
the trust placed in the dogma of preventive treat- 
ment with quinine, exactly as Metchnikoff’s oint- 
ment has led to innumerable syphilitic infections. 

It is therefore well to warn all persons proceed- 
ing to malaria-ridden countries that, to avoid in- 
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fection, keeping the mosquitoes away is more im- 
portant than preventive treatment; and the Govern- 
ments of such countries should wage organized war- 
fare on mosquitoes, instead of merely recommending 
people to take quinine. (We refer to the Campagna, 
Southern Italy, Rio de Janeiro, the Panama Canal, 
&c.) f 

We may mention here that one of France's finest 
departments, the Island of Corsica, is infected with 
paludism and yet nothing is done about it. 


(2) Therapeutics of Malaria. 


(a) Abortive Treatment.— Some authors, like 
Ravaut, admit that it is possible, by strong treat 
ment with quinine, to arrest a malaria infection just 
as one can stop an attack of syphilis. 

We find it difficult to understand on what this 
idea is based.. We know.neither the premonitory 
symptoms nor the length of the incubation in palu- 
dism, and we have no means of getting to know 
them. 


Mar. 16, 1925] 





THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


125 











The disease starts with a first attack, and although 
this attack is foreshadowed by certain prodromata, 
these only appear when the plasmodiz have already 
penetrated deeply into the tissues, especially the 
spleen. 

Thus it is impossible to compare the course of 
malarial infection with that of syphilis. 

We can stop an attack of syphilis because, in the 
beginning, the infection is strictly local. 

In malaria the infection is general at the first 
onset, and once the parasites circulate in the system 
and plant themselves in the tissues we can as little 
hope to exterminate them as we can so do with 
syphilis which has passed the primary stage. The 
abortive treatment of paludism is impossible theo- 
retically, and in practice we find this confirmed. 

The opinion of those authors who believe in abor- 
tive treatment must be founded on errors of inter- 
pretation. There may be two causes for these. 

Firstly, one often sees very mild cases of pal- 
udism, especially in vivax infections; these are 
limited, even in untreated cases, to a few attacks, 
after which there appears to be a recovery. This 
may be really so sometimes, but in most instances 
a fresh attack comes sooner or later, proving the 
contrary. 

Those slight sufferers had strong powers of re- 
sistance or were not infected with very virulent 
parasites. ; 

We have met with the.same features in many 
syphilities. 


Then, in other cases—and they are apparently the 


most numerous—one can admit the value of abor- 
tive treatment, because the patient has no fever and 
his malaria shows at once an aglid aspect. Such 
eases are nearly always due to P. falciparum, and 
occur not only in the Mediterranean Basin, but 
elsewhere as well, viz.: along the Rhine, Holland, 
Poland, Galicia, on the banks of the Volga and in 
certain provinces of Roumania, where one of us has 
specially studied them. These are subjects who 
have never had a temperature above 37:59 C., and 
yet have always—particularly in summer—had their 
malarial attacks, with plasmodiæ in their blood. 

The conclusion is that abortive treatment of the 
disease is impracticable. 

(b) Treatment of declared Paludism.—Basing 
our opinion on the observation of more than 6,000 
malarial cases, both on the scene of the disease’s 
development and after the patients’ return to their 
own country, which observation has extended over 
upwards of ten years, we believe ourselves justified 
in affirming that a sufferer from paludism very 
nrely recovers, strictly speaking, and that while he 
mav have no more attacks, he continues almost in- 
variably, just as the syphilitic seems to do, to be 
a "germ carrier ’’; his gametes may remain dor- 
mant for longer or shorter periods, but under cer- 
tain conditions they are capable of arousing swarms 
of schizonts and inducing new attacks. 

Vow our investigations show the main cause for 
the reproduction of plasmodix to be the variations 
vftemperature of the air, and its degree of humidity. 


The influence of these variations differs accord- 
ing to the species of plasmodie. 

The P. vivax victim cannot stand cold weather, 
especially if it be wet at the same time. 

The P. falciparum  sufferer cannot bear hot 
weather. 

A glance at Chart I, which, so far, is a document 
unique in the literature of the subject, suffices to 
bring conviction of the truth of this statement. 

It follows that the vivax carrier must avoid tem- 
peratures lower than 5° C., and the falciparum 
carrier heat above 259 ©. (Minimum temperatures 
in both cases.) 

This, to our minds, is the chief thing in the thera- 
peutics of clinical paludism. Lucky are those who 
can afford to act upon it! 

The most unfortunate are those persons who are 
doubly infected, it being more difficult for them to 
find a suitable climate. They should select the 
mildest climates possible, or change their residence 
periodieally, aecording to the time of year and their 
types of parasite. 

Besides climatic influences, the other causes help- 
ing to induce an attack are of minor importance. 
They are, in general, those tending to reduce the 
body's resistance to any infection; bad hygienic 
conditions, intercurrent maladies, traumatic dis- 
orders, and so on. Their effect upon. chronic 
malaria sufferers has long been known, 


(8) What is the part played by Quinine in the 
Treatment .of Paludism ? 

Quinine cannot cure: it merely mitigates, more 
or less, the clinical manifestations of the disease. 

The drug seems to act most strongly upon the 
young plasmodium . elements; that is to say, the 
schizonts. Apparently, it destroys many of these 
before they have been able to enter the red globules 
of the blood. Therefore, we can, thanks to quinine, 
restrict the number of cases of severe anemia of 
pernicious types, and such dangerous manifesta- 
tions as, for example, those due to miliary em- 
bolism of the brain. 

But quinine seems to have no effect, upon the 
full-grown forms, the gametes, especially when they 
are in the tissues and have not yet entered the cir- 
eulating blood. 

In attacks not treated with quinine we almost in- 
variably find schizonts in the blood. On the other 
hand, in patients who take adequate doses of quinine 
we frequently note the absence of schizonts from 
the blood. This is the effect of the quinine. (See 
Chart No. 3.) 

We may further deduce that the patient dosed 
with quinine during his attacks is less infectious 
than he who does not take the medicine. We are, 
therefore, obliged, in acute paludal cases, to ad- 
minister quinine in sufficient quantity (two grammes 
per os, 0'6 to 0'8 gramme, by intra-muscular in- 
jections); but as soon as the patient’s state admits 
we must endeavour to send him to a climate suited 
to his kind of infection, i.e. : 

The vivaz patient to a hot country, 
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The falciparum patient to a cold country. 

Even in the worst cases of hemoglobinuric palu- 
dism, it does not seem to us that there can be any 
contra-indication to the administration of quinine. 
Koch's opinion that hemoglobinuria is caused by 
the quinine strikes us as unfounded, but, in this 
case, above all, the patient's prompt transfer to 
an appropriate climate is called for. 

As to the use of quinine in chronic cases where 
the attacks are rare, we think there is little utility 
in it. It will suffice to administer the drug at the 
time of an attack, in order to kill the excess of 
schizonts. Taking quinine during the intervals be- 
tween attacks has no effect upon the gametes in 
the tissues, and will not bar the new attack, which, 
if the patient’s natural resistance is insufficient, 
the atmospheric temperature will bring on by arous- 
ing the dormant germs. 

Definitely, the fate of the malarious person will 
hinge upon three factors: 

(1) His degree of relative immunity, which will 
vary according to his general state of health. 

(2) The virulence of the ‘‘ germ family" by 
which he was infected, which virulence will certainly 
weaken more or less in time, through advancing age 
and the natural defensive powers of the organism. 

(8) Atmospheric conditions and climate, with 
reference to the species of infecting parasite. 

Our investigations have especially borne upon the 
P. vivax and P. falciparum types of malaria. We 
have had but little experience of the P. malarix 
forms, and hence we abstain from formulating any 
conclusion thereupon. The small number of cases 
observed by us showed distinctly periodical onsets, 
at least in the beginning, so that one could often 
predict the day and hour of the next attack. 

In these cases it seems possible to moderate to 
some extent the clinical gravity of the attacks by 
administering a proper dose of quinine a few hours 
before. 

This possibility does not exist, however, when 
it is a vivax or a falciparum case, in which the 
attacks, even from the start, are nearly always 
extremely irregular. 


DENGUE v. MALARIA. 


By R. E. Incram-Jounson, L.R.C.P.Ed., &c. 
Labu, Negri Sembilan, F.M.S. 


REGARDING malaria as almost, if not quite, the 
disease of most importance to humanity, both owing 
to its effects on those suffering from it, and ite world- 
wide incidence, the question arises as to what is the 
best way to deal with it. Since the discovery that 
it is mosquito-borne, wonderful work has been done 
in the fight against its carrier, with the effect of 
elearing vast areas and rendering them habitable, 
but it is absolutely impossible to eliminate entirely 
the Anophelene mosquito from areas just outside 
those under anti-malarial treatment. So long as 
these conditions obtain, and so long as there nre 
any human beings with parasites in their blood 





within reach of the mosquito, malaria will exist, 
and, until the whole inhabited world is cleared, in 
tropical and temperate climates, these measures 
are only palliative. 

Again, quinine, though it puts a stop to an actual 
attack of malaria, and when taken continuously may 
act as a prophylactic against infection, does not pre 
vent a second infection soon after ite administration 
is stopped. 

The objective that, to my mind, is the one which 
one should try to attain, is the discovery of some 
agent which will not only destroy the malaria para- 
site actually present in the circulation, but will alse 
produce a condition in the blood of persons employ- 
ing it, which prevents the proliferation of the para- 
site when introduced into the circulation by in- 
fected anophelenes. The attainment of this objec- 
tive means that the human body eventually ceases 
to act as a host of the parasite, and hence infected 
anopheles die out, leaving the remainder as irritat- 
ing but not poisonous-carrying insects. It is with 
this idea that I bring forward my theory of 
*' dengué versus malaria." 

In my two previous papers on this subject, pub- 
lished in the JovRNAL of May 1, 1922, and January 
15, 1923, I endeavoured to show that an attack of 
dengué fever has the peculiar property of causing 
immunity from infection by the malaria parasite, 
and also of preventing a recurrence of malaria in 
persons previously affected. I also propounded the 
theory that dengué is a modification of malaria 
brought about by a degeneration of the malaria para- 
site after its ingestion by the dengué-carrying mos- 
quitoes, Culex fatigans and Stegomyia fasciata, or 
calopus. - 

It is objected that dengué is caused by a blood 
spirochete, as spirochetes have been found in the 
blood of dengué patients. Against that idea is the 
fact that serum obtained from the blood of a denguc 
patient, filtered through the finest possible filter 
and examined microscopically without any organisms 
being visible, has caused dengué after injection inte 
the bodies of healthy persons, thus showing that 
the spirochete is not necessary to produce dengue. 
That being the case, is it not more than possible 
that the spirochete form is an intermediate stage 
in the degeneration of the protozoan malaria para- 
site, which ultimately results in the formation of 
the ultra-microscopic dengué germ? This dengué 
germ produces fever of a somewhat similar type to 
that of malaria, to saddle-back temperature, but 
instead of going on proliferating and causing high 
temperatures every forty-eight or seventy-two hours, 
its first struggle towards reproduction, shown by 
the second rise of temperature, ends in its death, 
and the probable formation of an anti-toxin, which 
does not protect against dengué itself, as a second 
attaek may speedily follow the first, but, as I hope 
to be able to show, acts against the malaria parasite, 
the fons et origo mali. 

In my former papers I produced evidence of per- 
sons who, having themselves suffered from malaria, 
contracted dengué and thereafter, though living 
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under the same conditions, had no more attacks of 
malaria, and other persons who, having had an 
attack of dengué, were later exposed to infection 
in malarious districts and remained immune. "These 
cases were too numerous to be classed as coin- 
cidences, so I suggested that a ' serum ” could be 
made from the blood of persons recovering from 
dengué which should have a prophylactic and a 
curative effect against malaria. 

Acting on this idea, I tried, whilst in Colombo, 
to find a case of true dengué from whom to obtain 
some blood for experiment. By true dengué I 
mean a case conforming to the following course of 
events: (i) saddle-back temperature; (ii) initial 
roseolar; (ii!) secondary rubeolar eruption on hands 
and forearms, coinciding with the terminal pyrexia; 

it) severe pains in fingers, hands and wrists. 
I was unsuccessful there, so migrated to Rangoon, 
with no better result. Believing that there would 
be better opportunities of studying both diseases in 
Malaya if I could secure some estate work, where 
there are numerous hospitals for coolies, I came 
here in February, 1924. I found many cases of 
so-called dengué, but at last succeeded in getting 
hold of three cases such as I wanted, and obtained 
some blood from them. This I took to the Institute 
of Medical Research, Kuala Lumpur, where I was 
very kindly received by the staff, who collected the 
serum, examined and prepared it, and certified it 
sterile. Having obtained the serum, I proceeded 
to try its effect on four persons suffering from acute 
attacks of malaria, and also on two other cases on 
the same estate who were in hospital suffering from 
inpries, both as controls and also with the idea 
that the serum (or vaccine) would act as a prophy- 
lactic. At this time there was a virulent outbreak 
of malaria on the estate, the subsoil drainage system 
having broken down and adult Anopheles maculatus 
heing commonly found in the hospital itself, Firstly 
I ascertained that the six cases had had no treat- 
ment for malaria and then gave instructions that 
no other treatment than the vaccine should be given, 
ond gave 1 c.c. intramuscularly to each - person. 
i] but one case had a second dose of 1 c.c. after 
seven days. In this one case after the first dose 
the temperature went down rapidly and stayed down 
fnr eight days, so that I believed that one dose was 
sufficient, as all parasites had disappeared. How- 
ever. on the night of the eighth day the tempera- 
'ure rose to 1029 F., «o the following morning I gave 
3 second injection, as a few parasites had reappeared. 
The temperature in this case rose nightly and was 
lown in the mornings, so as the vaccine was only 
in the experimental stage, I thought it better to 
zive a dose of quinine, so I gave one single dose of 
ten grains on the fifteenth night, after which everx 
sign and symptom of malaria disappeared. As the 
temperature had been hectic in its character for seven 
days, it seemed to me remarkable that one small 
dose of quinine should have such a striking effect. 
5 I felt justified in concluding that the amount of 
vaccine administered had mot been sufficient to des- 
troy the numerous parasites present in the circula- 


tion, and that probably one more dose of the vaccine 
would have had the same effect. In two other cases, 
after an initial fall of temperature for a day or two, 
there was a nightly rise of temperature and a morn- 
ing fall, gradually dying away to normal without any 
other treatment. 

In the fourth case there was a gradual deferves- 
cence of temperature and disappearance of parasites. 

The two cases of injury who were treated with 
injeetions, though sleeping in hospital without mos- 
quito nets for three weeks, and then going back to 
the lines have remained free from infection, and 
are among the very few coolies who escaped out 
of between 200 and 800 coolies on the estate. 

I also experimented on two persons who, for seven 
or eight months, had had attacks of malaria (with 
parasites visible) at regular intervals of four weeks. 

One of these was the European manager of an 
estate, who offered himself for experiment, the 
other being a coolie. After their last attack of 
malaria, five months ago, it was arranged that neither 
of them should take any quinine or medicine of any 
kind, and that they should have an injection a few 
days before the date on which the next attack waa 
expected. I prepared blood films from both cases 
just before the injection and found parasites present 
in both cases. Three or four days after the injection, 
both were perfectly well and blood films were free 
from parasites. Seven days after the first injection 
blood films showed a few scattered chromatin dots 
only and a second injection was given. Since that 
time up to date neither of them has had any fever, 
and blood films taken at intervals of a few days 
prove absolutely negative, all the red cells being 
perfectly normal. 

The above cases, I am well aware, are not suffi- 
cient in number to be accepted as positive proof of 
either the cure of malaria or its prevention, but the 
next series of experiments I made, I have confidence 
in stating, do actually prove that the blood serum 
I obtained is truly a vaccine, which differs from th: 
vaccine against typhoid inasmuch as it is formed 
by the natural] death of the dengué germs in the 
human body, whereas the latter is prepared from 
cultivated B. typhosus artificially killed. Secondly, 
that this vaccine has a destructive nction upon the 
the malaria parasite. 

These later experiments are some that I have 
made on children with greatly enlarged spleens. As 
splenomegaly in these cases is caused by the pre- 
sence of multitudes of living parasites in the spleen. 
and as the enlargement remains so long as they. are 
present, it is not begging the question to argue that 
if they are destroyed and absorbed, the spleen itself. 
if it has not already become fibrous, should diminish 
in size, and conversely if the spleen does become 
smaller, it is practically a proof that the parasite 
has been destroyed and absorbed. I am aware that 
people have left the tropies with enlarged spleens 
which have undergone considerable shrinkage after 
a residence in temperate climates. TI also know that 
even in tropical climates enlargement of the spleen 
has been considerably reduced by appropriate treat- 
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ment after many months, but the majority of cases 
remaining in the same place show practically no 
diminution, even under regular and continuous treat- 
ment. All cases in which the enlargement has dis- 
appeared are cases in which the disease causing the 
splenomegaly has disappeared also. 

It struck me, therefore, that if this vaccine has 
the power of destroying the malaria parasite, or at 
any rate of preventing its proliferation, the surest 
proof, and one practically incontrovertible, would 
be to try its effect on these chronically enlarged 
spleens in children, in the hope that, if fibrosis had 
not already set in, and that the vaccine had the 
effect I expected, these spleens would begin to 
diminish in size just as soon as the irritation of the 
presence of living parasites was removed. I there- 
fore selected three boys, aged respectively five, 
eight and thirteen years, with enormously enlarged 
spleens. I first stopped all treatment and then gave 
each of them 1 c.c. of the vaccine intramuscularly, 
having marked out the area of enlargement with 
silver nitrate, so as to have a fairly permanent out- 
line. There was no febrile or other apparent re- 
action after the injection. On examination a week 
later, I found a distinct shrinkage, both vertically 
and laterally, and I gaye them each a second dose. 
At the end of the second week I found a still 
further shrinkage and I left them for another seven 
days before giving a third dose, when I found a still 
further diminution in size. 

I think I am safe in saying that no such rapid 
shrinking has taken place previously, under any form 
of treatment in cases of chronie splenomegaly though 
in acute splenitis, which these cases certainly are 
not, enlarged spleens have rapidly diminished in 
size as the inflammatory conditions have subsided. 

As controls, I have watched other similar cases, 
living under exactly the same conditions and having 
the usual treatment with quinine, iron and arsenic, 
without the slightest change having taken place. I 
feel justified in claiming that these results are due 
to the destruction of the malaria parasites in the 
spleens of these children. That being so, the vaccine 
being obtained from the blood-serum of patients 
known to have suffered from dengué, and being 
certified free from all visible organisms, and having 
an effect on the malaria parasite such as no other 
known form of treatment can produce, surely proves 
that there is a distinct connection between the in- 
fections of malaria and dengué, as certainly as there 
is a connection between the infections of varicella 
and variola. 

Again, as the vaccine has such an effect on living 
parasites already in the blood cells, one may reason- 
ably conclude that its introduction into the circula- 
tion, before a chance of infeetion has arisen, will 
prevent the maturation of sporozoites introduced by 
infected anophelines, and hence it is a true pro- 
phylactic against malaria. 

As regards its curative power against acute attacks 
of malaria, I have not yet been able to secure a 
sufficient quantity of the vaccine to make a lengthy 
series of experiments, but I am convinced that it 





has the power of destroying the parasite in its 
quiescent state, and of preventing its proliferation, 
therefore, I see no reason why it should not destroy 
the parasite speedily when in an active state, if it 
be administered in larger and more frequent doses. 





CONDITIONS OF MEDICAL WORK IN A 
WEST AFRICAN BUSH STATION. 


By M. C. E. Easmon, M.B.B.S.Lonp., M.R.C.S., L.R.O.FP. 
CERT. oF LONDON SCHOOL oF TROPICAL MEDICINE. 


African Medical Officer Sierra Leone. 


Very little, I think, is' known to others than the 
men actually there of the nature and duties of a 
medical man in the average bush or out-station in 
British West Africa; away from the modern adjuncts 
and conveniences of our profession, where frequently 
bricks have to be made without straw. This was 
brought home to me by the questions of my old 
hospital colleagues whom I met when I was last on 
leave in England, in 1922, after nine years’ con- 
secutive work in West Africa, A little more is known 
about work in the large coast towns, with their well- 
equipped hospitals, sanitary departments and research 
laboratories, from the occasional papers that emanate 
from them. a 

My excuse for this article on Bo, a bush station 
in the Protectorate of Sierra Leone, is the hope 
that i& will be of interest to medical men prac- 
tising in England, to those considering working 
in the tropies, and to those who, working in another 
part of the tropics, would like to know conditions in 
regions they are unfamiliar with. After eleven years’ 
work out here, mostly in bush stations, I can write 
from personal experience. au 

W. A. Young, in 1919, published an article in the 
JOURNAL or TROPICAL MEDICINE AND HYGIENE (vol. 
xxii, p. 9), in which he showed the extent to which 
diseases ordinarily met in any out-patient department 
in England were found here in Sierra Leone. He 
based his article on the statistics of the Colonial 
Hospital, Freetown, the capital. Iam going to show 
briefly all the types of diseases, both those peculiar to 
the tropics and those also occurring in temperate 
zones, and all the other duties of a medical man. 

For the purpose of this paper I am taking the 
cases that I have seen during the last seven months— 
September, 1923 to March, 1924—as typical of any 
similar period. Seven months ago I was transferred 
to this district and began to keep a record for this 
purpose. - À ae 

But before getting on to the diseases I must give a 
short account of the country and the people. 

Bo Medical Station is situated at the western end 
of the Kennema District of the Central Province of the 
Sierra Leone Protectorate. The Kennema District 
lies between long. 10° W. and long. 11° 55” W., and 
lat. 70° 36" W. and lat. 8° 34" W., approximately. 
According to the last census—1921—the area is 2,100 
square miles with a population of 168,526. The 
country consists of rolling downs with ranges of hills 
in the northern parts. It is like all the Protectorate, 
very well watered, and is covered with the usual thick 
tropical bush. It is traversed from west to east by 
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the railway dividing it into two unequal parts, of which 
the northern is the larger. All the large communities 
and important towns are on the railway line, such 
as Bo, Gerihun, Blama, Kennema and Hangha. 
Kennema is the Administrative Headquarters and has 
a branch dispensary. Most of the medical officer’s 
work is on the railway line, it is very rare for him to 
have to go off it. 


THE PEOPLE. 


The indigenous people are the Mendis, a typical 
negro race, short, sturdy and cheerful people, very 
virile, as shown by the fact that the use of the Mendi 
language is fast spreading among the adjacent tribes. 
Along with the Mendis you find :— 

(a) L—Members of the adjacent} tribes, pagan, 
Konnoh, Timnee, Kissi, Lokkoh, Sherbro. 

IL. —Members of the Mohammedan tribes from the 
north, Susu, Fulab, Korankoh, Mandingo. 

(6) Inhabitants of the Colony proper, or Creoles. 
These Creoles are a race in the process of fusion and 
eonsist of the descendants of slaves from the whole of 
the West Coast of Africa who were taken to America 
and the West Indies in the days of the slave trade. 
The immediate ancestors of the present Creoles came 
from Nova Scotia, England, the West Indies, and all 
the coast of West Africa. They were placed on the 
peninsula of Sierra Leone and provided for by the 
generosity of Granville Sharpe, Wilberforce, Macaulay, 
and the other abolitionists of the eighteenth century. 
Missionaries soon came among them and they have 
been a civilized and literate and educated people for 
two or three generations. They understand and 
appreciate the benefits of modern medicine and are 
on a higher developmental plane than the Mendis and 
other tribes. 

(c) Asiatics.—Syrians from Beyrout, and Indians. 

(d) Europeans.—From the British Isles, France and 
Switzerland.—In other districts many American 
missionaries are found. 

According to the Census of 1921, out of 168,526 
inhabitants, 995 are foreigners to the Protectorate. 
Of these :— 


Creoles are  .. T. T: .. 828 
Syrians ,, He x E .. 118 
Indians  ,, VÀ is zê ih 7 
Europeans ,, ss T 25 .. ) 88 
Miscellaneous E s qi 8 


The indigenous tribes are mainly engaged in agri- 
culture and preparing produce—palm oil and kernels, 
kc. for sale, and supply the unskilled labour. The 
Creoles supply the mechanics and artisans, and 
smaller traders and Government clerks. The Euro- 
peans conduct the large business firms and the senior 
oficial posts, and a few are missionaries. There 
were five European ladies in the district during this 
period. 

CLIMATE. 


There are two seasons; dry from October to April, 
wet from May to September. From December to 
February, at the time of the N.E. trades, a per- 
sistent dry wind called the Harmattan blows. Owing 
to the great evaporation that accompanies it there is 
a marked lowering of the temperature at this time. 


The following metereological particulars from the 
observation taken at Bo for 1923 will be of interest :— 


Maximum shade temperature 98° F. 
Minimum ; ze .. 60°F, 
Greatest daily range of temperature 84? 
Smallest ,, ea = ge 

Total rainfall for the year .. 106-41 in, 
Greatest amount on one day .. be 3:96 ,, 
Wettest month—July with 19:59 ,, 


COMMUNICATIONS. 


Most of the important towns are on the railway. 
There are motorable roads for cars and lorries or 
motor cycles in the following places :— 

Bo.—Twenty-five miles to south and twenty-eight 
miles to north. 

Blama.—Twenty-four to north. Twenty-one miles 
along the line through Kennema to Hangha. 

Hangha.—Twenty miles to Panguma, away from 
theline. Away from these roads and the railway the 
usual means of transport is by hammocks supported 
on the heads of four men. Horses do not thrive and 
are rarely seen here. The energetic can go on most 
bush roads and native roads on a bicycle, with frequent 
stoppings to get over small irregular rough stick 
bridged. The large rivers in this district are not 
navigable and so there is no river transport. The 
greater part of the travelling to be done is done by the 
railway. 


MEDICAL PERSONNEL—STAFF AND BUILDINGS. 


At the present time in this and other Protectorate 
Districts where there is a Government Medical Officer 
there is no scope for a private practitioner, as the 
mass of the people do not yet sufficiently appreciate 
modern medical methods and the foreign element is 
not large enough to support a doctor adequately. All 
Government Medical Officers, however, except the 
Heads of the West African Medical Staff and the 
Sanitary Service, are allowed private practice. 

There are two classes of medical officers employed 
under the Government: members of the West African 
Medical Staff (of pure European descent) and African 
Medical Officers (of West African or mixed West 
African and European descent). These two classes 
have received the same training and hold the same 
qualifications and degrees obtained and registered in 
the United Kingdom, and individual members relieve 
each other at out-stations as occasion arises. The 
main difference is that the West African Medical Staff 
receive better conditions of service and hold all the 
higher posts. 

Staff.—In addition to the Government Medical 
Officer—who is without rival in his district and the 
last word on any medical or sanitary point, and who 
is looked up to by the populace as the only person 
who can order about the great District Commissioner, 
under certain conditions—there is a dispenser who is 
also a trained nurse. The dispensers are trained at 
the Colonial Hospital, Freetown, for five to six years 
before being sent out. Then there is a sanitary 
inspector who is also the vaccinator. The dispenser 
is assisted by one hospital labourer, and the sanitary 
inspector has two sanitary gangs. At Kennema there 
is & branch dispensary with one dispenser and one 
hospital labourer. No nursing staff is provided for 
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the hospitals, all serious cases being sent down by 
train to the Colonial Hospital, Freetown. 

Quarters, éc.—In bush or out-stations the quarters 
provided for medical officers vary from a mud-walled 
thatched native house to the latest in concrete block 
bungalows. Similarly with the dispensers’ quarters, 
on a less pretentious scale, of course. In this station 
the medical officer has a rather dilapidated wooden 
bungalow, which was formerly a temporary railway 
construction bungalow. Next door to the medical 
officer’s bungalow is the dispensary, another wooden 
bungalow, the former railway construction club house ; 
it consists of two rooms, a dispensary, an office and 
consulting room in one. A little way off is the dis- 
penser's house, a native house, and near by is the 
hospital building—a single-roomed native house with 
no beds or any suitable furniture. Near the dis- 
pensary is a small mortuary, a hut with palm leaf 
walls and roof. There is also stationed here a rail- 
way ambulance. coach—a converted covered goods 
wagon. 

At the brauch dispensary at Kennema there is the 
usual dispenser's house and a single-room dispensary. 
The medical officer occupies the Rest House on his 
visits. My predecessor acquired an old disused stone 
building, a former office, and had it adapted to a small 
hospital with one ward of four beds and a small 
office, This has been equipped with iron beds and 
bedding and a sink with a tap has just been installed. 
Only those who have had to work for years without 
it can appreciate the luxury of a pipe-borne water 
supply inside the premises. 

The dispensaries are equipped with the usual stock 
of drugs and dispensary adjuncts. There is a port- 
able metal operating table and the usual minor surgery 
instruments with chloroform mark and drop-bottle. 
Chloroform is the only general anzsthetic used here. 
There is a good Zeiss microscope with 4^5, 4, 2 objec- 
tives, mechanical stage and condenser, Xc., also slides, 
cover-slips and the commoner stains. 


DUTIES OF THE MEDICAL OFFICER. 


The first charge, I take it, of the medical officer is 
the care of the Government officials, then the general 
populace who attend the dispensary, and lastly, his 
private patients. He has to deal with any of the 
usual or unusual cases that may occur—medical, 
surgical, gynecological, obstetric, as well as ear, nose, 
throat and eye cases. In addition to his purely 
medical work he is medical officer of health for the 
district, and here he has three sanitary districts at 
Bo, Blama, and Kennema. At Bo he has two sanitary 
gangs, one for the town and one for the European 
reservation. He has to deal with all sanitary affairs, 
and be ready to tackle any outbreak of infectious 
disease. Meteorological observations are taken at Bo 
daily by the dispenser, but the medical officer is 
responsible for their correctness. 

The medical officer is the medico-legal expert of 
the district, and is called upon to make post-mortem 
examinations or superintend exhumations, as well as 
to give evidence in the District Commissioner's Court 
and Cireuit Court. 

Scientific.—The average medical officer is not a 
trained laboratory worker, but there are opportunities 


of doing minor research works such as collecting the 
different mosquitoes and biting flies in the district, 
examining children for the local splenic index, ex- 
amining children for ankylostome and other helminth 
ova. During this time (in my spare time) I have been 
doing helminthie investigations, and also collecting 
figures for & paper on fertility and infantile mortality 
rates. 

Lastly, he has a good deal of clerical work to 
do, official correspondence, monthly, quarterly, and 
yearly returns. At present at Bo there are fourteen 
monthly returns to be made. I am told that in the 
army there is an excessive amount of office work. 
I do not know, but I think the medical department 
out here is a good second. 

The day's work begins in the dispensary at 8.30 or 
9 a.m. The old ulcer cases come earlier and are all 
dressed by now. One sees first of all the Government 
officials from the various departments ; at this station 
there are the railway, publie works, roads depart- 
ment, and Bo school (a Government School for the 
sons and nominees of chiefs). At Kennema there 
are also prisoners, court messengers, and headquarters 
administrative staff. After this one deals with the 
general populace—the proportion of Creoles attending 
is very high. The rest of the morning is taken up 
with clerical work and sanitary inspection with the 
inspector. In the afternoons operations can be done, 
if any, or mieroscopical work and any urgent case 
that maybe brought in. Also the claims of private 
patients can be considered. 


RECREATION. 


Recreation.—‘ All work and no play makes Jack a 
dull boy." Tennis—there are two courts at Bo and 
one at Blama and Kennema. There is a golf course 
at Bo, and at Bo school occasional games of cricket 
and football with the schoolboys are to be had. 
There is little shooting— bush-fowl, guinea-fowl, and 
pigeons round about Bo. The bush is too thick for 
other sbooting. There are good roads, as already 
mentioned, for walking and cycling. 


Types or Casks TREATED. 


During the period under review 2,067 new cases 
attended at the dispensary and I had 200 private 
patients. Though this is the most populous district 
there are only eighty to the square mile, the average 
for the whole Colony and Protectorate being about 
sixty to the square mile; not by any means a dense 
population. 

The commonest are ulcers, constipation, dyspepsia, 
minor injuries and coughs and bronchitis, and rheu- 
matic affections. 

Ulcers of all kinds are met, and, in children, the 
tropical ulcer with its rapid extension and sloughing 
is very common. Any little cut or abrasion if neglected 
soon becomes one of these foul ulcers. Even at the 
Bo school, where the boys have daily aecess to the 
medieal officer and dispensary and live under much 
better hygienic conditions, these ulcers occur. 

Venereal diseases—primary syphilis and recent 
gonorrhoea cases do not present themselves in large 
numbers. Onesees relatively much more of advanced 
tertiary syphilis and strieture cases with perineal 
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abscesses and fistula of old-standing gonorrhcea. 
The gonorrbaal stricture cases are seen very late 
and often have several strictures. The tertiary syphil- 
ities respond very well to novarsenobillon, stabilarsan, 
bismuth salts sufarsenol, all of which I have tried 
here by intramuscular or intravenous routes. 

Phthisis is not common, but only a virulent type 
is met with and a fatal result soon follows. No 
typhoid cases occurred. 

The idea that primitive races have perfect teeth and 
have no need for dentists, in this part of the world at 
any rate, is quite erroneous. Dental caries, especially 
of the molars—the sixth year molar being the first to 
go—and pyorrheea is frequent among both the Mendis 
and Creoles. The commonest minor operation done is 
the extraction of teeth. 

Only a few of the diseases described in standard 
works on tropical diseases are fortunately met with 
here. As far as I know plague, cholera, kala- 
azar, pellagra, sprue, guinea worm, trypanosomiasis, 
relapsing fever, dengue have not been described. 
Bilharzia and  ankylostome infections (Necator 
americanus, 98 per cent.) are present, but do not 
seem to cause symptoms as in other parts of the 
tropies. Yellow fever has occurred but is rare. 
Leprosy, too, is not common and the people do not 
seem to have any particular dread of it and allow 
lepers to move about freely. Ambceic dysentery occurs, 
but not to a large extent, considering that the land 
near or on the banks of the streams is the common 
latrine ground of the Mendis. The commonest tropical 
diseases, next to the tropical ulcers mentioned above, 
are malarial (subtertian or estive-autumnal) with its 
sequelae. Benign tertian and quartan malarias are 
rare. A large part of the infantile mortality may be 
dueto cerebral malaria. Blackwater fever has occurred 
at Bo but not during this period. Trachoma is rare. 

Of the infectious diseases most commonly met with 
out here, small-pox and chicken-pox, there have been 
no cases. Two mumps and one case of measles were 
seen. 

Yaws is rare in the primary stage, and the secondary 
manifestations are so like those of syphilis that in 
the absence of the Wassermann test it is hard to 
diferentiate them, especially as both are cured by 
the 606 group. 

Filarial embryos are common in the blood, but 
the clinical manifestations are proportionately few. 
Elephantiasis scroti is the commonest, with one or 
two cases of elephantiasis of the legs. 

To show what class of surgical work one has to deal 
with out here, the following operations, except those 
for cataract, were done under chloroform :— 

For Elephantiasis scroti > 
Radical cure of hydrocele.. 
Senile cataract o's 2s 
Aspirating liver abscess 
Incision of large mammary abscesses, buboes, &e. 
Removal cf keloids vs He es es 
Incision of eyeball . 
Circumcision 
Suturing large wounds i 
Obstetric complication for incomplete abortion 
Emptying uterus sapremia A 
Internal version for transverse presentation 

Eye cases are not as common out here as in India, 

the ones that come up for treatment are mostly cases 
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of simple conjunetivitis, and cases of old extensive 
scarring of the cornea for which nothing can be done. 
Trachoma is very rare, none seen here in this period 
and only a few cases of senile cataract. 

The European population is small and can therefore 
be considered in detail. The average is 38, distributed 
as follows: Bo 15, Gerihun 1, Blama 11, Baoma 1, 
Kennema 1, Hangha 1, and Boajibu 5. European 
ladies resided at: Bo 1, Kennema 1, Blama 2, and 
Boajibu 1. 

No European died but 4 were invalided: 1 for 
phthisis, 1 for wound on the leg, 1 for liver abscess 
and 1 for toxæmia of unknown origin. Europeans 
treated: women 1 (malaria), men 9, in addition to 
those invalided, bronchitis 1, malaria 3, sprained 
ankle 1, local boils 1, bronchitis 1, nasal catarrh 1, 
dyspepsia 1. 

PRIVATE PRACTICE. 


The amount of private practice depends more than 
anything on the medical officer's attitude towards 
the Natives and Creoles. The sympathetic medical 
officer gets all that is going, and the man whose 
general attitude the people do not like gets little or 
none. Two hundred cases may be taken as on the 
large side for eight months. The relative proportions 
of the different elements of the population met with 
in private are quite different to those met in the dis- 
pensary. In private the bulk of patients are better- 
class Creoles and Syrians. The following is an 
analysis of the different nationalities :— 


Creoles .. ee ee oe .. 93 
Syrians .. ee ses. -ST 
Natives, including chiefs — .. .. 42 
Europeans m oe S 8 


Two-thirds of the Creole cases are females, and the 
great bulk of the private work is of gynecological and 
obstetric nature. Nearly every type of disease of 
women is met with: dysmenorrhea, amenorrhea, 
menorrhagia, pseudocyesis, normal and abnormal 
delivery, eclampsia fever abortion, prolapse and retro- 
version filbroids, ovaritis and ovarian tumours, chronic 
erosion of the cervix. Among the aboriginal tribes 
very few of these cases are seen as the women will 
not tell à man about such symptoms, or allow a man 
to make the necessary pelvie examinations. 

Of the general cases treated in private, malarial 
type of fevers are commonest, next comes tertiary 
syphilis, than cases of dyspepsia. Gonorrhcea, a few 
cases. The proportion of eye cases is greater than 
at the dispensary, and includes the cataract cases 
mentioned in the op?ration list. Rarer cases are 
heart cases, amcebic dysentery, liver abscess, hemi- 
plegia, hydrocele and  elephantiasis scroti, and 
bronchial affections. 

In the above account I have not been able to give 
any thrilling accounts of exceptional cases to be 
treated, but as the benefits of medical science become 
more and more widely known and more equipment 
is obtained, more and better work will be done. The 
foregoing particular account of eight months’ work at 
Bo is typical of any similar period at any other 
district iy this Colony and Protectorate, and, with the 
changing of a few names and figures, is a fair index 
of work in the other West African Colonies. 
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NOMENCLATURE IN MEDICAL ZOOLOGY. 


Tue present state of confusion that exists in the 
nomenclature of the animal parasites of man is most 
distressing to the medieal man, and any steps which 
will result in a greater uniformity are highly to be 
commended. In consulting a series of text-books 
it is quite frequent to find oneself at sea.owing to 
the diversity of names to be applied to any one 
organism, and it is next to impossible to expect the 








busy practitioner to carry in his mind a long list of 
synonyms, Possibly the greatest trouble in this 
respect is found in the names of the pathogenic and 
non-pathogenic human protozoa, and, as an example 
of the extreme confusion which exists, the patho- 
genic amoeba of the human intestine and the com- 
mensal, which so closely resembles it, may be cited. 
To the systematist it ig no doubt a matter of some 
importance to decide whether these amcebe should 
be given the generic name Entameba, Endameba 
or Poneramaba, and whether it is correct to apply 
the specific name coli to the commensal or to the 
tissue parasite, But to the medical man, on the 
other hand, who has his interest centred on diagnos- 
ing the presence of the pathogenic form in the fæces 
of his patients, it is confusion worse confounded to 
find in his works of reference different nam:s for 
the same organism. 

It is not for a moment suggested that there should 
be any gross departure from the established rules of 
zoologieal nomenclature; the point at issue is that 
in the past there has been disagreement under these 
rules even among those who make a study of the 
systematic position “of the various organisms, and 
there does not seem to be any prospect of this diver- 
sity of opinion being settled in the near future. Now, 
since these controversies chiefly rage round questions 
of historical import rather than on matters of present- 
day research, and since the utmost the authorities 
ean do ig to produce a series of “‘ opinions,’’ which 
as often as not clash one with the other, some other 
means, either of a temporary or permanent nature, 
will have to be adopted to straighten out the mazes 
of the literature and so lighten the already all too 
heavy burden of the student of medicine. 

The same muddle exists in practically every branch 
of medicine which deals with parasitic organisms of 
man, be they animal or vegetable. A good example 
of this is the spirochetes. What does it matter 
whether the spirochete of syphilis be called a 
Spironema, a Treponema or a Spirochzta so long as 
the patient has adequate treatment? 

The human whip worm is variously referred to as 
Trichuris trichiura and Trichocephalus dispar. 

To suggest any means of rendering order out of 
the present chaotic condition of affairs is extremely 
difficult, and a matter to be approached with the 
greatest delicacy. It seems feasible, however, that 
the Zoological Congress might arrive at some solu- 
tion of the problem by agreeing on the names to be 
applied to organisms whose morphological characters 
and life cycle are now more or less established, but 
about whose names, owing to diversity of opinion 
in the past, there is. now some doubt. Next it 
might be suggested that, so far as the medical side 
is concerned, one name might be adopted for any 
given organism for a stated period, and if further 
research—by which is meant true investigation into 
the character of the parasites and not merely an 
expression of opinion on the findings of some worker, 
say of the last century—should show that any altera- 
tion in the adopted name was necessary or advisable, 
such alteration would only take place after due con- 
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sideration and at the expiration of the stated period. 
While there is no doubt that the systematists 
are the worst offenders in this changing about of 
names, vacillating from one to another without prac- 
tical reason, attention must be drawn to the frequent 
" rediscovery " of organisms already known and 
described as a fertile means of increasing the crop 
of synonyms. Such rediscoveries are certainly from 
the present viewpoint of less importance than the 
obiter dicta of the systematists, since the bulk of 
opinion usually causes their stultification in a com- 
paratively short time; but, nevertheless, as no text- 
book would be complete without their mention, they 
do add to the continually growing synonymic list. 
On this matter of nomenclature there seems to 
be no question of what the opinion of the medical 
profession really is; unfortunately, it is notoriously 
dificult to raise enthusiasm to a pitch sufficient to 

ensure the necessary change. 
J. G. T. 


———9———— 
Annotations, 


and A.R. 





Injuries and Diseases in Australia attributable to 
Animals (except Insects) (J. Burton Cleland, Medical 
Journal of Australia, October 4, 1924).—The first 
injuries mentioned in this paper are those from 
aboriginals, which are often very serious and end 
fatally. Camels have been known to inflict fatal 
injuries, also the flying fox. Rats, of course, are 
numerous and are well known as the reservoir of the 
plague bacillus and the transmitter of the organism 
of rat-bite fever. Injuries are also recorded of wom- 
bats, crow-shrikes, butcher birds and cassowaries, and 
a case is described of a “ severe lacerated wound of the 
leg, caused by the bite of a shark." The numb-fish is 
known for the electric shocks it conveys to man, and 
there are several fish known to convey injuries by 
their spines. The consumption of the toad-fish has 
caused death in many instances. Among other in- 
juries described are those from scorpions, ticks and 
spiders. ; 





Tetanus Cured by Large Doses of Serum (Trabaud 
and Baur, Bull. Soc. Med. des Hop. de Paris, October 
16, 1924).—Two cases are reported. The first, a 
girl, 6$ years, admitted into hospital complaining of 
stiffness of the jaw of five days’ duration. There 
was nothing in the mouth to account for the trismus, 
but for the last three days there had been general 
tetanus. The pulse varied from 120 to 130 and the 
temperature was 100° F. The cause of the tetanus 
was a small wound in the sole of the foot, due to 
treading on a nail about ten days previously. In the 
first three days 430 c.c. of antitetanic serum were 
given; some chloral was also given at night. The 
patient quickly recovered, suffering no inconvenience 
from the serotherapy beyond slight erythema and en- 
largement of the glands. The second case was a 
woman who had fractured her astragalus; a fragment 
projected through the skin. The fragment was 





removed, and 10 c.c. of antitetanic serum given, the 
wound dressed and put in plaster, 30 c.c. of anti- 
gangrene serum was then given. Temperature 
105 F. Pulse 98 to 110. - Sloughing of the skin 
occurred six days later, and 50 c.c. of antigangrene 
serum was administered. After a few days a localized 
tetanus set in and doses of 100 c.c. of antitetanic serum 
were given daily, which was later followed by doses 
of 50 to 20 c.c., 740 c.c.- being given in all the 
course of the disease. The patient eventually 
recovered. 





The Effect of Alcohol and Nicotine on Salvarsan 
Treatment (Hubner, Dermat. Woch., October 22, 
1994).— The number of cases within recent years 
which have been refractory to salvarsan are not few. 
Silberstein's experience at the Konigsberg University 
Skin Clinic is particularly interesting. During 1911 
to 1916, the Wassermann reaction became negative 
in 100 per cent. of the cases treated, and remained 
positive in 23 per cent. during the years 1921 and 
1922. At Elberfeld the author has had similar 
experience, 1919 to the middle of 1922, but since that 
date the results have been decidedly better. The 
improvement may have been due to the use of silver- 
salvarsan, but is chiefly attributed to a restricted 
consumption of alcohol and nicotine. The author 
maintains that alcohol and nicotine paralyse the 
natural defence of the body, without which salvarsan 
cannot produce its effects. His conviction is based 
on the much better results obtained in patients. in 
the prison at Elberfeld, among whom the action of 
alcohol and nicotine could be eliminated both before 
and during treatment. At the end of the course of 
treatment only nine out of 100 patients still gave a 
positive Wassermann reaction. 





On the Dissolution of the Precipitates produced in 
the Leutic Precipitation Test by the Fresh Serum 
(Kiyowo Taoka, Kitasato Arch. Experimental Medicine, 
vol. vi, No. 1, August, 1923).—By allowing carbonic 
acid gas to pass through the fresh serum or by adding 
some N/400 acid into the serum, the capacity of the 
fresh serum to dissolve the leutic flakes disappears 
although no changes are met with in the complimental 
activity. Both the leutic flakes treated with acid 
and the flakes not complement-fixed are dissolved by 
the fresh serum. By heating the serum the pH is 
lowered to 7'0, when the capacity of the serum 
to dissolve the leutic flakes is lost. The dissolution 
of the leutic flakes by the fresh serum is due to the 
alkalinity and is quite independent of its comple- 
mental activity. 





The Role of Monilia Psilosis (Ashfordi) in Experi- 
mental Sprue (L. Weld Smith, Journal of the American 
Medical Association, November 15, 1994).—Experi- 
ments support Ashford's theory of the specific etiology 
of sprue as due to Monilia psilosis by the production 
in guinea-pigs of a chronic moniliasis with gastro- 
intestinal lesions roughly comparable to those found 
in man. The development of the lesions, however, 
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was rarely noted except in animals fed on a diet 
partially deficient in vitamins, especially the anti- 
scorbitic vitamins. This favours the view that a 
deficient diet, or diminished resistance such as is 
common following long residence in the tropics 
associated frequently with gastro-intestinal infections 
such as ameebic dysentery, are contributory factors 
in its production. Mycologic studies on twenty-one 
strains of monilia obtained from Manila and from 
cases in Boston invalided home are in accord with 
the tentative classification into three subtypes—A, B 
and C—as suggested by Boyd and Hannibal. 





The Production of Immunity Against Plague by 
Vaccine. III. Immunization by Oral Administration 
of Plague Vaccine With and Without Bile (J. Morrison, 
B. P. B. Naidu and C. R. Avari, Indian Journal of 
Medical Research, October, 1924).—Rats which are 
very satisfactory for estimating the prophylactic 
value of plague vaccines, when administered by the 
subcutaneous route, are not suitable animals for the 
oral administration of bile and vaccine. They have 
not been induced to eat baits prepared with bile 
and when bile is administered by a catheter they 
appearently die readily of cedema of the glottis. 
Guinea-pigs can be fed with bile by a catheter. The 
treated guinea-pigs receiving doses similar to those 
given by M. Leger and A. Baury afford no evidence 
that any immunity is conferred by the oral adminis- 
tration of bile and the plague prophylactic or by the 
oral administration of the plague prophylactic alone. 





The Production of Immunity Against Plague by 
Vaccine. I. Haffkines Plague Prophylactic. (J. 
Morrison, B. P. B. Naidu and C. R. Avari, Indian 
Journal of Medical Research, October, 1924).—Rats 
imported from Madras for these experiments showed 
mortality of 9'2 per cent. within six days of their 
arrival. When infected with 0'003 mgm. of 
spleen of a plague infected rat, these rats showed 
a mortality of 95°3 per cent. within ten days of 
infection. Nutrient broth from which  Haffkine's 
prophylactic is made is not toxic to rats and it has no 
immunizing value. The whole prophylactic given in 
a dose of 0°5 c.c., killed 35 per cent. of rats from 
toxemia and produced an immunity which reduced 
the mortality among infected rats from 95'3 per cent. 
to 506 percent. The sediment in the dose employed 
showed neither toxic nor immunizing properties. 
The supernatant fluid caused a mortality of 19'8 per 
cent. from toxemia and produced an immunity which 
reduced the mortality to 53°11 per cent.’ 


The Production of Immunity Against Plague by 
Vaccine.. II. Agar Cultures (J. Morison, B. P. B. 
Naidu and C. R. Avari, Indian Journal of Medical 
Research, Oct., 1924).—When compared with 0'5 c.c. 
of Haffkine’s prophylactic, agar cultures treated with 
formalin and acetone are not toxic and show no evi- 
dence of immunizing power, even in doses of 12°5 mgm. 
Agar cultures treated with chloroform vapour and 
1 per cent. carbolic acid show no immunizing power 
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until the weight of the dried vaccine exceeds 13°6 mgm. 
Agar cultures treated with 1 per cent. carbolic acid 
possess immunizing properties when used in a dose of 
8 mgm. When heated at 60° C. for fifteen minutes 
and then carbolized to contain 0'5 per cent. carbolic 
acid possess immunizing value with doses of 4 mgm. 
and upwards. Only with heated vaccine does the 
toxicity regularly increase with the dose. 





The Nature and Pharmacological Action of Cholera 
Toxin (H. W. Acton and R. N. Chopra, Indian 
Journal of Medical Research, October, 1924).—The 
cholera vibrio, as is well known, can liquefy gelatine, 
and reduce the amino-acid tryptophane toindol: the 
authors show that it can also decarboxylate amino- 
acids into poisonous bases. The protein bases found 
in a ten days’ cholera broth culture consist of two 
main fractions, volatile and non-volatile bases. The 
volatile bases are almost devoid of pharmacological 
activity on the tissues tested, but they cause a tonic 
contraction of the rabbit’s intestine. The non-volatile 
bases contain the poisonous toxins, which depress 
blood-pressure, &c. These poisonous bodies are found 
in the arginine fraction of the non-volatile amino- 
acids so that they only form a small proportion of 
the non-volatile bases. The main action of these 
toxic bases are: (1) A fall of blood-pressure due to 
vasodilation of the vessels supplying the small 
intestines, combined with an increased permeability 
of the vessel endothelium ; (2) direct action on the 
secreting tubules of the kidney which are ‘further 
hampered with the occurrence of an intertubular 
cedema as soon as the blood-pressure rises to normal. 
(3) An oxytocic action on the pregnant uterus, 
eausing miscarriages. The optimum conditions for 
the production of these bases are the necessary 
amino-acids, pH on the alkaline side, and a liberal 
supply of oxygen. 





Contribution to the Biological Study on the H:no- 
lytic Streptococci (Koji Ando, Kitasato Arch. Experi- 
mental Medicine, vol. vi, No. 1, August, 1923).— 
Hemolytic streptococci isolated from diseased sites, 
as a rule, have a certain hemolytic zone. Among 
the hemolytic streptococci isolated from normal 
mucous membrane there are some which show the 
same hemolytic zones as those isolated from diseased 
sites, while others have different zones. Therefore, 
those hemolytic streptococci which show a certain 
definite hemolytic zone without regard to the sources, 
isolated from either normal mucous membrane or 
diseased sites, are classified as typical B type, and all 
others which are not included in the typical B type 
are classified as atypical 8 type. About half of 
hemolytic streptococci found normally on healthy 
mucous membrane is atypical 8 type. The atypical 
DB type may be divided into five types by the 
characteristics on blood agar plates. While the 
typical 8 type has marked pathogenicity, the atypical 

type has very little. This was proved by the 
viruleney and hemolysin producing function in 
bouillon not containing serum. 
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The Relation of Silver Arsphenamin to the 
Involuntary Nervous System and to the So-called 
Nitritoid Crisis (I. Rosen, E. Friedrich Müller and 
C. N. Myers, Archives of Dermatology and Syphilology, 
vol. x, No. 5, November, 1924).—In these observations 
it is shown that every intravenous injection of 
arsphenamin is followed by a slight decrease of 
leukocytes in the peripheric vessels of the entire 
body, indicating a reaction of the involuntary nervous 
system. This decrease is marked in patients who 
develop manifestations of the so-called nitritoid crisis. 
Intravenous injections of silver arsphenamin are 
generally unaccompanied by any change in the 
leukocytes. thus indicating that there is no reaction 
or disturbance of the involuntary nervous system and 
the vascular system of the body. The only exceptions 
to this rule are found in a few persons, namely, the 
same who develop symptoms of the so-called nitritoid 
crisis after injections of arsphenamin. This is further 
proof that the rare reaction after silver arsphenamin 
is caused by a previous disturbance of the involuntary 
nervous system and is not occasioned by the drug 
itself. 





Hepatosis (or Tropical Abscess of Liver) : An Exami- 
nation into the Diagnosis and Treatment of this Disease 
in India, with Special Reference to the Use of Emetine 
IR. S. Townsend, Journal of Royal Army Medical 
Corps, December, 1924).— During the past fifteen 
vears the author has carried out many investigations 
on this subject and has seen numerous patients 
suffering from the disease. The summary of his 
paper may be given: "I know that it may be said 
that there are. few new statements and facts in this 
thesis. I may, however, claim that a review of the 
hterature, before and after the introduction of emetine, 
:0d one’s own experience show that liver abscess must 
now be looked at from a new perspective. The 
diagnosis has become even more difficult, and the 
typical cases are not socommon. I will sum up my 
ndings as follows :— 

The disease is irregularly distributed in the 
Tropies. It has definite relation to amcbic dysen- 
tery, and is definitely caused by Entamaba histolytica 
in the liver substance. Whilst the treatment by 
emetine has reduced the incidence and mortality ten- 
fold, it has still a high mortality rate. In India it is 
much more common in men than in women. Whilst 
aleohol is a most important factor, debility and con- 
cestion of the liver are also predisposing causes. 
Distribution is most irregular in India, and it may 
occur at any season. That, as a result, the chances 
of missing cases are very greatly increased. Unlike 
before the days of emetine, it is now rare to find 
abscesses and acute dysentery at the same time. 
They are generally sequel: of dysentery. There is no 
royal road to diagnosis. The train of symptoms is 
various, and little aid is obtained from X-rays and 
chemical tests. A history of dysentery, a muddy 
complexion, a remittent septic temperature, a tender 
liver, drenching perspiration, a relative anemia and 
leuecocytosis are sure signs of liver abscess. Shoulder 
pain is not so sure a sign as text-books suggest. When 





a liver abscess is diagnosed, operative procedure must 
be continued until it has been evacuated. If emetine 
does not clear up the hepatitis, it should be treated by 
surgical means at a very early date. The causes of 
failure in order of rarity are: (1) Non-diagnosis, 
especially of abscess of left lobe. (2) Incomplete 
evacuation. (3) Secondary infection, by evacuation 
into the chest or abdominal cavity. 





Final Report on the Use of Urea Stibamine in Kala- 
azar (H. E. Shortt and Ram Taran Sen, Indian 
Journal of Medical Research, October, 1924).—A 
series of cases of kala-azar have been treated, further 
to those reported in 1923, which show that the value 
of urea stibamine has been established as the most 
efficient drug at present in use for the treatment of 
Indian kala-azar. This conclusion is based not only 
on the cases published, but in addition on experience 
gained in many other cases, both Indian and Euro- 
pean, which have passed through the hands of the 
authors, or which have been treated with urea stiba- 
mine under their direction, a number totalling nearly 
100 cases. 





Attempts to transmit Rheumatic Fever to Rabbits 
and Guinea Pigs (C. P. Miller, Journal of Experi- 
mental Medicine, October 1, 1924).—In a series of 
attempts to transmit a virus from patients in the 
acute stages of rheumatic fever. twenty-seven rabbits 
and fourteen guinea-pigs were inoculated with one of 
the following materials: whole blood, serum, joint 
fluid, pleural fluid, throat washings, suspensions of 
tonsil tissue. Subsequent transfer inoculations from 
animal to animal brought the total number of animals 
employed in the experiments to sixty-seven rabbits 
and forty guinea-pigs. Only two animals developed 
an acute non-bacterial arthritis. No other evidence 
of successful transmission of the disease was 
obtained. In about one-half of the rabbits and two- 
thirds of the guinea-pigs myocardial lesions were 
encountered which consisted of interstital accumu- 
lations of lymphocytes and endothelial cells. Simi- 
lar lesions were found in control animals, 





Ama bic Liver Abscess with a Report of Two 
Cases occurring in Connecticut (M. Lear and E. 
S. Merrill, Ann. Surgery, May, 1924).—Two cases 
of ameebie abscess of the liver are described, and 
an account of a small local outbreak of amoebic 
dysentery in Connecticut is given. The first ease 
occurred in a male and the second in a female. 
X-ray examination showed elevation and fixation 
of the right dome of the diaphragm and enlarge- 
ment of the liver. In both cases a definite solitary 
abscess was found; open operation by the subcostal 
route was performed. In the authors! opinion treat- 
ment by aspiration and systematic emetine medica- 
tion gives better results than open incision and 
drainage, in which failure may result from secondary 
pyogenic infection. There was no evidence of re- 
currence in either case. 
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On Human Intestinal Spirochetes in Portuguese 
India (F. de Mello and B. P. Mesquita).—Examina- 
tion of a number of individuals, without the least sign 
of intestinal trouble, either at the time of examina- 
tion or during the previous six months, showed the 
presence of Spiroch:ta eurygyrata, often in abund- 
ance, so that it is difficult to attribute any patho- 
genic róle to this parasite. The presence of this 
spirochete in patients suffering from intestinal 
trouble varied from 0 to 50. The spirochetes of 
the alveolar arch S. buccalis are found in the 
human intestine, where they retain the same 
characters as in their usual site. 

Experiments on the Treatment of Human Spiro- 
chetosis due to S. eurygyrata, by Modern Spiril- 
licides (F. de Mello and B. P. Mesquita).—Neo- 
salvarsan in intravenous injections of 0'3 to 17 
grm. has no action on S. eurygyrata. Results were 
also negative with the use of the bismuths, Muth- 
anol, Neotrepol and Trepol, the first in doses of 
10 c.c., the other two of 6 e.c., given in intra- 
muscular injections of 2 c.c. every other day. 
Dermatol, given per os, 1:5 grm. per day for six 
days, had no effect on S. curygyrata. — Stovarsol 
tablets administered pef os, three tablets per day 
for six consecutive days, has a remarkable action 
on S. eurygyrata and is considered the best medi- 
cament for spirochetosis. 

Anatomic Considerations on the Structure of the 
Paranasal Tumours of Goundou (Botreau-Roussel 
and L. Cornil).—Contrary to the affirmation of a 
certain number of authors, paranasal formations of 
goundou are not tumours in the anatomopathological 
sense of the word, but are osteogenic inflammatory 
hyperplasias, as previously shown by Durante. 
These hyperostoses present general characters, 
trabecular and medullary modifications, comparable 
to those of syphilitic osteitis. The histological 
characters of the lesions prove goundou to be of 
frambeesial origin. 

Trachoma at Tangiers (P. Remlinger and L. 
Bernard).—Trachoma does not exist at Tangiers, 
either in endemic or epidemic form. The cases 
found are imported. The disease is rarer at Tangiers 
than in equally important towns of Algeria and 
Tunis, and other ports of the Mediterranean. It 
is more commonly seen in adults than in children. 
It is only slightly contagious, and does not con- 
stitute a danger for the town itself or for the 
countries with which it trades. Under present con- 
ditions, simple measures of surveillance are neces- 
sary rather than an aggressive prophylaxis. 

On the Parasitology of Arequipa (Peru) and the 
Neighbouring Places (E. Escomel). This paper gives 
the results of the author's fifteen years’ investiga- 
tion. Arequipa is one of the healthiest towns of 
South America, and the least rich in parasites patho- 
genic for man and animals. The maladies met with 
are generally of foreign origin. e 
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On the Abusive Use of Quinine in the Treatment 
of Pyrexia (H. Lhuerre).—The author points out the 
too common mistake of giving large doses of quinine 
in cases of pyrexia and malaria, which often cause 
serious trouble. The condition of the patient should 
first be taken into consideration, also the patho- 
logical differences of each patient; and the words of 
Pasteur on his death-bed, relating to this subject, 
should be borne in mind, ‘‘ Ce n'est pas le microbe, 
c'est le malade qui fait la maladie.’’ Three instances 
are given where the prolonged illness of the patient 
was due to too large doses of quinine. 

Note in the Intestinal Affections in the French 
Sudan (Cercle de Mopti) (R. Lefevre).—Intestinal 
diseases, contrary to general belief, are very widely 
spread in the Sudan; dysentery, especially is fre- 
quently found in the Valley of the Nile and the 
region of Mopti. In the white race fifteen cases 
have been observed in one year; all of ameebic 
type. This is accounted for by the consumption of 
raw vegetables and polluted water from the Nile. 
In the examination of 127 stools, Entameba dysen- 
terix was found sixty-nine times, Lamblia intes- 
tinalis once, Schistosoma haematobium once, Anky- 
lostoma duodenalis once and Balantidium coli 
once. The sixty-nine cases of amebiasis do not 
signify the number affected, as the natives only 
come for consultation when in the acute stage of 
the disease. 

Characters of Spirocheta bronchialis Castellani 
(Froilano de Mello).—This paper is based on a study 
of the spirochetes of six cases of broncho-spiro- 
chetosis observed in Nova Goa.  Broncho-spiro- 
chetosis is generally discovered by chance in the 
laboratory, sputums being nearly always sent for 
the discovery of the Koch bacillus or other agents. 
The spirochetes have been studied on fresh sputum 
and are described in detail. "These studies show 
that 5. bronchialis is a separate species, dis- 
tinct from the spirochetes of the alveolo-denta! 
arch. 

Concerning the Efficacy of Preventive Quinine in 
the Prophylaxis of Malaria (J. Legendre).—Quinine 
as a preventive of malaria has been used for over 
fifty years, since the discovery by Maillot of the 
specific róle of quinine in the treatment of the dis- 
ease, Preventive quinine at one time rarely ex- 
ceeded doses of 0:25 gr., but nowadays as much 
as 0°40 and 0:50 gr. per dose is taken. The author 
is convinced that quinine as a preventive of malaria 
is not efficacious, and that given in large doses may 
often do more harm than good. 

Intestinal Coccidiosis of Vipera berus due to 
Cyclospora babauli nov. sp. (Mme. Phisalix).—Three 
vipers, Vipera berus Lin., captured in the province 
of the Yonne, were found to harbour numerous 
coccidia im the intestine, showing the two forms of 
multiplication which are described in this paper. 
The coccidia of Vipera berus is very similar to the 
one found in Vipera aspic and named Cyclospora 
vipera. In this ease the coccidia is named C. 
babauli, after M. Guy Babault, who captured the 
vipers. 
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THREE CASES OF CASTELLANI’S ENDEMIC 
FUNICULITIS IN KENYA COLONY. 


By N. P. JezwsgrLr, F.R.C.S I, M.D. 
European Hospital, Mombasa. 


ENpEMIC funiculitis was first described as a 
separate disease by Castellani in Ceylon some 
years ago. According to him the condition was 
snown, though very imperfectly, to the local prac- 
titioners for many years, and considered to be of 
venereal origin or of malarial origin, Cases have 
been recently recorded from Southern India and 
Egypt. So far as I know, the present three cases 
are the first to be recorded from Eastern Africa. 
l am of opinion that this disease is endemic to this 
part of Africa. 

That the disease is one sui generis there can be 
1 doubt in the mind of anyone operating on one 
uf these suppurative cases. The appearance of the 
spermatic cord is quite characteristic, and, on cut- 
"ng into it, the pus wells out of the veins in a 
way that, once seen, is never forgotten, 

The etiology of the disease is, at present, un- 
certain, but in one of my cases (the Mombasa one) 
l found the diplo-streptococcus mentioned by Castel- 
lani. In none of my cases was bilharzia known to 
exist, nor was there any sign of micro-filaria, It 
would seem from the sudden acute severity of the 
disease, that a streptococcal origin was most likely, 
cut I am informed by Dr. Nair, of Mombasa, that 
te had a case corresponding to the description of en- 
demic funiculitis in which he was able to obtain 
miero-filaria in the blood, and he further stated that 
he had seen several similar cases, but had been 
"able to obtain filaria in the blood, although he 
regarded the cases as filariasis. These cases must 
have been of the mild variety mentioned by 
Castellani, as none of them were treated surgically 
‘nd all recovered under medical treatment. 

It would seem that there are two definite varieties 
ot the disease. One, a mild type in which the 
causative organism is the micro-filaria and which 
i: capable of cure without surgical aid. Two, a 
**ere type, with septicemia and destruction of 
the cord, the cause of which appears to be a diplo- 
streptococcus. It may be that these two types 
represent two separate diseases, i.e., the mild type 
‘zing a manifestation of filariasis, and the severe 
frm of endemic funiculitis proper. 

It will be seen that the three cases recorded fall at 
ree into two groups. one, the Kisumu case-—2uild 
in comparison to the other two, treated medically 
«nd going on to recovery without suppuration. This 
was probably a filariasis case. The other two are 
of the severe type, probably both diplo-streptococcal, 
beth suppurative and requiring immediate operation. 

As regards the diagnosis in the severe form, the 
condition is not at all unlike a strangulated inguinal 
hernia—the sudden onset, with tense swelling in 
groin coming on quickly, with no impulse on cough- 





ing, and marked shock, and, as in one of my cases, 
a history of inguinal hernia on that side, suggest 
strongly the latter condition, more especially as 
the history to be obtained from natives is generally 
very unreliable. 

Case 1.—At Kisumu, in 1918.—My own personal 
boy, a Kikuyu native, aged about thirty years, was 
suddenly taken ill with rigor, vomiting and great 
pain along the right spermatic cord. The cord 
rapidly enlarged to about one inch in diameter and 
the temperature rose to 103° F., the pulse was fast 
and of low tension, 

There was a history of gonorrhea several years 
ago, but no recent history of infection. There was 
no history of injury, and no signs of filariasis. 

I was puzzled by the case and could not classify 
it at all, On looking up a text-book on tropical 
medicine I found a reference to endemic funiculitis, 
and, on comparing the description with the case in 
point, I was satisfied that I was dealing with a 
case of that disease. 

I treated this case with boracic foments two- 
hourly and, later on, local applications of iodine. 
Internally, urotropine and acid. sel phosp. gr. 10 
of each, four times daily, and saline purges each 
morning. The condition gradually subsided in about 
ten days and left no after-effects. 

Case 2.—4t Kismayu in 1922.—The patient was 
an ellerly man, who was under treatment in hos- 
pital by Dr. Davison for ankylostomiasis and was 
very debilitated. He had suddenly developed a 
swelling, either the previous night or the early 
morning, over the left inguinal canal and into the 
scrotum. The swelling was tense and very pain- 
ful, with no impulse on coughing. The overlying 
skin was normal. The temperature was normal, 
but the pulse was fast and thready. There was a 
history of inguinal hernia on that side. I made 
the provisional diagnosis of strangulated hernia and 
suggested immediate operation, which was agreed 
to. On making the usual incision over the inguinal 
canal, pus came into the wound on division ot 
the subeutaneous tissue, Mixed with the pus was 
materia] that looked like, and smelt like, semen. 
On gently feeling in the wound I found the cord 
greatly enlarged and gangrenous, and the examining 
finger passed readily through the disintegrated tissue 
down to and into the epididymis and testis. The 
wound was enlarged and freely opened up and the 
dead tissue gently cleared away and free drainage 
established, but the patient died the same day. 

Case 3.—At Mombasa, 1923.—This case was 
seen in consultation with Dr. Massey at the Native 
Civil Hospital. The patient was a young man of 
thirty years, with a swelling from the testis into 
the inguinal canal. His temperature was 1009 F., 
the skin over the swelling was freely movable, the 
testis was at the bottom of the swelling and was 
normal, there was a little fluid in the tunica vagin- 
alis, his bowels had worked the previous day. We 
could not obtain any history of hernia. 

History.—The history obtained from the boy 
was as follows: Three or four davs before coming 
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in he had had a sudden attack of fever and vomit- 
ing, there was pain and swelling along the spermatic 
cord on the left side. The pain was very severe. 
There was no history of venereal disease, but he 
suffered from constipation, although, as already 
noted, the bowels had worked the previous day. 
The swelling was tense and dull on percussion, 
The condition resembled a strangulated omental 
hernia into a patent vaginal process. As we were 
not certain of the diagnosis and there was a pos- 
sibility of the condition being a strangulated hernia, 
it was considered wise to operate at once, and this 
was done. On cutting through the skin and sub- 
cutaneous tissue, one came at once on the greatly 
inflamed spermatic cord, which was about one and 
a half inches in diameter. An opening was made 
into the cord from the inguinal ring to the 
epididymis, and about one inch deep. On cut- 
ting into the cord pus welled out from the cut 
veins and connective tissue. The whole wound 
was cleaned out with dioxide and left open. A 
boric fomentation was used as dressing, and this 
dressing was repeated two hourly during the next 
few days, at each dressing the wound was irrigated 
with dioxide, Recovery was uneventful. 
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LIGHTNING STROKE AND ELECTRIC 
STORMS IN THE TROPICS. 
By H. A. Spencer, M.R.C.8., L.R.C.P. Lond. 


DURING a long residence in the Transvaal, South 
Africa, with its continental climate some hundreds of 
miles from the seaboard, it has been my experience to 
witness, and far too often to be involved in, the often 
terrific displays of electric storm which occur every 
summer with unfailing regularity. The man whose 
duties constantly take him far away over the bare 
veld at this time of the year, where there are few 
trees to act as possible lightning conductors, himself 
runs great risk of acting in this manner during storms 
which come up so quickly, appearing in a previously 
cloudless sky with scant warning, as he travels about, 
for he cannot avoid exposure to their fury. It is just 
this risk which is apt to make him ponder, as he 
travels, upon the source, vagaries and general conduct 
of atmospheric electricity, to turn over in his mind 
the possible means of avoiding being struck and the 
various methods of resuscitating those who have been 
so unfortunate. 


ATMOSPHERIC ELECTRICITY 


is, as we all know, resident in the upper altitudes of 
the atmosphere even in the clearest and brightest of 
Skies; when humidity is driven higher and higher by 
the up-rushing heat from the baked earth, and reaches 
the heights of condensing cold it becomes visible cloud, 
which, driven still higher, becomes electrified. Now 
the condensing action of electricity upon water vapour 
is well illustrated by approaching an electric current 
to a playing fountain of water, issuing so finely divided 


that it can only be seen but falls noiselessly into the 
basin like soft rain falling without splash; each time 
the current is approached, however, the spray is at 
once seen to become denser, more coarse, and falls 
into the basin with a loud splash, whilst each time it 
is removed the spray returns to its vaporous form. 
What happens is that the molecules of water when 
they collide in the air rebound from each other, but 
in the presence of electricity they at once coalesce 
whenever they touch, forming larger and larger drops, 
which are of course far heavier than mist. In this 
manner the electrified cloud in the upper atmosphere 
becomes heavier and heavier and rapidly falls to earth 
with its contained electricity. I think this electrical 
action upon water vapour fully explains the sudden 
appearance of these electric storms in the heat of 
summer; at one moment the atmosphere with its in- 
visible water vapour is clear and bright, at the next, 
almost, a lowering cloud is seen rapidly descending 
earthwards filled with potential " lightning." 

Applying what happens to one cloud to enormous 
quantities of water vapour over a particularly hot 
spot of the ground, it is easy to see what further 
happens: that clouds, above others, becoming over- 
charged are constantly forced to off-load into con- 
tiguous clouds within their reach, this going on from 
above keeping up the supply of lightning from the 
higher altitudes to earth. An overcharged and very 
heavy cloud which has dropped away from contact 
above is a source of terrible danger to life and 
property under certain conditions, when it discharges 
its whole content of electricity at one contact with 
enormous force in one impulsive rush! Terrible in- 
juries are then produced upon men and animals; 
lightning conductors are practically useless against it! 


CONDUCTION OF LIGHTNING BY OBJECTS AND 
HUMAN BEINGS. 


Falling rain is the commonest conductor of the 
lightning from cloud to earth, and the most anxious 
time on the veld is that preceding the fall of rain, 
when heavy thunder-clouds are lowering and lowering 
overhead and a flash may come at any moment; for 
the lower surface of the cloud is surcharged with 
positive electricity, as it passes over the earth's sur- 
face, held there by the attraction of the negative 
electricity following beneath it on the ground, flowing 
across the veld, up hill and down dale, up trees it 
meets in its path or any object travelling along—ever 
trying to rise high enough to make connection with 
that ever-falling-lower above, and to thus complete 
the circuit. Whenever the jump becomes short 
enough between the two for this to occur, the cloud 
sparks to the earth—a flash of lightning falls—and 
whatever assists the contact of the electricity above 
with that below will receive the full force of the 
discharge and conduct it to earth. Under these cir- 
cumstances the flash is short, the streak of lightning 
no more than an instant’s blinding light, and human 
beings or animals which may have assisted to com- 
plete the circuit are instantly electrocuted! When 
rain does fall, however, the flash may be very long 
indeed, often appearing to be from dome to zenith, for 
there is no dependence under these circumstances 


April 1, 1925] 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


139 








upon such conductors, the falling rain conducts from 
above and from below, from cloud to ground and vice 
versa, and though casualties do occur during rainfall 
they are more in the nature of accidents. 

It is during "dry storms" that most of the 
casualties from lightning stroke occur upon the road, 
earts and horses and travelling ox-wagons being 
fairly frequently struck, killing some, stunning others 
of the occupants as well as the horses, or running 
along the trek-chain of the wagon, killing or stunning 
the oxen on each side of it. In other cases, when 
rain has left the cloud but not yet reached the earth, 
lightning appears to outrun its conductor when near 
the earth and will then strike along the current of 
heated air left behind by the sweating horses or oxen, 
finding this warm current a better conductor to earth 
than the surrounding air. 

Only one instance of a travelling motor-car being 
struck by lightning has come to my notice, though 
they leave a long and more highly-heated current of 
air behind them as they travel I think it possible 
that they more often conduct lightning to earth than 
their occupants are aware of, as, being of iron or 
steel, the body of the car may, especially if wet, 
distribute the electric fluid to earth upon its external 
surface unnoticed by those travelling in it. In the 
instance which came to my notice, a car was travelling 
in a rather crowded street during a thunder-storm, 
when a flash of lightning fell in the vicinity and 
appeared to splash off a neighbouring house veranda 
on to the ear just above the wind-screen ; the driver 
holding the wheel was aware of no sort of shock, but 
upon stopping the car at once and making an 
examination evidence was found in a fresh streak 
over the varnish, running down the wind-sereen, 
front and bonnet of the car to the wheel on that side. 
In view of the large numbers of motor-cars now on 
the roads and the extreme rarity of any reported 
instanee of a car being struck, it is probable, I 
consider, that motor-cars are far safer to travel in, 
during a thunder-storm, than any other vehicle. 
In the same manner is the lightning distributed over 
the corrugated iron roofs of our houses and conducted 
to earth by the water-pipes connecting with the 
guttering. "Though I have seen house roofs struck, 
and examined several others which had recently been 
struck, I am not acquainted with any instance where 
more than trivial damage was done, and probably 
for this reason. 

It is wiser when walking over the veld—perhaps 
with a gun—or travelling in a cart and overtaken 
by a thunder-cloud which refuses to precipitate its 
contained rain, to lie flat upon the ground so as not 
to offer conduction of earth electricity to the cloud; 
but such is the indifference bred of familiarity with 
these storms, and by perhaps long immunity, that 
few travellers will take this trouble, rather risking 
the possibility of being struck and getting along. 
Flammarion, in his book upon lightning, mentions just 
such an instance. A number of peasants were hoeing 
in a large field when they observed thunder-clouds 
arriving overhead, and as rain did not begin to fall all 
hurriedly left the field, except one old man who was 
lame ; knowing that it would take him some time to 





reach safety, he dropped to his knees where he stood, 
and knelt in prayer while the storm passed over him, 
and in this position was struck by a flash of lightning. 
When the storm had passed the labourers returned 
to find the old man still kneeling in the same position, 
but upon one of them laying a hand upon his shoulder 
he fell forward, and was found to be dead. 

When a man is struck the lightning is readily 
conducted to earth by his clothes if they are 
thoroughly soaked and streaming with water, but if 
he is sheltering beneath a tree, for instance, and his 
clothes not really wet, the moisture on the surface of 
his skin and the fluid blood in the capillaries of the 
skin offer the next best ready conduction to earth; 
in the latter case streaks and arborescent patches in 
the track of the electric fluid to the ground, caused 
by charring of the epidermis and slight scorching of 
the cutis vera beneath, are very characteristic of 
lightning stroke; the clothes, socks and boots are 
invariably burst off from his body, and have the 
appearance of having had a very blunt knife inserted 
and its edge dragged through from within out with 
considerable force. The streaks are red at first, upon 
& white skin, but soon become brown, the parts 
feeling stiff and sore for some days but healing 
without scarring before long. The arborescence is 
of course much more readily appreciated upon a 
white than upon a black skin. 

A native convict was discharged from jail one 
morning early, and dressed in a coat and trousers, 
carrying a stick and a rolled blanket, blithely started 
for his kraal about two days away. Next morning 
his body was found beside a path about eight miles 
from the town, it was thought with appearances of 
a struggle about him. Totally unaware of the cause 
of death, and forgetful of a smart thunder-storm which 
had passed over the town the previous afternoon, I 
visited the body, to find the coat ripped from his 
back and trousers from his legs in characteristic 
manner, whilst a mere glance at the surface of his 
skin revealed the arborescent burns down one side 
of the face and at intervals down his trunk and 
limbs. He had been struck by lightning the after- 
noon before. 

But rarely there are other and far more severe 
injuries produced by the terrific discharges emanating 
from overcharged clouds; thus the dome of the skull 
is sometimes driven in and a gaping aperture with 
great disorganization of the brain produced, as with a 
blow of tremendous and concentrated force; other 
parts of the body have been described similarly broken 
up and destroyed where struck by this form of 
lightning. 

A man ploughing in heavy rain was struck on the 
back of the head by lightning whilst thus engaged 
and, though rendered insensible for many hours and 
permanently deafened in one ear, recovered otherwise 
completely because his clothing was soaked and 
streaming with wet at the time and conducted the 
electric fluid quickly over its surface to the ground. 
He fell insensible when struck, the horse with the 
plough wandering back to the homestead alone; 
carried to the house, after some six hours he was 
given gr. v. of calomel—shaken dry between his teeth 
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and washed down with a few spoonfuls of water—the 
bowels acting vigorously an hour or so later, and in a 
few minutes he opened his eyes and looked around. 
It was some time before he spoke, but when seen 
some hours later still he was able to talk coherently. 
The back of the hat he wore showed an irregular 
break, the edges of which were slightly burned, and 
from the back of the head in this situation a streak of 
superficial burn was seen to run down the back of his 
neck, but from here the electric fluid mostly ran down 
outside his clothes, conducted by the water streaming 
down them at thetime; they were not burst or broken, 
as usually seen when lightning travels beneath them 
upon the sweating surface of the body, but wherever 
metals were worn or carried in the pockets the electric 
fluid appeared to have struck in through the clothes 
and produced superficial burns immediately beneath 
them, e.g., beneath each metal stud and button worn, 
the buckle of his belt and of each brace, the catch of 
his sock-suspenders, a knife in one pocket and a key 
in another. He was somewhat somnolent and stupid 
for some twenty-four hours more but appeared to 
recover, with the exception of the hearing referred 
to and which remained the same many years later, 
though his brother declared that he was never quite 
the same as before the stroke. 


REMEDIAL MEASURES. 


No more than has already been said can be recom- 
mended as a preventive measure for the guidance of 
those anxious and willing to avoid the risk of light- 
ning stroke, but it should never be forgotten that in 
most cases it is possible to resuscitate an insensible 
person who has been struck, by ordinary artificial 
respiration and brisk rubbing of the body and limbs 
to set the circulation going again; for the heart, like 
other muscles, is instantly contracted very firmly by 
the electrification, and may so remain for a consider- 
able time until forcibly distended by the blood again 
being pumped into it from the lungs and body. A 
condition of stasis of the circulation exists at this 
time, and during the period of insensibility there is 
much suffusion of the face, pointing to feebleness of 
the circulation from an exhaustion which is probably 
both nervous and muscular. Many times those struck 
and apparently quite dead have been thus revived, and 
excellent work achieved by volunteers in numerous 
relays. It is recognized treatment also to give a few 
grains of calomel during the insensibility stage; it 
acts satisfactorily, probably by stimulating rather 
violent peristalsis, and in some such way assisting 
in the recovery of the circulation in the abdomen, 
for the suffusion of the face diminishes soon after 
the calomel has acted well. 


THE EXTRAORDINARY EFFULGENCE OF 
LIGHTNING. 


Travelling home one night, in a cart with mules, it 
became pitch dark from an impending thunder-storm ; 
some eight miles had still to be travelled, and anxiety 
was felt as to whether the distance would be covered 
before the storm fell; suddenly the road was lit up by 
a distant but exceptionally vivid flash of lightning, 
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which so illuminated the country-side that the mules 
stopped dead as though blinded, and it was some 
minutes before I was able to proceed. That flash 
had come to earth over thirty miles away and was 
the first flash seen before the storm broke. Where 
it fell seven men were crowded into a bell-tent, to 
the pole of which, high up, was lashed a bicycle ; the 
tent was struck at its point, bursting a large hole in 
it and running down its pole to the ground, the electric 
fluid creating terrible havoc ; some of it splashed off 
the bicycle into the faces of the men, immediately and 
totally blinding some of them by burning their cornez, 
killing three instantly and burning them all severely 
about the body; mercifully most of them were dead 
when found next day, but one man survived who is 
totally blind and has remained so now for a number 
of years. 

During the Boer War, and whilst resting in a tent 
one afternoon, the"nearness of an impending thunder- 
storm was advertised by the thump of a few great drops 
of,rain:upon the canvas; hastily kneeling up to the 
canvas I was about to let down the lower fringe of 
curtain when: a very vivid flash of lightning came to 
earth about 200 yards away and exactly opposite 
me as I knelt; in the second or less during which 
the incandescence of the_ flash lasted the side of the 
tent was perfectly transparent, as though swept from 
before me, and I saw through it the flash fall amongst 
a group of soldiers, throwing them apart like chaff ! 
Upon hurrying straight to the spot, three of the 
soldiers lay insensible, whilst one, who had been 
standing, leaning upon a rifle with fixed bayonet, and 
who was seen to be struck, was killed. Artificial 
respiration resorted to at once resuscitated the three 
after a considerable time and many relays of men; 
they all ultimately recovered completely, but no less 
than nine other soldiers were more or less splashed 
and burnt by the electric fluid. There was evidence 
that the rifle held by the man killed was struck first, 
and that the lightning travelled from it along his arms 
and entered his chest, for his injuries in this region 
were very severe. 

The extraordinary effulgence of lightning, its 
extreme brilliance whilst it lasts, is seldom so 
astonishingly brought home to one as in this 
instance ; it is produced by the instant incandescence 
of the air through which the electric fluid speeds at 
such terrific momentum and, owing to particles of 
dust in the air, is always most vivid when it falls, 
before the rain descends, through comparatively dry 
air. 

ee 


Mycetoma. Report of four Cases (E. D. Love- 
joy and R. W. Hammack, Arch. of Dermat. and 
Syph., January, 1925).—Mycetoma is more common 
in the south-west of the United States than in other 
parts. It occurs most often in Mexicans, probably 
because of habits and occupation. There is com- 
paratively little variation in the clinical and patho- 
logical picture, in spite of the fact that the causative 
fungi vary greatly, These four cases bring the 
number of mycetoma cases reported in the United 
States up to nineteen. 
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A WHITE AUSTRALIA: IS IT A POSSIBILITY ? 
By SYDNEY J. SKERTCHLEY, J.P. 
(Continued from page 114.) 

CHAPTER IX. 


Australia. 


. (167) We must now apply the results of our 
investigation to the land of our adoption, Australia. 





We have reviewed the story of the human race from 
prehistorie times to the present day, looking upon it 
from an anthropological and not & political point of 
view, and have been driven to a remarkable conclusion. 
It has been shown that there is no evidence that 
either the Fair Whites (who alone concern us) or the 
Dark Whites, have ever succeeded in permanently 
establishing themselves on any foreign soil, with the 
doubtful exception of Canada. It is puerile to prattle 
&bout there not having been time enough to 
adequately test the question— we have been testing 
it from those dim ages when the elephant trumpeted 
in the glades that overlooked old Father Thames, in 
whose waters the hippopotamus wallowed, and where 
our forebears attacked the monsters with stone axes. 
We have seen the power of Imperial Rome 'suceumb 
to the Fair White till all Europe owned his sway, 
and we have found in each and every case the 
autochthonous race—the man of the soil—come to 
his own again. This cry of " Give Australia time 
enough”’ is but the cuckoo-babble of ignorance. He 
who will not learn from experience can learn from 
nothing. 

(168) In North America we have the finest object 
lesson of the age, and it is some four centuries old. 
In that great land, the land of splendid distances and 
splendid achievements, we see that the Fair White 
has not held his own, and that the future of the 
United States is by no means a certainty along 
the Anglo-Saxon lines that have led to greatness. 
The old Puritan and Dutch blood which gave the 
initial stamina is dead or decaying, and is being fast 
replaced by the less virile blood of the Dark White 
and the Slav, who, themselves, if we may judge by 
their history in the south, will in turn become 
enfeebled. I had been driven to this conclusion 
independently, and was surprised to find how keenly 
alive some of the best Americans were to the 
unpleasant fact. I had seen moribund Spain in the 
Far West and the Far East—the problem was not 
merely academic with me, though my studies had 
led me into academic grooves. My professional work 
had lain for years along anthropological lines, and in 
addition a longish line has been spent wandering 
to and fro upon the earth- like another great 
personage. The result was painful, but that I could 
not help. Had I been able to come to any other 
conclusion I would have gladly done so; but facts 
were too many for my patriotie belief in my race. 
The case of the United States determined me to 
review in detail the whole of the evidence, with the 
results now being set forth. The climax was, of 
necessity, the application of my studies to Australia. 

(169) Through the kindness of Mr. Thornhill 
Weedon, the Queensland Government Statistician, 
I was enabled to work out the details of that State, 
and I bad completed this—my last article—when 
the "Official Year Book of the Commonwealth of 
Australia" for 1901-8 appeared. I found Mr. G. H. 
Knibbs, the Commonwealth Statistician, had dealt 
with the question of the population of Australia in & 
masterly manner, and curiously had taken the United 
States for comparison of the natural increase. This 
welcome and independent addition to my subject 
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necessitated the re-writing of my article, and hence 
the delay in publication. It is no pleasant task to 
cry “ Woe, woe to the city,” or even “ Wolf," and 
I suppose Priam and Hecuba snubbed Cassandra as a 
vapouring schoolgirl—yet Troy fell. I don't wish to 
be a trousered Cassandra, but I needs must show 
that “ Australia for the Australians” is rather an 
aspiration than a probability. 

(170) I will deal with Australia under three 
aspects. First, the natural rate of increase; second, 
Tropical Australia; and third, Urban Australia, that 
is, the effect of centralization. 


CHAPTER X. 


Components of Australian Population. 


(171) The census of 1901 gave the population of 
Australia, with Tasmania, as 3,773,801, of which 
2,908,801 were of Australian birth. The percentage 
of population according to birthplace for the Common- 
wealth was :— 





Per cent. 

Australia ies 77°23 
New Zealand ... 0:68 
United Kingdom be as 18 03 
Rast of Europe den st 1:98 
Asia ... 58 ss 1:25 
Africa 0:08 
America 0:33 
Polynesia : p eis 0:28 
At Sea v Xi dw 0:14 

Total 100:00 


We have therefore in the Commonwealth, a 
typically Australian population, the British-born 
numbering 679,159, as against 2,908,303 '' Australian 
natives," as they proudly and justly dub themselves. 
But we have more than this: the population is 
essentially Fair White, and so eminently adapted 
for our investigation. As Mr. Knibbs puts it, “ For 
the Commonwealth as a whole 98 per cent. of the 
population were from Australian or European birth- 
places." (All quotations in this article, unless other- 
wise specified, are from Mr. Knibbs' “Official Year 
Book.") The Dark White population is so insignificant 
as to be negligible, amounting only to 0'008 per cent. 
Australia is, therefore, an even better test case than 
the United States in the investigation of the problem 
as to whether the Fair White race can permanently 
occupy a region foreign to that of their origin. 

(172) The increase of the population of the 
Commonwealth since records have been kept is as 
follows :— 


1788 T ane vas 857 
1800 «fis “3 7,707 
1810 15,063 
1820 52,505 
1830 70,039 
1840 190,408 
1850 405,356 
1860 1,145,585 
1870 1,647,756 
1880 2,231,531 
1890 3,151,355 
1900 3 765 339 
1907 4,197,037 





Bunotations. 





The Treatment of Psoriasis by Intravenous Injec- 
tions of Salicylate of Soda (J. Ferguson Smith, 
Brit. Jour. of Dermat. and Syph., January, 1925).— 
Intravenous injections of sodium salicylate caused 
the disappearance of the eruption in sixteen per 
cent. of fifty-seven cases of psoriasis, its almost 
complete disappearance in eighteen per cent., and 
its distinct amelioration in fourteen per cent. Fifty- 
two per cent. were either unimproved or worse. Pro- 
vided the dose did not exceed 3:0 gm. no unpleasant 
effects were noted. Exfoliative dermatitis ensued in 
six per cent. of the cases. Its connection with the 
treatment is uncertain, Several difficult cases, in- 
cluding one which had resisted a great variety of 
measures, were cleared by this means. While un- 
suited by the high percentage of failures and the 
necessity for frequent attendance for routine use, 
the method seems worth a trial in selected difficult 
cases. No evidence has yet been obtained as to 
its power of preventing relapse. It is advisable to 
combine the injections with local treatment, which 
was omitted in this series solely in order to evaluate 
the injection method. 





Granuloma Inguinale: Including a Series of Cases 
illustrating some Points in Prognosis and Treatment 
(A. R. Fraser, Brit. Jour. of Dermat. and Syph.).— 
Eighteen cases of granuloma inguinale are sum- 
marized. Of these tartar emetic was employed 
in sixteen, Six cases healed completely. In 
ten cases there was no benefit from the in- 
travenous use of the drug. In one ease tartar 
emetic was not employed, and in another the 
condition healed after the administration of sulfar- 
senol. In no ease was the rapid healing following 
intravenous tartar emetie, reported by some workers, 
observed. The prognosis in this condition is always 
grave as regards prospects of healing. There is no 
danger to life, and little impairment to general 
health. Intercurrent disease frequently makes head- 
way on account of lowered resistance on the part 
of the patient. If the lesion is confined to the 
penis there is always a serious risk of the whole 
organ being completely destroyed. When this un- 
fortunate state is reached the disease invariably 
becomes quiescent, and, although further spread 
does not occur, complete healing never takes place. 
The statement that the disease tends to spontaneous 
healing is without foundation. Treatment is most 
unsatisfactory. 





Amebiasis Cutis, With a Survey of the Medical 
Literature to Date (L. F. Heimburger, China, 
Arch. of Dermat. and Syph., January, 1925).— 
Amebic infection of the skin is extremely rare; 
few cases have been recorded in the literature. An 
interesting case is described by the author, in a 
Chinese farmer, aged 39. Patient first complained 
of a large ulcerated area in the right loin, pain- 
ful; discharged large quantity of brownish-colcured 
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pus with a putrid odour. An interesting factor in 
this ease is the rupture of the abscess cxternally 
through the abdominal wall. The growth of the 
ulceration was comparatively slow. The marvellous 
rapidity with which the emetin acted when given 
in sufficient dosage, is worthy of note, even in 
tissues in which the blood supply is greatly inter- 
fered with by the embolic action of the smeba. 
With drastic treatment with ordinary antiseptics 
(forty-nine per cent. liquor formaldehydi) the via- 
bility of the amcebe was not noticeably affected. 
Emetin treatment by hypodermic injection in suffi- 
cient quantities is a specific for this disease. 


Leprosy in New York City (J. A. Fordyce and 
Fred Wise, Arch. of Dermat. and Syph., January, 
1925).—Cases of leprosy in New York are not few; 
being a seaport town, many persons with leprosy 
gain access to the country and the disease is not 
always detected by the port authorities on account 
of its long incubation period. In the majority of 
cases the incubation period is a matter of years. 
The disease is evitentir a contagious one. A table 
is given showing some data on forty-seven patients 
with leprosy. There are thirty-seven males and ten 
females. Youngest, a girl of seven; oldest, a woman 
aged fifty-five. There were twenty-nine white per- 
sons, eleven mulattoes, six Chinese, and one negro. 
Only three gave their birth-place as the United 
States, the rest were from different parts of the 
world. Fourteen patients had maculo-anesthetic 
leprosy; eleven the nodular type, and twenty-two 
the mixed type. The photographs which accom- 
pany the article illustrate the early or more active 
phases of the disease. 





A Study of the 1923 Epidemic of Anterior 
Poliomyelitis in Kansas. Preliminary Report (R. 
L. Diveley, Jour. Amer. Med. Assoc., January 
10, 1925).—From the study of this epidemic of 
anterior poliomyelitis, the cases over a period of one 
year having been followed, the following conclusions 
seem justifiable. If an early diagnosis is made, 
and proper treatment instituted during the febrile 
stage, the resulting cord involvement is not only 
lessened, but in a great percentage of cases pre- 
vented. If proper treatment is carried out during 
the second or convalescent stage, from seventy-five 
to eighty-five per cent. of the cases will show marked 
improvement or complete recovery, against forty 
to forty-five per cent. of partial recovery if proper 
treatment is not carried out. If proper treatment 
is earried out during the first and second stages, 
fully ninety per cent. of the deformed limbs and 
backs can be prevented. Many cases recover spon- 
taneously without treatment, while others still 
show signs of paralysis after one year of careful 
supervision. 





Some Morphological Features of Plasmodium 
falciparum (J. W. W. Stephens, Annals of Trop. 
Med. and Parasitology, April 30, 1924).—Micro- 





scopical examination of stained films, from a 
case admitted to hospital in West Africa, showed 
numerous P. falciparum parasites and a very 
scanty crescent infection, The red cell infection 
rate was approximately one per cent., and the 
relative numbers of single and multiple infections 
were: single, sixty-nine per cent.; multiple, thirty- 
one per cent. A more prolonged examination of 
these films revealed many peculiar forms, some of 
which are figured diagramatically in this paper. 
These forms were somewhat uncommon, but could 
always be found by systematic search through the 
films with a mechanical stage. They are arranged 
in four groups: (a) those in which there is a 
cytoplasmic connection between two adjacent para- 
sites; (b) those in which there is a nuclear connec- 
tion between two adjacent parasites; (c) symmetrical 
parasites; (d) miscellaneous forms. 





The Crescent and the Red Cell (J. W. W. 
Stephens and R. M. Gordon, Annals of Trop. Med. 
and Parasitology, August 2, 1924).—The observa- 
tions described were made on a series of thin blood 
films from a case of malaria in the Federated Malay 
States. Attention is drawn to the variable relation- 
ship existing between the crescent and the red 
cell. Illustrations of the forms accompany the 
paper, and are divided into four groups, i.e.: (a) 
those in which the red cell stains uniformly, pre- 
senting a solid appearance; (b) those in which the 
red cell is partly decolorized ; (c) those in which the 
greater part of the red cell is decolorized and in 
which part of the circumference of the red cell 
takes the form of a loop, usually corrugated and 
generally subtending the concavity of the crescent; 
(d) miscellaneous forms. 





On ''Orchidoma " or ‘‘ Orchidoblastoma’’ of 
the Horse (Tetsuji Kimura, The Sei-I-Kwai Med. 
Jour., December, 1924).— The occurrence of tumours 
among the slaughter cattle in Japan is chiefly ob- 
served in horses, and melonoma and tumour of the 
testis are the most frequently met with. Tumours 
of the testis among horses are almost, all so-called 
“ orchidoma "' or ‘‘ orchidoblastoma,’’ being found 
mostly in stallions of fifteen or more years of age, 
and usually only one testicle is involved. From the 
results of the macroscopical and microscopical ex- 
aminations it can be seen that these tumours arise 
from the cell-proliferation in the seminiferous tubule, 
and belong to the epithelial new-growths (epitheli- 
oma). Metastasis in spermatic cord, inguinal and 
lumbar lymph-nodes is frequently to be seen, and 
always occurs through the lymph vessels. 





Tuberculosis Incidence and Climate in India : 
Rainfall and Wet Winds (Sir Leonard Rogers, Brit. 
Med. Jour., February 7, 1925).—The direction, 
steadiness, and strength of the rain-bearing winds 
appear to be the most important factors, in addition 
to high rainfall and absolute humidity, in influenc- 
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ing the prevalence of pulmonary tuberculosis in 
Indian jails. These observations are in accordance 
with the well-known observations of Dr. W. Gordon, 
of Exeter, on the relation between exposure to 
humid winds in Devonshire and the incidence of 
phthisis, and afford them strong support on a very 
large seale, since the monsoon-influenced Ganges 
and Upper Indus valleys extend over 1,400 miles. 
Their bearing on the choice of a residence for an 
actual or potential phthisical patient, and on the 
choice of sites for sanatoriums, is obvious. 





Cutaneous Gonococcal Infection (A. Neave Kings- 
bury, Brit. Med. Jour., February 7, 1925).—A 
medical man consulted Dr. Kingsbury on account 
of a curious dermatitis of the elbow. A slight 
abrasion was caused by a fall while playing foot- 
ball, and a week later the lesion became acutely 
inflamed and painful. On examination the abrasion 
was found to have become a shallow ulcer. Encir- 
cling the ulcer were a number of bulle. The axillary 
glands were large and tender. Serous fluid was 
obtained by the aspiration of one of the bulle, 
and films showed a few pus cells with intracellular 
Gram-negative diplocoeci morphologically resembling 
gonococci. A few Gram-positive cocci were also 
present. From cultures on blood agar Staphylo- 
coccus aureus and a Gram-negative diplococcus were 
obtained. Colonies of the latter on serum agar 
developed the scalloped edge characteristic of gono- 
coccal colonies after four days’ incubation. No his- 
tory of gonorrhea. Fermentation tests proved the 
organisms to be the gonococcus. Inquiries as to the 
probable source of infection elicited the fact that 
three days before the elbow became painful the 
patient had operated on a female for elephantiasis. 
At the time of operation there was vaginal dis- 
charge, but subsequent examination failed to detect 
any gonococci, 





The Relative Number of Male and Female 
Crescents (J. W. W. Stephens and R. M. Gordon, 
Annals of Trop. Med. and Parasitology, April 80, 
1924).—In this case, observed by the authors on 
nine separate days, female always outnumbered 
male erescents, the average ratio being three to 
one. 





On Orchitis of the Rabbit, Experimentally pro- 
duced by Inoculation with the Spirochete of Rat- 
Bite Fever (S. Takenaka, Acta Dermatologica, 
November, 1924).—This paper gives a brief report 
of the clinical and histological features of the orchitic 
change in the rabbit induced by the injection of 
the spirochete of rat-bite fever into this organ. 
whereby the specific inflammation takes place in 
cach instance without fail, running a much shorter 
but much more regular course than that of the ex- 
perimental syphilitie affection of the same animal. 
The spirochete originated from a human ease of rat. 
bit» fever, and was transmitted from mouse to mouse 











in succession through many generations—passage 
virus. The process affects the testicle tissue uni- 
formly. The course, being quite regular, can be 
divided into four stages: first week, incubation ; 
second week, the stage of active progression; third 
week (or a few days more; the process may be pro- 
longed into the fourth week), the stage of regression : 
fourth-fifth week, the cedematous swelling of the 
prepuce (and the perianal region) is a syndrome 
frequently observed. 


The Production and Significance of Cutaneous 
Allergy to Pneumococcus Protein (G. M. Mackenzie 
and S. T. Woo, Jour. of Exper. Med., January 1, 
1925).—Intracutaneous injection of guinea-pigs with 
an alkaline extract of pneumococcus produces in 
about two-thirds of the animals an allergy with a 
skin reaction similar to the allergic skin response 
of tuberculosis. Continuance of the intracutaneous 
injections after the appearance of allergy results in 
its disappearance. The skin ceases to react. Neither 
of the animals manifesting skin allergy, nor those 
which fail to develop it, show any significant altera. 
tion in susceptibility to pneumococcus infection 
by intraperitoneal inoculation. Similarly, animals 
desensitized by continuing the intracutaneous in- 
jections after the appearance of allergy show an 
unaltered susceptibility. 


The Significance of Anaphylaxis in Pneumococcus 
Immunity (G. M. Mackenzie, Jour. of Exper. Med., 
January 1, 1925).—Intraperitoneal injections of 
killed and living broth cultures of a virulent pneumo- 
coccus produce in guinea-pigs a high degree of active 
immunity and a serum with strong protective power. 
Despite the protective power of such serum, no 
agglutinins for the homologous organism and no 
precipitins for soluble derivatives were demonstrable. 
Guinea-pig immunity to pneumococcus infection pro- 
duced by the method described is not attended by 
cutaneous allergy to derivatives of the pneumococcus 
used for immunization. During the course of an 
artificially produced active immunity, anaphylaxis 
may at times be present, and at times absent, with- 
out any measurable effect upon the resistance of 
the animal to infection by intraperitoneal injection. 
In the particular instance studied, the experiments 
indicate that anaphylaxis to pneumococcus protein 
has no important effect upon the resistance of the 
animal to infection. It appears to be a concomitant 
without any significant róle in the immunity 
mechanism. 


Encephalitozoon Cuniculi as a Kidney Parasite jn 
the Rabbit (T. Smith and Laura Florence, Jour. 
of Exper, Med., January 1, 1925).—A spontaneous 
epidemic of nephritis among rabbits, associated with 
a protozoan parasite, has been observed in a certain 
breeding stock since 1918. It is regarded as a nest 
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infection. The parasite is tentatively classed among 
the microsporidia and the stages encountered are 
regarded as vegetative, which may, perhaps, pass 
through several generations in the same host. It 
is a parasite of the epithelial cell, provoking no 
immediate host reactions. These are supposed 
to follow injury, such as the destruction of the 
epithelium and denudation and plugging of the 
tubules. The localizations in the brain are also 
without cell reaction, except under special con- 
ditions, and the many cell foci present are at- 
tributed to coccidia and perhaps to bacteria and 
other intestinal parasites: The kidneys are looked 
upon as the normal habitat and the brain para- 
sites as aberrant and outside the normal cycle, 
unless it can be shown that the spores discharged 
into the circulation may again multiply in some 
«rgan like the kidneys in direct communication with 
the exterior. It is highly probable that many re- 
ported cases of nephritis among older rabbits used 
in experiments had their origin in an early invasion 
of the parasite described, 


Serological Relationships among and between the 
Streptococci and Pneumococci (C. H. Hitcheock).— 
Using the complement-fixation reaction with whole 
bacterial solutions as antigens, it has been possible 
to confirm the existence, within the non-hemolytic 
streptococcus family, of two great groups. One of 
these groups, that which may be designated as 
of the left side, is related in an orderly way to the 
hemolytic streptococci; the other, of the right side, 
is similarly related to the entire pneumococcus 
family. In addition, the hemolytic streptococcus 
family shows a reactive range which relates it, 
though less closely, to the non-hemolytic strepto- 
cocci of the right side, and to the pneumococci. 
The existence of these cross-relationships is not 
associated with the precipitable substance of either 
family, but may tentatively be presumed to be 
dependent upon the properties of the protein or 
lipoid-protein fraction of the bacterial cell. 


Malaria in Suriname (C. Bonne, Nederl. Tijdschr. 
r. Geneesk., August, 1924).—In Dutch Guiana all 
three species of malarial parasites are found and 
ten known species of anopheles. Subtertian malaria 
is the commonest form in the hills, and the chief 
insect host is 4. argyrotarsis. This parasite is not 
found on the coast, but A. tarsimaculatus may be 
seen. Fifty-four per cent. of the nigger children 
and twenty-four per cent. of adults are infected. 
Fifty-six per cent. of the black miners are infected. 
Malaria was much less prevalent in 1922 than 1921. 
Ten cases of blackwater fever have been recorded 
during these years. 


Factors concerned in the Polycythemia produced 
hy the Subcutaneous Injection of Epinephrine (C. 
W. Edmunds and E. E. Nelson, Jour. of Faper. 
Med., January 1, 1925).—The subcutaneous in- 





jection of epinephrine in doses of 1 mg. per kilo 
brings about a polycythemia, an increase in reticulo- 
cytes, and an increase in young forms of polymor- 
phonuclear leucocytes. The polycythemia is no 
doubt in part a concentration phenomenon, but the 
presence of these young cells in increasing numbers 
is believed to be evidence that there is at the same 
time a discharge of cells from the blood-forming 
organs, due to the effect of the drug upon them. 
A similar effect is obtained by continued stimulation 
of the peripheral ends of the cut sciatic nerves in 
the curarized animal. 


The Alleged Róle of Lactic Acid in Arthritis and 
Rheumatoid Conditions (F. A. Cajori and C. Y. 
Crouter and R. Pamberton, Arch. of Internal Med , 
October 15, 1924).—The lactic acid contents of the 
blood, urine and sweat of patients suffering from 
arthritis and rheumatic disabilities has been deter- 
mined, and the results have been compared with the 
respective lactic acid contents from non-arthritic 
persons. The lactic acid was determined also in the 
synovial fluid from a case of joint effusion. In 
no case have abnormal quantities of lactic acid 
been observed in the arthritic patients. These 
findings, therefore, lend no support to the idea 
that arthritis, at least of the types studied, is 
caused or characterized by abnormal production or 
disposal of lactic acid. Lactic acid has been found 
to be present in sweat in considerable quantities, 
making up about fifty per cent. of the organic 
acids of sweat, Its presence in this secretion may 
be referable to the chemical changes occurring in 
the sweat glands during their activity. The bene- 
fit accruing to arthritic patients from sweating 
measures cannot, in the light of these results, be 
ascribed to the elimination of lactic acid in the 
sweat. 





The Concentrating Capacity of the Kidney (T. 
Addis and M. G. Foster, Arch, Internal Medicine, 
October 15, 1924).—Experiments on normal human 
subjects are reported in which the conditions were 
adjusted with a view to the production of urine 
which would contain the highest possible concentra- 
tion of urea, chlorids and phosphates. It was 
found that the highest concentration of each of 
these substances was attained when it was given in 
considerable amount and in high concentration to 
subjects whose fluid intake had been restricted. 
Experiments on rabbits deprived of water and 
given large amounts of a mixture of urea and 
sodium chloride showed that it was possible 
to obtain urine in which there was a high 
concentration of both these substances. No 


' evidence was found which would suggest that 


the height to which the osmotic pressure of the 
urine might rise is restricted by virtue of any 
limitation in renal capacity. The widely accepted 
hypothesis that the kidney is unable to excrete 
urea, chlorid or phosphates at more than cer- 
tain maximum concentrations is shown to be 
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untenable. The assumption that concentrations 
of urea, chlorid and phosphates, which approach 
the highest levels found in the urine, have 
approximately the same osmotic pressure is 
shown to be contrary to observed facts. It is 
suggested that changes in the concentration of 
urea, chlorids and phosphates in the urine are 
produced by changes in the relation between 
the concentration of these substances in the 
blood and the concentration of free water in the 
blood. It is difficult to obtain very high con- 
centration of the urine because a marked in- 
crease in the concentration of urea, chlorid or 
phosphate in the blood is associated with a con- 
comitant increase in the concentration of frec 
water in the blood. 


On the Accuracy of Measurement of Small 
Volumes of Fluid with a Capillary Pipette (A. 
Fleming, Brit. Journal Exper, Path., 1924, vol. v, 
page 148).—It has been shown that measurements 
of five and ten cubic millimetres can be made with 
ordinary capillary pipettes with more than suff- 
cient accuracy for use in the ordinary serological 
work of a bacteriological laboratory. The wash— 
that is the amount of fluid which adheres to the 
inner wall of the pipette—amounts to, at the ordin- 
ary rate of working, about three per cent. of the 
volume measured, In making a series of dilutions 
in the ordinary way, the fact that a wash about 
three per cent. remains in the tube introduces a 
progressively increasing error of about 1°5 per cent. 
with each dilution, so that at the eighth dilution 
the theoretical error would be about 13 per cent. 
A pipette is described whereby a series of dilutions 
ean be made rapidly, and in which the error due 
to the wash can be eliminated. 





The Reaction of the Liver to Phenol-ietra- 
chlorphthalein in Early Obstructive Jaundice 
(W. Bloom and W. H. Rosenau, Arch. of 
Internal Medicine, October 15, 1924).—In the 
absence of the liver and kidneys, phlenol-tetra- 
chlorphthalein continued to circulate in the blocd- 
stream. The intravenous injection of phenol- 
tetrachlorphthalein in the early stages of obstruc- 
tive jaundice in dogs caused an early appearance 
of both the indirect and the direct Van den Bergh 
reactions that was noticed in control animals, 
All attempts to recover the dye from the liver in ob- 
structive jaundice were unsuccessful, Dog liver de- 
colorized phenol-tetrachlorphthalein less than the 
heart, lung and spleen in vitro. In early obstruc- 
tive jaundice phenol-tetrachlorphthalein appeared 


in minute amounts or not at all in the lymph ' 


of the thoracic duct. .In chronic obstructive 
jaundice, however, the dye was present in large 
amounts in the lymph of the thoracic duct. The 
intravenous injection produced in the human being 
a transient hyperbilirubinemia, as evidenced by 
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the Van den Bergh test. The high incidence of 
thromboses and other untoward reactions after 
the injection of phenol-tetrachlorphthalein is a 
serious objection to the execution of this test as 
a clinical method. In no case of long standing 
complete biliary obstruction have we noticed i 
greater dye retention than four per cent. in the 
blood-stream. A new method is given for the 
accurate determination of small amounts of 
phenol-tetrachlorphthalein in blood-serum. 





Detection of Traces of Alkali or Soap in Refined 
Coconut Oil (W. L. Brooke, Philippine Journal 
of Science, August, 1924).—Less than 0°02 per 
cent. sodium carbonate can be detected in twenty- 
five grammes of coconut oil by ashing and test- 
ing with phenolphthalein, As small an amount 
as 0°00065 per cent. sodium hydroxid can be 
detected in twenty-five grammes of coconut oil 
with certainty by ashing. A nickel crucible is 
preferable to a porcelain crucible for ashing. 





Chemotherapeutic Experiments with Chaul- 
moogra and Allied Preparations (Otto Schobl, 
Philippine Journal of Science, August, 1924).— 
The degree of unsaturation of vegetable oils 
which stimulate the growth of acid-fast bacteria 
and of those which inhibit the growth of acid-fast 
bacteria has no relation to their growth-stimulat- 
ing or growth-inhibiting activity. The growth- 
stimulating effect of certain vegetable oils is due 
to the glyceryl and not to the acid part of the 
oil. The condition of the unsaturation of the oils 
containing the acids from the chaulmoogra series 
and of the oils which stimulate the growth of acid- 
fast bacteria is paramount. Saturated chaul- 
moogra oil lacks the growth-inhibiting activity 
toward acid-fast bacteria which is possessed by the 
unsaturated oil. The growth-inhibiting activity 
of chaulmoogra oil depends on the structure of the 
ring of the fatty acids. When the structure of the 
ring is changed by saturation with hydrogen the oil 
loses this biologic property. There are indications 
that, due to physical properties, acids from the 
chaulmoogra series containing a short side-chain are 
more effective in vitro than are those having a long 
side-chain. Acid-fast bacteria adapt themselves to 
the acids from the chaulmoogra series in due time 
and then withstand larger doses than they did 
originally. 





The Concentration of the Plasma Proteins in 
Nephritis (G. C. Linder, C. Lundsgard and D. D. 
Van Slyke, Journal of Experimental Medicine, 
vol. xxxix, No. 6, June, 1924).— In nephro- 
sclerosis (Volhard and Fahr classification of nephritis) 
there was no decrease in the plasma proteins. 
With heart failure the ratio of albumin to globulin 
fell from the normal 1:7-0:3 to about one, 

There is a sharp difference between the two types 
of glomerulonephritis in the effect on plasma pro- 
teins. In the vascular-interstitial type the effect was 
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the same as in nephrosclerosis. There was no 
dete in the plasma proteins until shortly before 
eath. 

In the glomerulo-tubular or nephrotic type, active 
or recently active, the total plasma proteins were 
less than 5 gm. per 100 c.c. This decrease from 
the normal 5:5 to 7-5 occurred whether cedema was 
present or absent. The decrease chiefly affected 
the albumin, the globulin being usually diminished 
but little, and sometimes slightly increased. Con- 
sequently the ratio of albumin to globulin was 
reduced to less than one, and occasionally to 0°6. 

In nephrosis similar conditions were found in the 
protein concentration, but in severe cases the de- 
crease in albumin was greater than in nephrotic 
zlomerulonephritis, while the globulin was either 
very slightly reduced or was increased. The 
albumin globulin ratio was therefore lower than 
in nephrotic glomerulonephritis, ranging down 
to 0°26. 

With the disappearance of oedema there was 
usually an increase in the plasma protein concen- 
tration, but this was not invariable, and concen- 
trations of 4°5 per cent. or less were compatible 
with the persistent absence of @dema. The ratio 
of albumin to globulin showed an irregular tendency 
to rise. Whenever the total concentration was less 
than four per cent, there was edema present, but 
it was sometimes slight in amount. 

With recovery in acute cases, and remission with 
decrease of proteinuria in chronic cases, normal 
concentrations were regained. The albumin-globu- 
lin ratio remained low in some instances for a 
lnger period on account of an absolute increase in 
globulin concentration. 

In “ functional proteinuria ’’ no change in plasma 
pmteins was found. 

Low plasma protein concentrations were always 
associated with considerable losses of protein in 
the urine, but these losses did not provide an ex- 
planation for all the observations. A disturbance 
in the production of the plasma proteins appears 
probable. 





A New Liver Function Test (G. D. Delprat, M. 
N. Epstein, William J. Kerr, Archives of Internal 
Medicine, October 15, 1924).—In normal persons, 
following the injection of a given amount of rose 
Bengal into the circulation, the concentration of the 
lve computed under standard conditions of dosage 
and blood volume does not exceed certain limits at 
four and eight minutes after the time of injection. 
In abnormal cases, where evidence of liver disease 
can be demonstrated clinically, the concentration of 
the dye in the circulation computed under standard 
conditions of dosage and blood volume at four and 
‘ight minutes from the time of injections, exceeds 
the limits of concentration of the normal cases. 
Complete biliary obstruction which can be deter- 
mined by other clinical tests, causes a retention in 
the blood-stream. When it can be shown that the 
tate of elimination of rose Bengal from the circula- 
tion, after injection is reduced, or, in other words, 


when the concentration of the dye at four and 
eight minutes after injection exceeds the normal 
limits, a certain degree of liver dysfunction may be 
assumed to exist in the absence of complete biliary 
obstruction. A rough estimate can be formed from 
the concentration of the dye remaining in the cir- 
culation at four and eight minutes after injection, of 
the extent of the liver disease. 





Multiple Electrical Stethoscope and Electrical 
Filters as Aids to Diagnosis. Phonograph Records 
of Heart Murmurs (C. J. Gamble, M.D., Journal 
of American Medical Association, October 18, 
1924).—Further improvements have been made in 
the multiple electrical stethoscope. Electrical 
filters permit selection of the components of 
a sound above or below a chosen pitch, a 
procedure not possible in other methods of auscul- 
tation. This is of advantage in the magnifica- 
tion of lung sounds and murmurs, and the 
detection of pericardial rubs and fetal heart 
tones. Phonograph records of heart murmur and 
breath sounds, of a quality satisfactory for teach- 
ing, have been made and demonstrated to a large 
audience. With a small attachment they may be 
reproduced on an ordinary phonograph. Marked 
progress has been made in the reproduction of 
chest sounds by a loud speaker. 





Report on the Investigation of a number of Cases 
of Leprosy at Nauru, Central Pacific (F. G. Morgan, 
Commonwealth Department of Health Service 
Publication, No. 25).—Nauru is a small, very 
isolated island in the Central Pacific Ocean. The 
Nauruans are an attractive, happy people, well 
nourished and well developed. Their food is mainly 
raw fish and coconuts. The climate is equable. 
extremes of heat and cold do not exist, and there 
are no seasons, Since 1920, thirty-nine known 
cases of leprosy have occurred upon the island. 
Of this number, thirty-seven were Nauruans, one 
a Chinese, and one a Caroline Island native for 
many years resident on' Nauru. A few sporadic 
cases have occurred amongst the Chinese labourers 
from time to time previous to 1920. A Gilbertese 
woman, Etsio, was probably the source by which 
the disease was introduced to the Nauruans between 
the years 1911 to 1914. Since leprosy has a pro- 
longed incubation period, it is to be expected that 
further recognizable cases will appear as the dis- 
ease develops, while at present they show no recog- 
nizable signs of the malady. The recently intro- 
duced method of regular medical inspection of the 
total population, combined with prompt segrega- 
tion of lepers, will do much towards stamping out 
the disease. Routine nasal swabbing was of little 
value in detecting incipient cases of leprosy. Acid- 
fast bacilli were detected in the nasal secretions 
in two cases out of twenty-nine known lepers, and 
were not found in any case not otherwise demon- 
strated to be leprous, It appears that smears made 
from tissue excised from suspicious lesions is the 
best method of demonstrating acid-fast bacilli. 





This is by no means infallible, but supplies useful 
confirmatory evidence. Most of the patients were 
in an early stage of the disease. A point of inter- 
est was the frequency with which the various 
lesions appeared in different parts of the body, and 
the frequent and early appearance of macules upon 
the upper limb, especially between the elbow and 
the shoulder. 





The Wassermann Test. The Effect of Intra- 
muscular Injection of Neo-arsphenamin on the 
Wassermann Reaction (D. L. Belding and R. H. 
Holmes, Arch. Dermatology and Syphilology, vol. 
10, No, 5, November, 1924).—This is the third of 
a series of papers that discuss the effect of certain 
antisyphilitic remedies on the Wassermann re- 
action. The conclusions are that the strength of 
the Wassermann reaction in congenital syphilis, as 
a rule, is greater than in acquired syphilis of the 
same duration. Apparently it is stronger in early 
than in late congenital syphilis. Children with 
clinical evidence of syphilis have a stronger re- 
action than children with only serum-positive 
syphilis. Children who have received treatment 
have weaker reactions than the untreated children. 
Intramuscular injections of neo-arsphenamin appre- 
ciably lower the strength of the reaction, at least 
for sixteen weeks, the period of observation in the 
authors’ cases. Children who give past or present 
clinical evidence of syphilis and resultant mal- 
nutrition respond less readily to treatment than 
those in whom the disease is latent. Untreated 
or slightly treated children respond more readily 
to treatment than those who have received thorough 
previous treatment, suggesting the development 
of a treatment-fast condition. 


Works on Rabies During the Last Ten Years (P. 
Remlinger)—The author has condensed the most 
important papers published within the last ten 
years on the subject of rabies. The clinical 
diagnosis of human rabies is not always easy; many 
of the symptoms may also be seen in other affec- 
tions and for this reason there have been several 
erroneous diagnoses. 


Effects of Non-Specific Protein Therapy in 
Syphilis (S. S. Greenbaum, L. Carrol, S. Wright, 
Arch. of Dermatology and Syphilology, vol. 10, 
No. 5, November, 1924).—This series of cases 
shows that non-specific protein therapy favourably 
influences the course of syphilis. In what manner 
it exerts this favourable influence or what value it 
has in the treatment of syphilis, the authors are 
not prepared to say. They emphasize that it is not 
their purpose to intimate that injections of foreign 
protein are in any way a cure for syphilis. Their 
experience, however, would indicate that there is 
a definite influence on the course of the disease 
following their use; and this influence, in chronic 
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syphilis at least, appears to be a favourable one. 
If the effect of the injections is to stimulate the 
natural protective forces of the body, the use of 
non-specific protein therapy as an adjunct to 
specific therapy may be of decided value, 


Universal Leukæmia Cutis (H. L. Keim, Arch. 
Dermatology and Syphilology, vol. 10, No. 5, 
November, 1924).—A case of universal leukemia is 
presented with clinical histopathologic and hæmato- 
logic evidence of lymphatic leukemia From a 
study of this patient and other cases of leukæmin. 
mycosis, fungoides, lymphosarcoma and Hodgkin's 
disease it would seem that these diseases are 
genetically related pathologically and may be 
grouped under the head of the ‘‘ lymphoblastoma.”’ 
If such a classification is justifiable, then the 
cutaneous pictures associated with these diseases 
must be regarded as the variable cutaneous ex- 
pressions of the ‘‘ lymphoblastomas.’’ 


Scrofuloderma Gummosa (Tuberculosis Colli- 
quativa) (H. A. Michelson, Arch. Dermatology and 
Syphilology, vol. 10, No. 5, November, 1924).—- 
From a review of the literature and his own 
observations on tuberculous colliquativa (scrofulo- 
derma gummosa) the author is convinced that this 
is a distinct type of true cutaneous tuberculosis 
which does not necessarily arise from tuberculous 
glands or bones, but may begin in the cutis or 
sub-cutis. 


The Calcium Content of the Blood in Various 
Diseases of the Skin (H. J. Schwartz and O. L. 
Levin, Arch. of Dermatology and Syphilology, vol. 
10, No. 5, November, 1924).— These studies are 
based on an analysis of over 800 cases, which arc 
given in tabulated form, and which show that 
examination of the blood from patients suffering 
from various dermatoses does not reveal any positive 
relationship between the calcium content of the 
blood and the skin disease. The presence of cal- 
cium deficiency was revealed in several cases of 
acne vulgaris, eczema, furunculosis and folliculitis. 
The administration of caleium and parathyroid by 
mouth seemed to produce clinical improvement in 
some of the patients and enhance the caleium con- 
tent of the blood. Although normal figures were 
obtained in urticaria and allied conditions, it is 
possible that in such instances the tissues may 
have been unable to take up and use the blood cal- 
cium or that there may have been a disturbed 
colloidal chemistry of the cells. The clinieian who 
is anxious to establish a relationship between ab- 
normal caleium metabolism and skin diseases must, 
according to the authors, wait for more improved 
laboratory methods and a better understanding of 
the whole subject of calcium metabolism, 
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Diagnostic Errors Leading to Uncalled for Appen- 
dectomy (Henry Wald Bettmann, Journal of the 
American Medical Association, October 18, 1924). 
—Operations for chronie appendicitis do not yield 
a satisfactory proportion of cures owing to errors 
in diagnosis. The term chronic appendicitis ex- 
presses a pathological rather than: clinical con- 
dition. The relapsing form of appendicitis neces- 
sitates prompt surgical intervention, and yields a 
very large proportion of permanent cures. Aside 
from the relapsing type, a particular group of sym- 
ptoms suggests chronie appendicitis, but not with 
reasonable certainty. Right iliac pain is a most 
deceptive sign. In from forty to fifty per cent. 
of the unsuccessful operations it remains for months 
or years after the operations. Two thirds of the 
failures are in cases that have not been adequately 
studied before operation. Roentgen-ray examina- 
tions are usually not to be depended on for clinical 
diagnosis, and are often misleading. Urinary dis- 
orders are far too often mistaken for appendicitis. 
In general, too many constitutional disorders are 
overlooked, and appendectomy often has serious 
after-results 
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The Problem of Epidemic Dropsy and Beriberi 
(H. W. Acton and R. N. Chopra).—Epidemic 
lropsy and beriberi are different clinical aspects 
(f a toxie syndrome caused by the ingestion of 
poisonous bases formed in rice under certain con- 
ditions; although similar poisons can be formed 
in other foods under storage, e.g., tinned pro- 
visions, dried fish, &c. This disease in the rice 
can readily be detected by the water test, and 
moreover these two clinical entities are associated 
with two different grades of rice. A spore-forming 
proteolytic bacillus of the B. vulgatus group is 
commonly found in such diseased grains. Highly 
polished grain is more easily attacked owing to the 
loss of the aleurone layer and embryo, and the con- 
sequent exposure of the delicate cells of the fruit. 
The baeteria and their spores as well as their effects 
on the structure of the fruit, can be demonstrated 
hy microscopical sections and cultural tests. Ex- 
rerimentally by spraying rice or inoculating sterile 
rice media under certain conditions of temperature 
and humidity, the same poisonous bases are formed 
from the proteids. These bases pharmacologically 
produce all the signs of the disease, viz.: cedema, 
heart effects, and para-sympathetic paralysis, and 
they are not present in the non-inoculated control 
rice media. Individual susceptibility plays an im- 
portant part when the amount of poison ingested 
is small in amount, e.g., the small incidence some- 
times seen in a jail population. When the quantity 


ingested is very large, e.g., in a whole family. at- 
tacked by epidemic dropsy, it then determines the 
mortality. Hypo-adrenia in particular, and hypo- 
thyroidism to a lesser extent, increase the suscep- 
tibility towards these bases, and this in turn is 
closely correlated with coloration of animals. Rice 
polishings contain bases that are antagonistic to 
the bases found in diseased rice. Polished parboil 
rice is the most dangerous of all rices, and can be 
protected only by preservatives and proper storage. 
Adrenalin in small doses, two minims intramuscu- 
larly twice a day, diminishes cell permeability and so 
relieves the oedema, and also antagonizes the action 
of the water-soluble bases. To a lesser extent it 
protects the para-sympathetic. 


Serum Reactions in Syphilis (R. B. Lloyd).—In 
this paper no finality has yet been reached; the 
following is the summary of the present position: 
While there are material differences amongst 
some of the leading workers regarding the value 
of flocculation tests, there is a general consensus 
of opinion that the Wassermann reaction remains 
for the present the best test for the detection of 
syphilis, though one or more of the flocculation 
tests may be done in addition. The great advantage 
of the Wassermann test is its high degree of sensi- 
tiveness, combined with an almost total absence 
of false positives, While the earlier flocculation 
tests have not proved as satisfactory as was ex- 
pected, the more recent developments are much 
more promising. Improvements in technique may 
very possibly enhance the value of Sachs-Georgi 
test. The Kahn test is simple and apparently very 
serviceable. The former of these tests, however, 
is not quantitative. The Dreyer-Ward test is 
valuable and quantitative, and the technique should 
admit of simplification. It is probable that some 
form of flocculation test will eventually attain to 
extended use; although the difficulty in reading 
intermediate grades of positive reaction is at pre- 
sent considerable. The occurrence of non-specific 
reactions in flocculation tests needs further ex- 
amination. Before any particular flocculation re- 
action can be accepted as the standard test, it 
must be clearly shown to be capable of yielding 
satisfactory results with cerebrospinal fluid; since 
this is the direction in which syphilis therapy is 
concentrating. 


A Preliminary Note on the Successful Treatment 
of Kala-azar with *' Stibamine Glucoside " (L. E. 
Napier).—Stibamine glucoside, an aromatic com- 
pound allied to sodium-amino-phenyl-stibiate with 
an antimony content of about 30 per cent. and a 
minimum lethal dose of about 500 mg. per kilo, 
has proved successful in the treatment of kala-azar 
cases at the Carmichael Hospital for Tropical Dis- 
eases in Caleutta. The compound, an easily soluble 
powder, was dissolved in distilled water to make 
a 4 per cent. solution and was injected intraven- 
ously. The initial dose given was 0:1 grm. and 
0:2 grm, the maximum dose for patients weighing 
over 50 lb. The cure was confirmed by direct and 


150 THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


[April 1, 1925. _ 











cultural examination of the spleen puncture material, 

in cases where the spleen was palpable, and of the 
liver puneture material where it was not, taken 
about one week after the last injection had been 
given. It is obvious that this compound is far 
superior to the antimony tartrates in the treatment 
of kala-azar. 


A Case of Typhoid Septicemia without Typhoid 
Ulcers (W. Fletcher and J. E. Lesslar)—Two strains 
of B. typhosus, the one smooth and agglutinable, 
the other rough and non-agglutinable, were isolated 
from the blood of an old Chinese labourer, whose 
serum agglutinated a stock of emulsion of B. 
typhosus in high dilutions. B. dysenteriw Flexner, 
type X, was isolated from his feces on each of 
four occasions when they were examined. The 
patient died about six weeks after the commence- 
ment of his illness. "There was no marked thick- 
ening or inflamination of the'gall-bladder, but an 
agglutinable strain of B. typhosus was cultivated 
from it There were two old pigmented scars just 
above the ileocæcal valve, but there were no typhoid 
ulcers. It is an open question whether the patient 
was a chronic carrier and the septicemia the re- 
sult of infection from an old focus in the gall- 
bladder, or whether, on the contrary, the gall- 
bladder had become recently infected as a result 
of the general septicemia, 


BULLETIN DE LA SOCIETIE DE PATHOLOGIE EXOTIQUE. 
January 14, 1925. 


Coecidium persicum, nov. sp. Parasite of the 
Biliary Tract of Tropidonotus natrix, var. persa 
Pallas (Mme. M. Phisalix).— The coccidium de- 
scribed was found in the biliary tract of a number 
of snakes of Bologna. The complete development 
of the parasite has been followed by the author, and 
a full description is given, It belongs to the same 
genus Coccidium (syn.: Eimeria) discovered by 
Debaisieux, but varies in some of its characters, 
especially the merozoites and microgametes, To 
distinguish this parasite from the others of the 
biliary tract the author has named it Coccidium 
persicum. 


Chytridial Parasites of the Amabx of Man 
Possibility of their Utilization as Biological Means 
of Fight agamst Amabic Dysentery (A. Lwoff).— 
This parasite was found in the stools of a patient. 
It appears to be fairly common in E. coli and E. 
dysenteriv, but up to the present it has not been 
minutely described. In three amæbæ, out of 400 
examined, the parasite was seen in the form of 
spherical masses made up of a large number of 
small corpuscles. No nucleus could be detected in 
their interior, Two of these amæbæ contained only 
one parasite, the other contained three. The para- 
site is Spharita endogena; it is minutely described. 

The Use of Quinine in the Treatment of Malaria 
(Ed. and Et. Sergent, L. Parrot, H. Foley and A. 
Catanei).—This paper is divided into three parts, 





viz.: The Therapeutic Use of Quinine, The Pre- 
ventive Use, and The Use of Quinine to Improve 
the Reservoirs of Virus. Quinine given thera- 
peutically can only be administered according to 
the condition of the patient and the result of the 
microscopical examination. As a general rule, the 
dose for an adult should not exceed 2 gr. pro 
die. Children generally tolerate proportionally larger 
doses than adults. Intravenous injections should 
be given in pernicious attacks of malaria; intra- 
muscular injections in grave cases, in cases of 
stomaehal] intolerance and in cases where the 
doctor wishes to be sure of the absorption of the 
medicament. Administration per os can be given in 
most cases, In the case of quinine as a preventive 
of malaria, it cannot be said that quinine absolutely 
protects one from the malady, but should a person 
be affected with malaria, in spite of taking quinine, 
it never takes on the pernicious form, As quinine 
is rapidly eliminated, daily administration is neces- 
sary. Results of the Anti-malarial Service in 
Algeria prove the efficacy of quinine as a preven- 
tive of malaria. 


Clinical Observations on Multiple Oriental Sore 
(M. Neveu-Lemaire).— These observations were 
carried out in the course of a journey in Syria and 
Mesopotamia during last autumn, from which the 
following conclusions may be gathered. All the 
lesions of this disease appear at the place of an in- 
sect bite, very probably the Phlebotomus. It is 
pointed out by the author that in nearly all books 
on the subject one reads that Oriental sore, in the 
beginning, resembles an insect bite; he thinks it 
would be more exact to say that it is on the level 
of an insect bite that the first lesion appears and 
this is very probably produced by the inoculation, 
at the moment of the bite, of the infectious germ. 
The period of incubation is generally eighteen days. 
A longer incubation period is exceptional, except in 
cases of experimental disease. In a patient suffering 
from Oriental sore there seems to be, during the 
evolution of the lesion, a marked hypersensibility 
which has already been described by various authors. 
The number of cases met with in this series is 
fifteen, Treatment so far has been unsatisfactory. 
The application of aseptic dressings has been quite 
as good as eight injections of emetic, each of 10 cg. 


Leprosy in New Caledonia (J. Genevray).-—This 
paper confirms the works on leprosy previously 
published by several authors during the last ten 
years or so. The natives of New Caledonia in 
1994 numbered 26,857, and of these, 578 were 
isolated as lepers. The affection is unequally dis- 
tributed throughout the colony. Cases of nervous 
leprosy are very common. The diagnosis of sus- 
pected cases is not easy; the numerous diseases 
which are met with such as Raynaud's disease, 
sinhum, scleroderma, &e., are often cases of error 
in diagnosis, but 300 to 350 of the suspected cases 
may be considered as true lepers. This brings the 
number of lepers up to nearly 900, and to these 
may be added a percentage of ten, which repre- 
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sents lepers who get away from observation. 
Among the Europeans inhabiting New Caledonia 
158 cases (0-95 per cent.) of leprosy existed on May 
1, 1924, most of which were cases of cutaneous 
leprosy ; nervous cases were rare. There were only 
eight suspected cases. The men generally are more 
frequently attacked than the women, both natives 
and Europeans. The paper is to be continued. 


Tests of Treatment of Leprosy at Martinique 
(R. Baujean).— Twenty cases of leprosy, all of dif- 
ferent stages, have been treated with various medica- 
ments, of which chaulmoogra oil, and especially 
ethyl ethers, have proved to be the most efficacious. 
Eleven of these cases were ameliorated after treat- 
ment, in different degrees, the other nine cases 
remained stationary during and after treatment. 


Piroplasmosis of Bovide in the Government of 
Petrograd in 1923, Preliminary Note (W. L 
Yakimoff, Mlle. W. Z. Wassilewsky and B. 
Zawialoff).—Bovine piroplasmosis is very common 
in Petrograd, as it is in all the north-west region 
cf Russia. "The etiological agent of piroplasmosis 
in Russia is Babesiella bovis, and not Piroplasma 
bigeminum, as has been stated by several Russian 
authors. The latter exists, however, in the south. 
The two piroplasmoses can be differentiated. The 
period of incubation is twelve days. The most 
characteristic feature of this malady is the hemo- 
globinuria. 

Details of the Transmission of European Recurrent 
Fever by Lice (C. Chapcheff).—The investigations 
reported were carried out in North Africa, on Spiro- 
cheta berbera. During the first series the spiro- 
chæte was found in only 18 of the 138 lice collected 
from eases of recurrent fever during the course of 
the second to the eighteenth day of the illness. 
The spirochetes are particularly found in abundance 
in the hemolymph of the insects and less often in 
other parts of the organism. Both male and female 
lice, of the head and of the body, are equally in- 
fected by visible forms of the parasite. None of the 
lice nourished on patients in the apyrexial stage 
showed presence of spirilla. These investigations 
prove that both European and North African recur- 
rent fever are transmitted to healthy subjects by the 
excrements of lice, and not by the bite of the louse 
as is commonly believed. Another point of interest 
is that to contaminate man with exanthematus 
typhoid one louse bite is sufficient, but to infect 
recurrent fever a large number of lice is necessary. 
This difference explains certain epidemiological facts 
observed in Russia during the epidemic of 1918-20. 


Avitaminosis and Infection in Experimental Dis- 
ease of the Young Pig due to Bacillus asthenogenes. 
Investigations on Beriberi (P. Noel Bernard).— 
The conclusions which may be gathered from these 
investigations are that rice-bran, in which vitamin 
B has been destroyed by heating at 135? for one 
hour does not cause the beriberi syndrome in 
young pigs in 110 days. The syndrome is seen 
in less than 110 days, by infection due to B. 
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asthenogenes, in young pigs which have absorbed 
cultures of the infectious germ and fed with polished 
rice or rice-bran, heated at 1009 for twenty minutes, 
which is generally considered insufficient to destroy 
vitamin B. Polished rice is one of the essential 
causes of the production of the experimental disease. 
The bran exercises a protective action against the 
infection by its nutritive value and other qualities. 
The experimental disease of the young pig is a 
toxi-infection, the beginning of which is the altera- 
tions in the gastro-intestinal functions under the 
influence of an alimentation which favours the in- 
fectious germ, its multiplication, and the produc- 
tion of its toxin, and in which the evolution, which 
begins with the beriberi syndrome, depends on the 
absorption of this toxin by the organism. 


Apropos Ganglionic Substance Particularly Rich 
in Trypanosoma gambiense (R. Guillet).—From this 
article there is reason to believe that sleeping sick- 
ness constitutes a great danger in certain regions 
of Senegal. A native, forty-five years of age, was 
sent to the Pasteur Institute for microscopical con- 
trol of the diagnosis of trypanosomiasis, He com- 
plained of having become thin and of fatigue. A 
very clear cervical polyadenitis was present, and a 
characteristic, large, soft ganglion on the right was 
observed. Puncture of the ganglion showed a true 
culture of trypanosomes; in one field fourteen flagel- 
lates were counted. This case is interesting 
inasmuch as it is apparently the first during the 
three years’ investigation of the author, in which 
the ganglionic substance has been so rich in 
trypanosomes. 





Meinl Pets. 


LONDON SCHOOL OF HYGIENE 
TROPICAL MEDICINE. 
EXAMINATION RESULTS. 


Division of Tropical Medicine and Hygiene. 
Tue following Medical Officers passed the School 





AND 


‘Examination at the termination of the 77th Session 


(January-March, 1925): 

Passed with Distinction.— Craighead, A. C. 
(winner of ‘‘ Dunean " Medal); Haworth, A. N.; 
Klaber, R.; Goldsworthy, N. E.; Mohammed, 
A. 8. 

Passed.—Lumsden, K.; Vickers, W. J.; Garn- 
ham, P. C. C.; Campbell, A. H.; Cook, E. N.; 
Banks, J. N.; Graham, J. W.; Monks, A. B.; 
Fraser, E. M.; Struthers, E. B.; Grant, P. F. A.; 
Brown, H. H.; Bowyer, J. H.; Ali, M.; Gordon, 
J.; Manley, J.; Speirs, R. C.; Goodwin, T. 8.; 
Read, F. C.; Lal, M.; More, H. J.; Enzer, J.; 
Wilde, O. G.; Thambiah, R. W. C.; Coomarasamy, 
A. N.; Moffatt, G. M.; Maclean, A. H.; Stuart, 
J. L.; Mumford, R. H.; Pan, T. C.; Chan, V. 
F. T. 

Mareh 31, 1925. 


Hew Preparations, Inventions, Ke. 





A NIGHT TRAP FOR GNATS, MOSQUITOES, 
AND TSETSE FLY.! 


Dr. F. W. ALEXANDER, Medical Officer of Health 
for Poplar, has designed a simple device to trap 
insects which fly by night. In the centre of a wooden 
base a well-protected night-light or electric bulb is 
fixed. This is surrounded by vertical sheets of ground 
glass arranged in wooden sockets, so as to be placed 
in any desired position. The glass sheets are smeared 
with honey or some other sticky substance, which 
can easily be washed off and replaced. The whole 
apparatus can be fixed on a pole and placed where 
the insects are most likely to be found. Dr. Alexander 
points out that this device can be made for a few 
shillings, apart from any storage battery or accumu- 
lator if an electric lamp is used. 





" SOLOID" URINE-SUGAR TEST CASE. 


THIS ease combines simplicity with utility and 
has been specially designed by Messrs. Burroughs 
Welleome & Co. for those diabeties who are under 
insulin treatment at home. The case is made of 
stout cardboard and contains a liberal supply of tests, 
twenty-four in all. 

The full contents are two tubes of “Soloid”’ 
Alkaline Citrate, one tube of "Soloid" Copper 
Sulphate, one medicine dropper with rubber bulb, 
two test-tubes graduated, one wire test-tube holder, 
one small square of asbestos, and one bottle of 
twenty-five " Soloid ” Hexamethylenetetramine (one 
of these placed on the asbestos square will burn for 
three minutes, sufficiently long to conduct one test.) 

The test is very reliable, and amounts as low as 
O'l per cent. of glucose are read with ease. The 
introduction of a simple heating medium, obviating 
the employment of methylated spirit, is a feature 
which will be readily appreciated. The flame is 
smokeless and therefore there is no tendency for the 
reading to become obscured. 

The case is very compact, measuring 5 in. by 41 in. 
by 14 in. and may easily be carried in the pocket. 





BOVRIL LIMITED. 


ANOTHER RECORD YEAR. 


PRESIDING at the twenty-eighth annual general 
meeting of Bovril Limited, held in London on 
Mareh 4, Sir George Lawson Johnston (Chairman) 
congratulated the shareholders on having had a 
successful year. He said :— 

"The gross profit on trading, less advertisements, 
stands at £639,123, as against £571,491 for the year 





! Reprinted from the British Medical Journal, February 7, 
925. 





1923. This gross profit, of course, constitutes a 
record, whilst the expenditure on advertising, which 
has already been deducted from the gross profit, also 
reached record figures. The debtor side of this 
account shows us the nett profit of £390,992, as 
against £351,898 in the previous year. As indicated 
in the report, this increase is the result of a very 
gratifying expansion in the home and export sales of 
Bovril during the year 1924.” 


The Selling Value of a Smile. 


Referring to recent advertising schemes, Sir George 
Lawson Johnston emphasized how the display of some 
of the series of Bovril posters brought back advertising 
memories of the last quarter of a century, and many 
were surprised to see how long a slight tinge of 
humour had been a feature of these posters, which 
otherwise depict a serious food fact. 

It is rather surprising that it is only in recent 
years that a touch of humour in posters has become 
prevalent. 


Sir James Crichton-Browne on Food and Physical 
Efficiency. 


Sir James Crichton-Browne said the Company was 
constantly receiving testimony to the sterling value 
of Bovril from all quarters of the globe and under the 
most diverse conditions. Bovril had been used largely 
by the enterprising Oxford University Arctic Expe- 
dition, by which, for the first time in history, an 
aeroplane had been employed in arctic exploration ; 
it had been carried by Mr. Simpson, of the Daily 
Telegraph Expedition, which twice crossed the Con- 
tinent of Australia in a Bean motor-car; and supplies 
of Bovril had been laid down at ten selected depot 
points for the use of the great Cape to Cairo motor 
expedition, now in progress under the leadership of 
Captain Court Treatt.- These were emergency uses of 
Bovril. The extent of its routine and habitual con- 
sumption was best shown by the figures which had 
been submitted to the shareholders. Bovril was of 
firmly established reputation and world-wide accept- 
ance, and he ventured to predict for it a still growing 
popularity. It represented in an agreeable and easily 
assimilable form that animal protein upon which all 
the great nations of the world had been built up, and 
the amount of which, as a food constituent—as 
Lieut.-Colonel McCarrison, a very high authority, had 
just shown—might be taken as a measure of the 
physical efficiency and power of resistance to disease 
of the different races of India. 

On the nutrient properties of Bovril, Sir James said 
he need not enlarge, but he would claim for it what 
might be called a vitaminic virtue also. The vitamins. 
which were now becoming household words, were not 
in themselves foods, and did not nourish, but were 
essential to nutrition, and gave a fillip to certain 
metabolic changes in the system. Bovril did that 
also, as Prof. Thompson's experiments had con- 
clusively proved, and at the same time it did what 
the infinitesimal vitamins could not do—it renewed 
the tissues and yielded energy. Bovril was a food in 
itself, and promoted the assimilation of other foods. 
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A STUDY OF INTENSIVE ANTIMONY- 
THERAPY IN SCHISTOSOMIASIS JAPONICA.! 


By Henry Epmunp MELENEY, M.D., ERNEST CARROLL 
Faust, Ph.D., and Corypon McA. WassELL, M.D. 


INTRODUCTION. 


In spite of the extensive use of tartar emetic in 
the treatment of vesical and rectal bilharziosis since 
the first successful trial by Christopherson in 1917 
(1918), it has been felt by careful practitioners 
coming in contact with cases of Oriental schisto- 
somiasis that the drug is still on trial with respect 
to treatment of this latter infection. In Egyptian 
bilharziosis thousands of cases are treated annually 
with intravenous injections of tartar emetic, the 
greater majority in out-patient clinics, and the 
symptoms of toxemia following the administration 
of the drug are so negligible as to have little effect 
on the willingness of the patient to submit to a full 
course of treatment. While Sanders and Priston 
(1921), Tyau (1922), Tootell (1923), and Faust and 
Meleney (1924) have reported favourably on the 
effect of this drug in incipient or moderately 
advanced cases of schistosomiasis japonica, it has 
been administered only on in-patients, the majority 
of whom were persuaded only with difficulty to com- 
plete a full course of treatment. Furthermore, 
Libby (1923, 1924) has called attention to the appar- 
ently marked toxic symptoms attendant on the 
administration of small quantities of the drug to 
advanced cases with ascites. 

It was with these facts in mind and with the idea 
of giving tartar emetic a careful test in several 
closely observed cases before advocating its use 
unreservedly for all persons found to harbour 
Schistosoma japonicum that this study was under- 
taken. Since incipient cases as such seldom 
appear in the clinics in the endemic areas in China, 
it was believed that moderately advanced cases, 
either quiescent or mildly active, should be selected 
for the study. They were to be carefully observed 
and examined from all aspects of the disease, but 
were to be especially tested with respect to (1) their 
reaction to intravenous injections of tartar emetic 
administered in moderately heavy doses ; and (2) the 
potency of the drug in killing the parasite. 

It was found advisable to select Wuchang, in 
the centre of the endemic area of the mid-Yangtze 
region, where, in the clinics of the Church General 
Hospital, suitable patients could be found for the 
investigation. The method of procedure was based 
on past experience with reference to the difficulty 
in securing patients to take a full course of treat- 
ment with antimony. 





! Contribution from the Department of Medicine and from 
the Parasitology Laboratory, Pekin Union Medical College. 


OUTLINE. OF PROCEDURE FOR INTENSIVE TREATMENT 
OF SCHISTOSOMIASIS JAPONICA. 


(1) A series of cases was to be studied, being 
kept in the hospital under direct observation for a 
period of about six months, 

(2) The cases selected were to be favourable for 
treatment, the infection in each one being moder- 
ately severe, but not advanced to the stage of 
marked ascites. Males between the ages of fifteen 
and thirty years were to be chosen if possible. 

(3) The patients were to be employed by the hos- 
pital as coolies with slight compensation in order to 
keep them under observation. 

(4) The patients were to agree to stay in the hos- 
pital for six months, not returning to their homes 
during that time. This precaution was to be taken 
in order to avoid the possibility of re-infection. 

(5) Patients were to be provided a hospital bed 
or its equivalent in a ‘‘ convalescent hostel'' for 
the whole period of six months. While acutely ill 
or while under intensive treatment patients were to 
be kept in bed. At other times they might be given 
light work to do about the hospital. 

(6) Careful clinical and laboratory records were 
to be kept of each patient. These included: 

(a) On admission: (1) Detailed history and phy- 
sical examination. (2) Complete blood count—red 
blood cells, hemoglobin, white blood cells, differ- 
ential; search for blood parasites. (3) Globulin pre- 
cipitation test. (4) Total serum proteins. (5) Was- 
sermann. (6) Routine urinalysis. (7) Stool exam- 
ination, gross and microscopic, 

(b) During treatment, daily: (1) Urine for albu- 
min. (2) Stool for schistosome eggs, washed and 
hatched for viability of eggs. 

(c) During treatment, weekly (or as frequently 
as advisable): (1) Globulin precipitation test. (2) 
Differentia] blood count. (3) Measurement of size 
of liver and spleen. 

(d) After treatment, weekly: (1) Stool for schis- 
tosome eggs, washed and hatched for viability of 
eggs. 

pos After treatment, monthly (or as occasion per- 

mitted): (1) Complete blood count. (2) Globulin 
precipitation test. (3) Total serum proteins. (4) 
Measurement of size of liver and spleen. 

(T) Treatment.—With chemically pure potas- 
sium antimony tartrate intensively, similar to treat- 
ment of American naval officer at Peking Union 
Medical College in 1923 (Faust and Meleney, 1924). 

Treatment in each case should cover not over one 
month. Thereafter further treatment was to be 
given only if evidence appeared that patient was 
not cured (i.e., that the worms were not yet dead). 
This was to be determined by: (a) Reappearance of 
viable eggs in feces. (b) Reappearance of positive 
globulin test. 

It will be seen from the protocols and data which 
follow that this ideally thorough intensive course of 
treatment was not entirely feasible. However, we 
believe that the data in hand have a direct bearing 
on the inquiry initiated and should be placed in 
written form. 
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TABLE I.—HEacTION OF SCHISTOSOMIASIS 
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PROTOCOL OF CasEs.! 


Altogether ten cases were examined? for this 
study, of which seven are reported in this paper. 

Case 1.—L. K. S., age 25, farmer from Hupeh 
Province, was admitted to the Men’s Department 
of the Church General Hospital on March 4, 1924, 
cornplaining of respiratory trouble and skin infection 
on the scalp. On examination he was found to 
be in a fair state of nutrition, but under-developed. 
Weight, 861 lb.; height, 4ft. 104in.; muscles un- 
developed, slight atrophy and extreme weakness 
in legs and arms. Examination of the head showed 
a dry scaly skin with favus on the scalp. Coarse 
moist råles at right hilus of lungs both front and 
back. The heart gave a rough systolic murmur in 
pulmonic area. Abdomen had the shape of an 
inverted gourd, irregularly barrel-shaped; circum- 
ference at costal margin 75 cm., at umbilicus 67:5 
cm. Small amount of free fluid in abdomen. Liver 
hard, 7 cm. below xiphoid cartilage, 4:5 em. below 
costal margin in right mid-clavicular line. Spleen 
edge 7 cm. at greatest distance perpendicular to 
left costal margin. Descending colon appreciably 


thickened. 

Laboratory Findings.—R.B.C., 2,790,000; hgb., 
37; W.B.C., 5,500; neutrophiles, 72 per cent. ; 
basophiles, 15 pe cent. ; eosinophiles, 14 per cent. ; 
lymphocytes, 9 per cent. ; large mononuclears, 1:5 
per cent. ; transitionals, 2 per cent. Urine, nega- 
tive. Feces, eggs of Schistosoma japonicum, hook- 


worm. Serum globulin, + +; Wassermann nega- 
tive. Total serum proteins, 9:06 per cent.; albu- 
min, 3:29 per cent. ; serum globulin, 5:77 per cent. 
Diagnosis.—Schistosomiasis japonica; bronchitis. 
Therapy.—Potassium antimony tartrate treat- 
ment was begun on March 7 with an initial dose of 
5 c.c. (one per cent. sol). First reaction on the 
third day, when a total dosage of 0:225 grm. had 
been given, Following this initial reaction, the time 
interval for administering the drug was governed in 
part by the condition of the patient. However, no 
marked reaction was observed until the twenty- 
ninth day of treatment, when 1:375 grm. of the 
drug had been given. From this time on, both 
nausea and coughing were common reactions to the 
drug. On the thirty-third day, when 1:650 grm. 
had been administered, it seemed advisable to dis- 
continue treatment for a time. On the fortieth day, 
just as treatment was to be reinstituted, the patient 
ran away. The study was, therefore, incomplete, 
although daily laboratory records (see Table II) 
showed that eggs appeared for the last time in the 
feces on the ninth day and miracidia were hatched 
from total fecal samples for the last time on the 
twenty-sixth day. Likewise the temperature chart, 
which was extremely variable preceding and during 
treatment, appreciably improved during the last 
week of observation. It seems likely that a suft- 
cient amount of the drug had been administered to 





1 Reaction of patients to tartar emetic is indicated in Table I. 
? Three of these cases left the hospital before treatment was 
initiated. 


TABLE II. 
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effect a cure, although time would be required to 
repair the damage to the liver and intestinal tract 
brought about by the infection. 

Case 2 (fig. 1).—C.S.N., age 21, farmer from 
Hupeh Province, was admitted to the Church Gen- 
eral Hospital on March 28, 1924, complaining of 
abdominal discomfort and slight fever and chills. 
On examination he was found to be under-developed 
but with a fair degree of nutrition. Weight, 60 lb. ; 





Fic. 1, —Fatient of Case 2, front and left profile view, showing 
outline of liver and spleen. 


height, 4ft. B4in.; body fairly strong. Lungs nor- 
mal; heart normal. Abdomen barrel shape; cir- 
cumference at costal margin 70 em., and at umbili- 
cus 69 em. No free fluid. Liver hard, nodular, 
6 cm. below the xiphoid cartilage and 6 cm. below 
costal margin in right mid-clavicular line. Spleen 
edge 22-5 em. at greatest distance perpendicular to 
left costal margin. Colon appreciably thickened ; 
abdominal veins visible. Anemia. 

Laboratory Findings.—R.B.C., 2,800,000; hgb., 
13; W.B.C., 1,200 (?); neutrophiles, 77 per cent. ; 
basophiles, 2 per cent.; eosinophiles, 10 per cent.; 
lymphocytes, 6 per cent. ; large mononuclears, 3 per 


cent. Urine negative. Feces, eggs of Schistosoma 
japonicum, hookworm, Ascaris, Trichuris. Serum 
globulin, +++; Wassermann negative. Total 
serum proteins, 9:13 per cent.; albumin, 3:97; 
serum globulin, 5:16 per cent. 
Diagnosis.—Schistosomiasis japonica. 
Therapy.—Potassium antimony tartrate treat- 


ment was begun on April 3 with an initial dose of 
5 e.c. (one per cent. sol.) Slight nausea after 
administration of first dose; further reaction after 
03 grm. of the drug had been administered. Cough 


not marked unti] twenty-ninth day, when 1:05 grm. 
had been given. Treatment continued at intervals 
until fifty-sixth day, when it was deemed advisable 
to discontinue administration due to marked re- 
action. Total drug given, 1:825 grm. Eggs last 
found on the thirteenth day and miracidia on the 
thirty-seventh day after treatment was instituted. 

Examination at end of period of treatment as 
follows: R.B.C., 2,246,000; W.B.C., 1,600 (?). 
Eosinophiles, 6 per cent. Total serum proteins, 
8:80 per cent. ; albumin, 4°67 per cent. ; serum glob- 
ulin, 4:13 per cent. Weight, 68 lb. Liver, 9 cm. 
below xiphoid cartilage, not palpable at right mid- 
costal margin. Spleen edge 9 cm. at greatest dist- 
ance perpendicular to left costal margin. General 
improvement marked. Sixty days after treatment 
was begun the patient was dismissed as probably 
cured. 

Case 8 (fig. 2).—M.P.I., age 18, a farmer from 
Hupeh Province, was admitted to hospital on April 
10, 1924, complaining of abdominal discomfort. On 
examination he was found to be under-developed, 
but in a fair state of nutrition. Weight, 78 lb.; 
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FG. 2. — Patient of Case 3, front and right profile view, showing 
outline of liver and spleen. 


height, 4ft. 11$in. Muscles weak. Lungs and 
heart normal. Abdominal girth at costal margin 
74 em.; at umbilieus, 72 em. No free fluid. Liver 
soft, extending 4 em. beyond the right costal 
margin, but not palpable at midline. Spleen ex- 
tending as a discoidal mass 9 em, perpendicular to 
left costal margin. 

Laboratory Findings.—R.B.C., 3,328,000; hgb., 
44 per cent.; W.B.C., 9,200; neutrophiles, 30 per 
cent.; basophiles, 0; eosinophiles, 23 per cent.; 
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lymphocytes, 31 per cent.; large mononuclears, 13 
per cent.; transitionals, 8 per cent. Urine, nega- 


tive. Feces, eggs of Schistosoma jdponicum, hook- 
worm, Ascaris, Serum globulin + +; Wassermann 
++. Total serum proteins, 8°67 per cent.; albu- 


min, 4:27 per cent.; serum globulin, 4:40 per cent. 

Diagnosis.—Schistosomiasis japonica and syphilis. 

Therapy.—Potassium antimony tartrate treat- 
ment was begun on April 12 with an initial dose of 
5 e.c. (1 per cent. sol.), and was continued at inter- 
vals until the thirty-sixth day of treatment, when 
the first marked toxic symptoms were observed. 
Two days later, when 1:571 grm. of the drug had 
been administered, treatment was terminated. 

The last eggs were found in fæces on the four- 
teenth day and the last miracidia were hatched 
thirty days after treatment was begun. It must be 
noted that a year previously 0°67 grm. of tartar 
emetic had been administered to the patient, so 
that the total amount which he had received within 
the year was 2:24 grin. 

Examination at end of period of treatment showed 
the following: Weight, 86 lb.; It. B.C., 3,392,000; 
W.B.C., 4,200; eosinophiles, 6 per cent. Total 
serum proteins, 9:16 per cent.; albumin, 4:63 per 
cent.; serum globulin, 4:53 per cent.; precipitation 
test negative. Liver, extending 5 cm. below right 
costal margin; spleen, 8 cm. in line perpendicular 
to left costal margin. General improvement 
marked, 

Seventy days after admission the patient was 
dismissed as probably cured. 

Case 4 (fig. 3)J.—M.I.L., age 15, herder and 
farmer from Rupeh Province, was admitted to the 
hospital on March 21, 1924, complaining of heat- 


stroke. On examination he was found to be well 
developed physically. Height, 4ft. 10in.; weight, 
724 lb. Lungs and heart normal. Abdomen 68 em. 


in circumference at costal margin; somewhat 
enlarged between umbilicus and symphysis pubis. 
Liver 4 em, below xiphoid cartilage; 5 em. below 
right mid-clavicular line; soft in consistency. Spleen 
not palpable. 

Laboratory Findings.—HRB.B.C., 4,040,000; hgb., 
66; W.B.C., 9,000; neutrophiles, 62 per cent.; 
basophiles, 0 per cent.; eosinophiles, 31 per cent. ; 
lymphocytes, 5 per cent. ; large mononuclears, 2 per 


cent, Urine negative. Feces, eggs of Schislosoma 
japonicum. Serum globulin, negative; Wasser- 
mann negative, Total serum proteins, 9:60 per 


cent.; albumin, 588 per cent. ; 
3°78 per cent. 

Diagnosis.—Schistosomiasis japoniea (secondary 
stage). 

Ynerapy.—Potassium antimony tartrate treat- 
ment was begun on March 27 with an initial dose 
of 5 e.c. (1 per cent. sol.), and was continued forty- 
nine days, during which time 2:15 grin. of the drug 
were administered. The reaction to the drug was 
very slight, being noted most conspicuously on the 
fourth day of treatment, when a total dosage of 
0:235 grm. had been given. The total amount was 
finally increased to 2:376 grin, 


serum globulin, 





The last eggs were found in the feces on the 
twenty-ninth day and the last miracidia were 
hatched on the forty-first day after treatment was 
begun. i 

Examinations made from time to time until 
June 18, when the patient was dismissed, showed 
urine negative for albumin, and the fæces negative 
for hatched miracidia during the last five weeks of 
observation. On June 9 a second examination 
showed: total serum proteins, 9:15 per cent. ; albu- 
min, 5:82 per cent.; serum globulin, 3:33 per cent. 
The liver was in practically the same position as on 
initial examination, and the spleen was just palpable 
on inspiration. Weight, 77 lb. General condition 
excellent. Ninety days after admission the patient 





Fic. 3.— Patient of Case 4, front and left profile view, showing 
outline of liver and spleen. 


was dismissed with the belief that he was cured. 
Two months later he returned for examination, 
which showed an increase in weight, diminution of 
the liver, and general improvement, 

Case 5 (fig. 4)J.—M.C.P., age 22, farmer from 
Hupeh Province, was admitted to the hospital on 
March 28, 1924, complaining of general abdominal 
distress. On examination. he was found to be 
under-developed, with poor nutrition and moderate 
pallor. Height, 4ft. 62in.; weight, 65 lb. Lungs 
and heart normal, Abdominal girth 72 cm. at 
costal margin and 74 em. at umbilicus. Free fluid 
in abdomen. Liver 10 cm. below xiphoid cartilage, 
3 em. below costal margin in left mid-clavicular line 
and 4 em. below costal margin in right mid-clavieular 
line; hard, nodular. Spleen 11 cem., perpendicular 
to left costal margin. Colon and omentum 
thickened. 
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Laboratory Findings.—R.B.C., 3,664,000; hgb., 
18 per cent.; W.B.C., 6,100; neutrophiles, 58 per 
cent.; basophiles, 0 per cent.; eosinophiles, 15 per 
cent.; lymphocytes, 27 per cent. Urine negative. 
Feces positive for eggs of Schistosoma japonicum, 
hookworm and Trichuris. Serum globulin, + +; 





Fic. 4.—Patient of Case 5, ibid. 


ms) 


Wassermann negative. Total serum proteins, 9:72 
per cent. ; albumin, 3°17 per cent.; serum globulin, 
655 per cent. 

Diagnosis.—Schistosomiasis japonica. 

Therapy.—PDotassium antimony tartrate treat- 
ment was begun on April 2 with an initial dose of 
?c.c, (1 per cent. sol.) and was continued over a 
period of 56 days, during which time 2:08 grm. of 
the drug were administered. No reaction was 
observed until the thirteenth day of treatment 
(0625 grm.), but was not marked until 1:555 grin. 
had been administered. From. this time on until 
the full dosage had been given it was constantly 
present. The last eggs were found on the twenty- 
sixth day and the last iniracidia hatched on the 
thirty-first day after treatment was begun. Treat- 
ment was therefore continued for twenty-five days 
following the last positive laboratory diagnosis. 

On examination on June 1 the liver had receded 
two centimetres in the mid-frontal line, while the 
spleen had receded three centimetres toward the left 
costal margin. The weight had increased to 70 lb. 
The total serum proteins amounted to 8:55 per 
cent.; albumin, 4°23 per cent.; serum globulin, 
£32 per cent. R.B.C., 3,128,000; W.B.C., 3,400; 
neutrophiles, 56 per cent.; basophiles, 2 per cent. ; 
vosinophiles, 14 per cent.; lymphocytes, 13 per 
cent. ; large mononuclears, 1 per cent. On August 5, 





when the patient returned for re-examination, the 
spleen had further receded, so that it was palpable 
only 5 cm. beyond the costal margin. Weight, 
76 lb.; R.B.C., 3,760,000; hgb., 52 per cent.; 
W.B.C., 5,420; neutrophiles, 37 per cent. ; cosino- 
philes, 15 per cent.; small .mononuclears, 18 per 
cent. ; large mononuclears, 20 per cent, The patient 
showed a marked improvement and gave all indica- 
tions of being cured. 

Case 6 (fig. 5).—L.T.Y., age 18, farmer boy 
from Hupeh Province, was admitted to the hospital 
on March 28, 1924, complaining of slight pulmonary 
discomfort and abdominal fullness. On examina- 
tion he was found to be in a fair stage of nourish- 
ment but under-developed. Height, 4ft. liin.; 
weight, 59 lb. Left lung slightly duller than right; 
moist rales at right bases. Heart normal. Abdo- 
men barrel-shaped (‘* pot-belly ’’), with a girth of 
74 cin. at costal margin and 72°3 cm. at umbilicus. 
Free fluid and shifting dullness. Liver palpable 
68 em, below xiphoid cartilage, 6:5 cm. below 
costal margin in left mid-clavicular line, and 5:5 em. 
below costal margin in right mid-clavicular line 
Consistency hard, nodular. Spleen extending 15:5 
cm, at great distance perpendicular to left costal 
margin. Colon and omentum thickened. Abdo- 
minal veins visible, 





Fic. 5.— Patient of Case 6, ibid. 


Laboratory Findings.—W.B.C., 4,120,000; hgb., 
40 per cent.; W.B.C., 4,000; neutrophiles, 64 per 
cent.; basophiles, 1 per cent.; eosinophiles, 10 per 
cent.; lymphocytes, 13 per cent.; large mono- 
nuclears, 12 per cent. Urine negative. Feces, eggs 
of Schistosoma japonicum and hookworm. Serum 
globulin precipitation + +; Wassermann negative. 
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Total serum proteins, 8°76 per cent.; albumin, 4:31 
per cent. ; serum globulin, 4:45 per cent. 
Diagnosis.—Schistosomiasis japonica, 
Therapy.—Potassium antimony tartrate treat- 
ment was begun on April 5 with an initial dose of 
5 e.c. (1 per cent. sol.), and continued for a period 
of 62 days, during which time 2:05 grm, of the drug 
were administered. The first reaction was observed 
on the tenth day, when 0:525 grm. of the drug had 
been administered. After 1 grm. of the drug had 
been given it became necessary to increase the 
interval between injections due to the low. tolerance 
of the patient. The patient was kept under direct 
observation for two weeks following completion of 
the treatment and then dismissed as materially 
improved and probably cured, The eggs were found 
for the last time in fecal smears on the thirty-third 





Fio. 6.— Patient of Case 7, ibid., also shows liver margin after 
treatment had been partially completed. 


day and miracidia were last hatched forty-five days 
following the initial dosage. Before dismissal 
physical examination showed the liver to have 
remained in about the same position as at admis- 
sion, while the spleen had receded 3 em. toward 
the costal margin. Weight 624 lb. The total serum 
proteins amounted to 8:20 per cent., of which 3:96 
per cent. was albumin and 424 per cent. serum 
globulin. | R.B.C., 3,032,000; W.B.C., 3,000; 
eosinophiles, 13 per cent. Two months later the 
patient returned for re-examination. The weight 
had reached 703 lb. The liver was palpable only in 
the midline. The spleen had receded another 4 cm. 
R.B.C., 4,848,000; hgb., 60 per cent.; W.B.C., 
5,600. Serum globulin precipitation +.  Eosino- 
philes 15 per cent. General appearance and 
nutrition excellent. 
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Case 7 (fig. 6).—S. H. C., age 20, farmer boy 
from Hupeh Province, was admitted to the hospital 
March 28, 1924, complaining of '' itch ’’ and abdo- 
minal discomfort. On examination he was found 
to be under-developed, with noticeable anemia and 
pallor. Height, 4ft. 5in.; weight 671 lb. Eczema 
of scalp; eyelids edematous. Heart normal except 
for slight systolic murmur at apex. Lungs normal. 
Abdomen barrel-shaped (‘‘ pot-belly ’’), with a girth 
of 70:5 cm. at costal margin and 72 cm. at 
umbilicus. Liver palpable 8 em. below xiphoid 
cartilage, 2 em. below costal margin in left mid- 
clavicular line and 5 em. below costal margin in 
right mid-clavicular line. Consistency, soft. Spleen 
palpable 5 cm. at greatest perpendicular to left 
costal margin. Abdominal veins visible. 

Laboratory Findings.—R.B.C., 1,832,000; hgb., 
43 per cent.; W.B.C., 11,700; neutrophiles, 68 per 
cent.; eosinophiles, 18 per cent.; lymphocytes, 7 
per cent.; large mononuclears, 7 per cent, Serum 
globulin precipitation +; Wassermann negative. 
Urine negative. Feces, eggs of Schistosoma 
japonicum and hookworm. Total serum pro- 
teins, 8:02 per cent. ; albumin, 4:20 per cent. ; serum 
globulin, 4°72 per cent. 

Diagnosis.—Schistosomiasis japoniea, hookworm, 
eczema of scalp. 

Therapy (see Table I).—Potassium antimony 
tartrate treatment was begun on April 7 with an 
initial dose of 5 c.c. (1 per cent. sol.) and continued 
for a period of sixty days, during which time 
2:005 grm. of the drug were administered. Re- 
aetion to the drug began on the third day, when a 
total of 0:225 grm. had been administered. It 
became so marked when the total dosage had 
reached 1:025 grm. that a period of eighteen days 
was allowed to elapse before further treatment was 
attempted. During the latter half of the treatment 
reaction was marked, although the general con- 
dition of the patient improved from day to day. 
The last eggs were found in fecal smears on the 
twenty-eighth day and the last miracidia were 
hatehed on the thirty-ninth day following first dose 
of the drug. The patient was continued under 
observation until the eighty-third day, when he was 
dismissed, greatly improved and apparently cured 
of the infection. Physical examination before dis- 
missal showed a slight increase in weight, 72 lb. 
General shape improved. Liver and spleen barely 
palpable on inspiration. Total serum proteins, 8:38 
per cent. ; albumin, 450 per cent. ; serum globulin, 
3°88 per cent.; R.B.C., 3,064,000; W.B.C., 5,400; 
neutrophiles, 31 per cent.; basophiles, 1 per cent. ; 
eosinophiles, 43 per cent. ; lymphocytes, 2 per cent. ; 
large mononuclears, 20 per cent.; transitionals, 3 
per cent. Serum globulin precipitation negative. 
Feces positive for hookworm. 


Discussion OF DATA PRESENTED. 


With the possible exception of Case 4, which 
represents a slightly earlier stage of infection than 
the other cases in this series, all of the cases studied 
denote a single stage of schistosomiasis Japonica, a 
moderately advanced pre-ascitie condition, in which 
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both liver and spleen are markedly enlarged, in 
which there is an appreciable secondary anemia and 
in which eosinophiles still constitute a considerable 
fraction of the white blood cells. In this respect 
they correspond to the majority of Tootell’s twenty- 
six cases from Changteh, Hunan, twelve of which 
received a course of tartar emetic treatment suffi- 
cient to justify Dr. Tootell in the belief that cures 
had been effected. These are summarized in 
Table ILL by the side of the Wuchang cases. They 
correspond in some degree to certain cases studied 
by one of us (H.E.M. in Faust and Meleney, 1924, 
p. 224) in Kashing, Chekiang, in 1923. The case of 
the American naval officer (Faust and Meleney, l.c. 
p. 236), and the case of a Roumanian gipsy under 
the care of Dr. C. U. Lee in the Peking Union Medi- 
cal College Hospital in 1924 (see Table III) both 
represent incipient infections. Libby’s cases of 
both series (Libby 1023, 1924) constitute groups of 
advanced schistosomiasis japonica with severe cirr- 
hois of the liver, usually accompanied with marked 
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in the infection; and with the exception of Case 4 
they were all under-developed. They all had enlarged 
palpable livers, and all but Case 4 had enlarged 
spleens. 

Careful plotting of the livers and spleens of all 
seven cases on a diagram chart (fig. 7) after they 
have been reduced to a common standard shows a 
marked diversity in size and shape of these organs. 
The distribution of the palpable liver areas is much 
more irregular than those of the spleens, although 
the apices of the latter are much more dispersed 
than Christophers has found to obtain in malaria 
spleens in Indian children (Christophers, 1924, 
p. 109). It is realized that an index based on dist- 
ance palpable below the costal margin is somewhat 
variable, depending materially on the chest and 
abdominal development of the patient and in no less 
a degree at times on the enlargement of the liver in 
this disease. Yet the shape and size of liver and 
spleen differ so considerably in schistosomiasis 
japonica in cases of the same stage and supposedly 


TABLE III. —CowPanRATIVE DATA on TARTAR EMETIC TREATMENT OF SCHISTOSOMIASIS PATIENTS IN CHINA. 









































; American Naval AT! Bee's cns Wuchang cases Tootell's cases Libby (2 Libby (i 
| Gmipient) : heheh i agreed ad- (morana ad- | a satan D nis (3 deut d aai 
| | 
Rationing of drug used ... | 0:1.0:2 grm. | 0*04-0-1grm. | 0:05-0:1 grm. 0:01-0'1 grm. | 0:033-0:156 grm. | 0:033-0:1 grm. 
each time each time | each time each time each time each time 

Total drug used . 1:8 grm 2:0 grm | 2 grm. or more 1:2 grm. 1:62 grm. 077 grm 
Average number doses: 19 27 | 15:6 13:5 7:3 
Average last egg 0:95 grm 1:95 grm.* 0:98 grm. | 1:2 grm. 0:6 grm. 0:59 grm 
Average hatched miracidia — 1:45 grm. 1:32 grm. — — l — 
Average time of last egg 9 days 32 days* 21:7 days ? ? ? 

after initial dose 
Average time of last — 22 days 35:5 days — — 

hatched miracidia — 
Average time occupied by 17 days | 34 days 52 days 31:3 days 35:8 days 40 days 

treatment | À 
pod interval between | 1:4 + days ca. 1:5 days 2:4 days 2:4 days 2:6 + days 5'0 + days 

oses | 
| 
* A few non-viable eggs were passed ten days after miracidia were hatched. Note comment in text. 

ascites. While there are differences in presentation of the same degree of infection, that the value of 


of data of these several groups of cases which do not 
make a detailed comparison in the symptomatology 
und treatment of them possible, on the whole they 

constitute a progressive series from the early incipi- 
«nt type to the last stage of the disease. Some of 
the data as presented in Table III, if taken out of 
the case histories, are in conflict with similar data 
irom other groups. However, they represent the 
only cases treated with tartar emetic in China of 
which there are sufficient data for comparison. It 
will therefore be useful to keep this fact in mind 
in considering the Wuchang cases. 


PuysicaL FINDINGS. 


The Wuchang series consists of cases of young 
male Chinese of approximately the same age (15-25 
years) coming from the same region, of the same 
‘ecupation, and having about the same amount of 
exposure to this and to other infections. With the 
exception cf Case 4 they represent a similar stage 


attempting to utilize such an index in this infection 
is questionable, If we take the livers and spleens 
of different stages of the disease, and plot them on 
a common chart (fig. 8) we do not get the simple 
curve which Christophers secured for his malaria 
series, but a very greatly dispersed and uncorre- 
lated graph. In other words, although in general 
there may be some correlation between the size of 
the liver or spleen and the severity of the infection, 
such a correlation does not necessarily follow. In 
fact, Faust and Meleney have shown (l.c., p. 222) 
that there is frequently an inverse relationship 
between the sizes of liver and spleen in advanced 
eases, * which does not vary with the degree of 
ascites nor with the apparent duration of the dis- 
ease." They consider '' that it is probably related 
to thrombosis of the portal or splenic vein, and to a 
combination of other indefinite factors, including 
the toxemia of the infection and the early plugging 
of many portal venules by the eggs of the parasite. ” 
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Fic. 7.—Outline of livers and spleens in Wuchang series of seven cases of schistosomiasis japonica. 
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1L—1L, liver outline 


of Case 1; 1s—1s, spleen outline of Case 1. 


In other words, although ascites represents a late 
stage in schistosomiasis japonica, the factors 
involved in the enlargement of the liver and spleen 
in this disease are so many and at times so compli- 
cated that they cannot be expressed in any simple 
formula or curve. 

In all cases, except those with marked ascites, 
improvement occurred after antimony therapy. 
There was considerable evidence afforded that in 
such patients a certain amount of tartar emetic is 
lethal for the worms in the portal system. How- 
ever, the destruction of the vital tissues of liver and 
spleen and replacement by fibrous connective tissue 
is another matter. If destruction has not been too 
great, a recession of liver and spleen under the costal 
margin begins before or soon after the minimum 
lethal dose for the parasite has been initiated and 
continues until these organs approach their pre- 
diseased normal condition. If, on the other hand, 
destruction and replacement of vital tissue with 
fibrous tissue have been profound, little improve- 
ment from the condition of cirrhosis resulting froin 
the infection can be expected. Such patients may 
be cured of the infection but not of the disease. 


LABORATORY FINDINGS. 

(1) Blood.—When we turn from the physical find- 
ing in schistosomiasis japonica to the laboratory 
findings, we are confronted with data much more 
rcadily correlated. 

In the early active stage of the disease in man the 
percentage of eosinophiles is usually very high. In 
the case of the American naval officer. (l.c.) it 
ranged from 52 to 29 per cent. In Lee's Roumanian 





, Fic. 8.—Graph showing spleen size in schistosomiasis 
japonica in comparison with mean average of malaria spleens 
in Indian children (Christophers’ data). e, greatest distance of 
schistosomiasis spleen from left costal margin; X, ibid. for 
malaria spleens; Q, umbilicus. 
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case it was likewise exceptionally high (from 72 to 
27 per cent.). The Wuchang cases, which represent 
a more advanced stage of the infection, ran from 48 
to 10 per cent., with an average of 231 per cent. 
Tootell’s cases from Changteh showed from 30 to 9 
per cent. eosinophilia, with an average of 13 per 
cent. The Kashing series (Faust and Meleney, 
le. p. 224) had an average eosinophilia of 16:8 per 
cent. for the early members of the series and 4:3 per 
vent, for the late ascitic cases. — Libby's cases (1924, 
386) had an average eosinophilia of 6:4 per cent. 
Furthermore, while the percentage of these cells 
may be reduced somewhat as treatment progresses, 
it remains high for a considerable period after a full 
course of treatment has been administered. Five 
members of the Wuchang series, examined three 
months after treatment was instituted and a month 
or more after it was completed, had an average 
estnophilia of 16:8 per cent. as against 21:2 per 
wnt. before treatment. 

While the number of red blood cells and the 
Lxmoglobin percentage are frequently rapidly 
reduced in schistosomiasis japonica, with attendant 
cinical signs of secondary anemia, once the disease 
has run a course of several months the red blood 
(vis bear little relationship to a particular stage of 
the infection.! The Wuchang series had a R.B.C. 
ranging from 1,832,000 to 4,120,000, and a hgb. per- 
ventage from 37 to 66 (average 46:6 per cent.). The 
heb. in Tootell's cases averaged 00:2 per cent. ; in 
Libby's advanced cases it averaged 57 per cent. Nor 
is the percentage of hemoglobin necessarily corre- 
lated with the number of red cells. In treated cases 
however, if we may judge from the Wuchang series, 
‘he hemoglobin percentage rises appreciably before 
the number of red cells inereases. 

(2) Serum globulin (Table II).—Ray's precipita- 
tion test for serum globulin (Sia, 1924) varied in the 
Wuchang series from + + + to negative, although 
the majority were ++. The total serum pro- 
tins of the seven patients on admittance varied 
"ran 867 to 0772 per cent., and the serum globulin 
fan 3°78 to 6:55 per cent., with averages for the 
series of 9°13 and +98 per cent. respectively. If we 

inpare these percentages with the Kashing series 

Meleney and Wu, 1924, 858) we find somewhat 
"umiar figures. It seems more justifiable, however, 
to divide this latter series of cases into two equal 
zwups: (a) moderately early, and (b) late. The 
average total serum proteins for the first half of the 
series is 8°01 per cent. that for the second half 8:73 
pPreent, Similarly the serum globulin averages 
ESO per cent. and 6:19 per cent. The highest serum 
Zobuln in the case of the American naval officer 

Meleney and Wu, l.c., 360) was 3°68 per cent., a 
‘ower figure than any member of the Wuchang 
-rnes and lower than ali but three of the Kashing 
series. On the other hand, the total serum protein 
(this case was practically the same as that of the 
erage for the Kashing series. On the whole, 











1 It is to be expected, of course, that on the average late cases 
Lave a more pronounced anemia than early cases. 
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therefore, but not necessarily in each individual case, 
the data support the view that there is no important 
change in the total serum proteins in untreated 
cases during various stages of the infection, although 
there is an increase in the serum globulin. 

In the case of the American naval officer referred 
to above there was a marked decrease in the serum 
globulin on the seventh day of treatment with tartar 
emetic, but a return later to the original percentage. 
In our Wuchang series estimates of the total serum 
proteins in six cases for an average period of sixty- 
four days following the initial administration of 
tartar emetic showed a slight diminution in all cases 
except Case 2. Likewise, a similar estimate on the 
serum globulin showed a more or less marked 
decrease in pereentage except in Case 2. It seems 
possible that the condition in this single case can be 
explained by the positive Wassermann reaction. As 
improvement takes place in schistosomiasis patients 
following tartar emetic treatment, there are indica- 
tions of a reduction in the serum globulin. 

(3) Urine.—Throughout the series urinalysis was 
consistently negative for albumin and sugar. 

(4) Feces.—The eggs other than those of Schisto- 
soma japonicum found in the feces indicated no 
heavy infection which could essentially alter the 
physical condition of the patients or cause marked 
deviation from normal of the blood picture. In no 
case was the feces bloody, as in initial or terminal 
dysentery or in spontaneous eruptions of a large 
number of eggs bursting through the intestinal wall. 
The relationship of the presence of eggs in the stool 
and of viable miracidia will be discussed under the 
subject of treatment. 


TREATMENT. 


The result of tartar emetic therapy in the 
Wuchang series was both a success and a dis- 


appointinent. It wag successful in that under 
carefully controlled conditions it showed that 
moderately advanced cases of schistosomiasis 


japonica can probably be cured. It was unsuccess- 
ful in that it demonstrated clearly that two grammes 
of the drug cannot be administered to patients in 
this stage of the infection within the limit of one 
month. In fact, under most favourable financial 
arrangements for the patients the tedium and dis- 
comfort of a complete treatment caused almost as 
many patients to run away from treatment as 
actually stayed through a complete course. In 
Tootell's twelve cases (1924), which he designated 
as “f cured,” he gave an average dosage of tartar 
emetic of 1:2 grm. administered on the average in 
156 injections; the number of doses covered an 
average period of 37°3 days. He determined his 
dosage and spacing of injections in the usual manner 
by observing the tolerance of the patients and the 
signs of reaction, and the end point in the treat- 
ment by examining stools for five or more successive 
days and finding them to be negative. Comparison 
of Tootell’s data with similar items in our series 
(Table HIT) shows certain points of agreement. 
We started with a larger initial dosage of the drug, 
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but Tootell’s cases soon caught up with ours in 
amounts administered each time.  Tootell's treat- 
ment of 1:2 grm. covered a slightly longer period 
than we took to administer a similar amount to 
our patients (30 days) Our series showed an 
average last egg recovered by fæcal examination on 
the twenty-second day after beginning treatment, or 
at a time when 0:08 grm. of the drug had been 
administered. But our hatching of miracidia as 
a check on the recovery of eggs consistently showed 
(compare Table Il) that the absence of eggs in 
routine smear examinations is an unsafe method of 
diagnosing ‘‘ cures." An average additional dosage 
amounting to 0°34 grm. covering a period of four- 
teen more days was administered before hatched 
miracidia were negative as well as the eggs. In 
none of our series have eggs been found after 
miracidia became negative in washed faces, although 
daily routine examinations were continued until the 
treatment was completed. 

In this connection Dr. C. U. Lee's case (Table 
III) needs a word of explanation. It appears as if 
the data relative to the appearance of the last egg 
and the last hatched miracidia were reversed. The 
miracidia were hatched in the standard way ad- 
vocated by Faust and Meleney (1924, p. 218). How- 
ever, the eggs were examined each time in a more 
careful way than the ordinary smear method, in 
case that proved negative. ^ Larger samples of 
fæces were centrifuged and the sediment carefully 
examined for eggs. This more thorough search re- 
vealed eggs not found in the ordinary way. It 
may be added, however, that no viable eggs were 
found after the miracidia failed to hatch. It is 
evident, therefore, that eggs filter through the in- 
testinal tissues in small numbers after the miracidia 
have been rendered mon-viable. Unfortunately, we 
cannot state from our present information whether 
these non-viable ova filtered through the tissues 
following or preceding the death of the parent worms 
in the portal system. We are able to state, never 
theless, that the ‘‘ hatched miracidia test” is ^ 
much more reliable laboratory method of determin- 
ing the apparently lethal amount of the drug for 
the worms than that of searching a fecal sample 
for the eggs by the smear method. 

It is possible that Tootell’s average dosage of 
1:2 grm. constitutes a sufficient amount of the 
drug to kil] the worms in incipient or moderately 
advanced cases. In the five patients of his series 
which he re-examined a month later, and the one 
which he re-examined six months later, that would 
appear to be a correct inference. If such is the 
case, then the worms are killed before the last 
viable ova filter through to the intestinal lumen. 
However, we are inclined to believe that safetv 
lies in a somewhat longer treatment and the ad- 
ministration of a greater amount of the drug, Yet 
it seems hardly likely that two grammes is required 
to effect a cure in such cases. Tf it ean be shown 
by the study of a sufficient number of cases that 
cures can be effected by the administration of 
1:5 grm. of tartar emetic covering a period of about 


forty-five days, either according to our suggested 
method of administration or any other feasible one, 
the patient would be relieved of many of the in- 
toxicating symptoms of the treatment most pro: 
minent during the administration of the last 
0:5 grm. of the drug. 

We believe that Libby's cases (Table III), repre- 
senting, as they do, an advanced type in which 
hepatic cirrhosis (with ascites) has proceeded beyond 
a period of functional recovery of the liver, have little 
hope from tartar emetic treatment. The marked 
toxic effects exhibited by the patients during treat. 
ment, the reduced dosage necessitated, except ir 
one instance, where grave antimony poisoning re 
sulted in death, and the prolonged interval neces- 
sary between injections, all contra-indicate tarta: 
emetic therapy in this stage of the disease. Iv 
such cases there is little hope for recovery, even if 
it were possible to’ administer enough of the drug 
to kill the worms. These advanced cases un 
doubtedly represent a type more grave than any 
of the cases of schistosomiasis hematobia or schisto: 
somiasis mansoni and must be recognized as such. 
In fine, even in moderately advanced cases ol 
schistosomiasis japonica, tartar emetic is not as 
simple a procedure as in early cases, and they are 
surely not as amenable to simple treatment as 
either vesical or rectal bilharziosis. As schisto- 
somiasis japoniea develops the patients tolerate a 
smaller and smaller amount of the drug at one 
time, a condition differing from that in kala-azar 
patients, whose tolerance for the drug is fairly com- 
parable to that of bilharzia patients. A probable 
explanation for the greater severity of this disease 
is the far greater fecundity of the female worm. 
with the correspondingly larger number of eggs 
extruded into the tissues. It may be that the liver 
is so severely and extensively damaged by these egys, 
even in moderately advanced cases, that poisoning 
by the drug is induced more readily. It will rc 
quire longer courses of treatment with smaller doses 
and longer intervals between doses to cure these 
cases than is necessary to cure very early ones, 

This treatment cannot feasibly be carried on a! 
the present time in China in out-patient clinics or 
account of the marked reaction of the patient to the 
drug. However, we are not in a position to advocat: 
the use of other. therapeutics in schistosomiasis 
japonica, since no other drug has been given ever 
the trial to which tartar emetic has been subjected 
The fact that tartar emetic has been proved specific 
in early and secondary stages of the disease make: 
it possible to treat such cases as in-patients, but th! 
drug needs to be used with great caution in ad 
vanced cases. 


SUMMARY AND CONCLUSIONS. 


(1) This study was undertaken: (a) To test the re 
actions of patients suffering from schistosomiasi: 
japonica to intravenous injections of tartar emetic 
administered in moderately heavy doses; and (b 
to determine the potency of the drug in killing the 
parasite responsible for the infection. 


April 15,1925] THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


165 














(2) A series of seven young males suffering from 
moderately advanced schistosomiasis japonica was 
selected and treatment instituted on them as in- 
patients in the Church General Hospital, Wuchang, 
China. The data secured embodied (a) detailed 
history and physical examination, (b) detailed blood, 
urine and fæces examinations on admission and 
throughout the study, (c) treatment with tartar 
emetic up to about 2 grm. or until they were 
believed to be cured; reaction to the treatment and 
effect of the drug on the patient, as determined by 
clinical and laboratory findings. 

(3) Although it was proposed to administer the 
entire amount of the drug within one month, prac- 
tical experience, based principally on the tolerance 
of the patient, showed that such a programme was 
not feasible. About sixty days was found to be 
necessary for the full treatment. 

(4) The hatching of miracidia for an average period 
of fourteen days after the last eggs of the parasite 
were found in the feces by routine smear examina- 
tion showed that the former method is preferable 
in estimating the minimum amount of the drug 
lethal for the parasite. Even this method, how- 
ever, is not an absolute check, since the parasites 
in the portal system may still be viable after the 
laboratory tests are all negative. 

(5) In the Wuchang series eggs ceased to appear 
in routine fecal smears after an average of 
twenty-two days, with an average administration 
of 098 grm. of tartar emetic. Miracidia were 
hatched up to the thirty-sixth day, or until an 
average of 1-32 grm. of the drug had been given. 
It is felt that 2 grm. of tartar emetic may be an 
over-dosage in incipient or moderately advanced 
cases of schistosomiasis japonica, If 1°5 grm. is 
found by experience to be sufficient, much of the 
discomfort of the patient, due to the administration 
of an additional 0°5 grm., can be avoided. 

(6) The series treated gave evidence that tartar 
emetic treatment in moderately advanced cases of 
shistesomiasis japonica caused marked improve- 
ment and probably cure, as indicated by clinical 
and laboratory examinations. The blood picture 
improved, the liver and spleen began to recede, 
and the general physical condition of the patient 
showed a decided improvement. Tartar emetic is 
advocated, therefore, for incipent cases and those 
of the secondary stage of the infection, but caution 
in the use of the drug is recommended in cases with 
advanced cirrhosis and ascites. 
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Experimental Amebiasis in Cats from Acute and 
Chronic Human Cases (Edna H. Wagener and 
Margaret D. Thompson, University of California 
Publications in Zoology, Vol. 26, No. 15, 1924).— 
Attempts have been made to infect kittens with 
motile amæbas from acute and chronic cases of 
amæbiasis. One acute dysenterie fecal specimen 
produced infection in three kittens, which was carried 
through six transfers in thirty-three cats. Fourteen 
attempts to infect kittens with motile amcebas from 
chronic cases resulted in only one infection which 
was transferred only once to a young kitten. 
Amæbas have been found to appear intermittently 
in the stools from cats with chronie or subacute 
experimental amæbiasis. Kittens which have been 
previously injected with motile amebas were more 
difficult to infect than normal animals of the same 
age and size, thus suggesting a possible immunity. 
No cysts were found in the feces of infected cats 
at any time. It has been found impossible to in- 
fect guinea pigs and rats by the rectal injection 
of actively motile amcbas obtained from acute 
cases of experimental dysentery in kittens. No 
infections resulted in guinea-pigs which were fed on 
cysts from human feces. 





Notes on Ocular Epidemiology in Libia (RE. 
Bartolotta, Arch. Ital. Scienze Med. Coloniali, 
February-March, 1924).—The conjunctival diseases 
occurring in Libia may be classified into: (a) 
catarrhal, (b) muco-purulent, (c) fibrino-purulent. 
The catarrhal are of bacillary origin, the muco- 
purulent are due to staphylococci, and the fibrino- 
purulent to pneumococci. These never appear in 
epidemic form at the same time; the catarrhal are 
observed in spring and early summer, the muco- 
purulent in summer, and the fibrino-purulent in 
the autumn and early winter. In the very cold 
and rainy months these infections do not appear at 
all. It is interesting to note that fair people are 
more susceptible than dark, but no race is exempt 
from the disease. 
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A WHITE AUSTRALIA: IS IT A POSSIBILITY ? 
By SYDNEY J. SKERTCHLEY, J.P. 
(Continued from page 142.) 

CHAPTER XI 

Natural Rate of Increase. 


(173) By the natural increase of a population is 
meant the excess of births over deaths. Where 








immigration is not a factor, this represents the 
numbers given in census returns, but where, as in 
Australia and the United States, immigration is a con- 
siderable item, it must be carefully and separately 
dealt with. It has, I trust, been overwhelmingly 
demonstrated that no land can hold its own if it 
depend solely on immigration. The East and West 
Indies show this unmistakably, and we have seen that 
even in the United States immigration has not had 
the effect so fondly anticipated by the early statis- 
ticians. Moreover, no country can stand the con- 
tinual strain of immigration, and we have shown how 
the European source of supply shows strong signs of 
depletion, and has only been maintained of late by the 
artificial stimulus of interested advertisement. It 
behoves us, then, to examine carefully both our rate 
of natural increase and our immigration returns. 
These last can only be approximately estimated by 
taking the excess of arrivals over departures, but the 
resulting figures are sufficiently near the truth for our 
purpose. 

(174) Now the natural increase depends not only 
upon the birth-rate, but upon the death-rate also. 
Where the death-rate is low (that is when the country 
is healthy, or otherwise conducive to longevity) we 
may have a high rate of increase with a low birth- 
rate. This is what happens in the Commonwealth. 
" Notwithstanding its comparatively low birth-rate, 
Australia has a high rate of natural increase, owing to 
the fact that its death-rate is a very low one.” 

(175) This is a most important fact, and we must 
deal with it in some detail. For various reasons it is 
only possible to deal with what is technically called 
the crude birth-rate, that is, the number of births per 
1,000 of the mean annual population. This rate for 
the Commonwealth has been as follows -— 


1901 ... 27:14 
1902 ... 26:66 
1908 ... 26:23 
1904 ... 26 33 
1905 ... 26:12 
1906 ... 26:81 
1907 ... 26:55 


This birth-rate is lower than that of any European 
countries, except Scandinavia, Belgium, and France; 
the rate for England, for example, is 271, while for 
Russia it is as high as 47:9. But this is to some 
degree compensated by the low Australian death-rate, 
which in 1907 was only 109, as against 15°6 for the 
United Kingdom. 

(176) The result of the combined low birth-rate 
with a low death-rate is to give the Commonwealth a 
natural increase of 15'0, as against 1213 for England 
and Wales. The actual increase varies between 184 
for Western Australia and 1967 for Victoria, that for 
Queensland being 15:63. So far, then, as natural 
increase is concerned we seem to have nothing to 
complain of. But, alas, this is a misreading of the 
evidence. Hear what Mr. Knibbs has to say upon 
the matter. Under a special heading he calls serious 
attention to the “unsatisfactory nature of the 
Commonwealth rate.” 

(177) “ The annual rate of increase in the Common- 
wealth population for the quinquennium 1901-6 was 
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practically identical with the annual rate for Germany, 
the figures being respectively 1°49 per cent. and 1'47 
per cent. In view of the sparsity of the population of 
Australia and the recency of its settlement, this rate 
of increase, equal only to that of such a densely popu- 
lated country as Germany, cannot be regarded as satis- 
factory. When contrasted with the growth of popu- 
lation in the United States the comparison is even less 
favourable, since the annual rate of increase of that 
country for the period 1901-6 was 1°62 per cent. 
Further, if the inerease in the population of the Com- 
monwealth be compared with that of the United 
States under comparable conditions as to density of 
population, it will be seen that whilst during the 
seventy years 1790-1860 the population of the United 
States increased at a rate of slightly more than 3 per 
cent. per annum, that of the Commonwealth has, in 
the past ten years, grown at less than half that rate. 
The full significance of the difference between these 
two rates of increase will be seen on comparing the 
figures shown in line (a) below with those appearing 
in line (b). The former represent the population of 
the Commonwealth in the years specified, on the 
assumption that the rate of increase experienced in 
the Commonwealth during the past ten years 
remains permanently in force, while the latter show 
what it would be in the same years if the rate of 
increase experienced in the United States during the 
seventy years, 1790-1860, were in force. 


earnest becomes of the cry “ Australia for the Aus- 
tralians ” ? . 

(180) Nor is this putting the case at its strongest. 
It may be argued that after all we may rely upon 
immigration to keep our ranks full, even if our cradles 
are comparatively empty. We will see how this 
works out in practice. It has already been shown 
that no country can stand a continual drain of its 
populace, and that the tide of emigration, though 
bolstered up by artificial stimuli, is ebbing rapidly. 
But we will cede these points and ask whether 
Australia has proved, and is proving, the tempting 
lure that many conscientiously believe to be the 
case. 

(181) There is plenty of room for expansion in 
Australia—the land is by no means overcrowded. 
Again let Mr. Knibbs speak. “From one aspect 
population may be less significant in respect of its 
absolute amount than in respect of the density of 
its distribution. The Commonwealth of Australia, 
with an area of 2,974,581 square miles, and a popula- 
tion on 31st December, 1907, of 4,197,037, has a 
density of only 1°41 persons to the square mile, and 
is, therefore, the most sparsely populated of the 
civilized countries of the world. For the other 
continents the densities are approximately as 
follows: Europe, 111; Asia, 55; Africa, 13; 
America, 10. The population of the Commonwealth 
has thus about 14 per cent. of the density of that 


SIGNIFICANCE OF PRESENT RATE OF GROWTH OF COMMONWEALTH POPULATION. 


Dec. 31 Dec. 31 Dec. 31 Dec. 31 
1907 190s 1909 1910 
(a) 4,197,037 4,260,000 4,324,000 4,388,000 
(5) 4,197,037 4,324,000 4,454,000 4,588,000 


Dec. 31 Dec. 31 Dec. 31 Dec. 31 
1920 1930 1940 1950 
5,091,000 5,906,000 ... 6,852,000 7,949,000 
6,176,000 8,321,000 ... 11,188,000 ... 15,058,000 


(a) On basis of Commonwealth rate of increase, 1898-1907. 
(b) On basis of U:S.A. rates of increase, 1790-1860. 


“These are not predictions as to the probable 
future population of the Commonwealth, but com- 
putations showing what the population will be if 
only the present rate of increase is maintained, and 
what it would be if the increase were as rapid as 
in the United States at a comparable period.” 

(178) Now this is one of the most remarkable and 
important official statements ever made with respect 
to the population of Australia. It is the deliberate 
finding of an accomplished statistician who has at 
command the most complete details. I confess my 
own investigations, though pointing to a similar 
general result, hardly led me to see the problem in 
so grim a light. 

(179) But the amazing point is that Mr. Knibbs 
should have selected the United States for com- 
parison, as I had done in the previous article (pars. 
138-166). But, whereas Mr. Knibbs saw in the 
United States an increase that, he grieves, seems 
hopeless for Australia. I, from the same evidence, 
proved that the rate in the United States was a 
falling one, and threatened the extinction of the Fair 
Whites. Now, if the case of the United States is 
so alarming to her own people, and if the case of the 
Commonwealth is so much worse that our cousins' 
condition looks rosy in comparison, what in all sober 


of America, about 11 per cent. of that of Africa, 
about 24 per cent. of that of Asia, and about 1} 
per cent. of that of Europe.” This mode of stating 
the case is a just one. It cannot be claimed as 
a set-off that much of Australia is uninhabitable 
desert, for the same is true of Africa and Asia, and 
to a lesser degree of, America. How, then, have 
our immigrants fared ? 

(182) During the forty-seven years, 1861-1907, 
there was a net excess of arrivals amounting to 
784,982 persons. That is 26 per cent. of the in- 
crease has been due to net immigration, and 74 per 
cent. to natural increase. The immigrant increase 
has not been equally spread over the States of the 
Commonwealth, for during the period in question, 
the departures from Tasmania and Victoria have 
exceeded the arrivals, in the former case by 12,488, 
in the latter by 26,718. Indeed in all the States 
there have been quinquennial periods in which the 
departures have exceeded the arrivals; in New South 
Wales and Queensland in 1881-5; Victoria in 1886- 
90; South Australia in 1876 80; in Western Aus- 
tralia and Tasmania in 1896-90. Again let me cite 
Mr. Knibbs. 

(183) "During the twenty-six years, 1881-1907 
the annual rate of increase in the population of the 
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Commonwealth has exhibited a marked decline, 
falling from an average of 3'86.per cent. for the five 
years 1881-6 to an average of 1'49 for 1901-6, the 
rate for the latter period being also the average for 
the five years 1891-6. A slight improvement took 
place in 1907." 

(184). Now what do these fluctuations of immi- 
gration show? "There seems to me to be but one 
answer. In spite of the mining and other booms 
that have done so much for Australia, in spite of her 
exquisite climate, in spite of her fertile and cheap 
lands, Australia has not been able to attach her 
immigrants to her soil as firmly as America has done. 
There we have no parallel to the fluctuating wave 
across the sea. Victoria and Tasmania, the most 
home-like of the States, have sent more people from 
their shores than they have received, and so slender 
is the hold of the remaining States that at the touch 
of drought or commercial depression the new comers 
take flight. The native Australian cannot keep up 
the natural increase ; the immigrant does not. 

(185). Even this does not fully represent the 
seriousness of the result of this investigation. We 
have still to consider the effects of our tropical 
regions upon the stamina of the people, and the truly 
alarming and unparalleled tendency of the Australian 
to congregate in towns instead of diffusing over the 
wide and life-giving country, in which alone lies, in 
my belief, the possibility of there being a permanent 
white Australia at all. This will be the subject of 
my next, and last, article. 


————9—— ——— 


Annotations. 





Treatment for Tapeworms (H.  Iacobaeus, 
Ugeskrift f. Laeger, 1924).—The writer has been 
in charge of an 85-bed hospital in Copenhagen for 
twenty-one years, during which time 132 cases of 
tapeworms have been treated, most of which were 
due to infection with the Tania mediocanellata. 
There was no case with T. solium. and only seven 
with Bothriocephalus latus. Up to 1869 T. solium 
was very common in Denmark, but it has since 
gradually died out. In one case three large speci- 
mens of the B. latus were found in the same host, 
and in another case there were two specimens of 
T. mediocanellata in the same host; the latter is 
a very rare occurrence. In several of the writer's 
cases of T. mediocanellata there were none of the 
classical symptoms of tapeworm infection, and in 
only a few was there some emaciation. | Bothrio- 
cephalus may cause severe anemia and should be 
treated immediately; it is easily expelled, In 
the case of T. mediocanellata active treatment 
is not urgent, and if there are complieations 
such as pregnancy, treatment should be deferred 
till the complications no longer exist. About 
100 cases have been reported of serious impair- 
ment of vision following administration of filix 
mas; mostly observed in South Germany and 
Switzerland. Although this drug is used exten- 
sively in Scandinavian countries, especially in 


Finland, no eases of amaurosis have been recorded. 
Negative results with the treatment of filix mas are 
generally due to inferior quality of the drug. 





Malaria in Rural Settlements in Palestine. 
Incidence and Etiology of Malaria (I. J. Kligler, 
Journal of Hygiene, December, 1924).—Statistical 
and laboratory data are presented, which bear on 
the incidence and epidemiology of malaria in rural 
Palestine. These data indicate that the annual 
incidence of malaria ranged between 50 and 100 
per cent., and that in the areas where no control 
was effected in 1922 it was always considerably 
higher than the minimum figure. They also show 
that malaria is both endemic and epidemic and 
that there are two epidemic periods, one in the 
summer and one in the fall of the year. In the 
winter and spring there is little or no primary 
malaria. The parasites most frequently encountered 
are P. vivax and P. falciparum; P. malariz is un- 
common. The P. vivaz is found throughout the year, 
but constitutes about ninety-eight per cent. of the 
total malarias in February to June and only fifty 
to sixty per cent. during October to December. 





The Treatment of Multiple Sclerosis with 
Silver-Salvarsan (H. Schafgen, Deut. Med. Woch., 
1924).—The author has found silver salvarsan 
the most effective remedy in cases of multiple 
sclerosis. Twenty-one typical cases with a nega- 
tive Wassermann have been treated. The first 
dose was 0:05 grm. twice a week; this was gradu- 
ally increased to 0:15 or 0'2 grm., the average 
total dose being 2:5 grm. In thirteen of these 
cases definite objective improvement was observed, 
During the past twenty years the author has treated 
135 cases of multiple sclerosis with various remedies 
in his hospital, and the results obtained with silver 
salvarsan are by far the best. 
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Tue new edition of Maemillan's ‘‘ Tropical Gar- 
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STUDIES OF YELLOW FEVER IN VERA CRUZ 
IN 1920-1921. 

By THoxas J. LeBuanc, A.B., M.S.P.H., C.P.H., Sc.D. 
Associate Professor of Preventive Medicine, University of 
Cincinnati ; formerly Assistant Statistician, U.S. 
Public Health Service and Special Member 
Field Staff, International Health Board, 


I.—ISOLATION OF LEPTOSPIRA ICTEROIDES. 


During the epidemic of yellow fever which occurred 
in Vera Cruz in 1920-21, the opportunity presented 
itself to carry out some experiments on the trans- 
mission of yellow fever from human cases to guinea- 
pigs and the isolation of L.icteroides, which had been 
obtained from cases of yellow fever in Guayaquil, 
Ecuador, by Noguchi in 1919 [1], in Merida, Mexico 
2]. and in Northern Peru [3] by Noguchi and Kligler 
in 1919-20, and by Pérez Grovas [4] in Vera Cruz in 
the summer of 1920. The experiments extended over 
the period from December, 1920, to April, 1921. The 
Federal Department of Health of Mexico co-operated 
in the work, furnishing a laboratory for the purpose of 
the experiments. Special acknowledgments are due 
Dr. G. Cassastis, representative of the Federal Depart- 
nent of Health, for his co-operation in the matter of 
immediate laboratory facilities and assistants, and to 
Dr. M. Loyo, head of the Hospital Beneficia Espanol, 
for his unfailing interest and generous assistance 
on the clinical aspect of the cases studied. The 
writer is deeply indebted to Dr. Hideyo Noguchi, 
of the Rockefeller Institute for Medical Research, 
for his kind assistance and wise counsel, without 
which this work would have been impossible. The 
secessary laboratory materials and animals (young 
coinea-pigs weighing 250 to 300 grm.) were brought 
from New York. 

Upon arrival in Vera Cruz it was found that the 
epidemic was about at an end, and there remained 
‘ew suitable (i.e., early) cases of yellow fever for use 
in transmission experiments. In all, seven cases were 
used for transmission experiments. Of these one 

Case 9) was indefinite as to the stage and question- 
able as to diagnosis; two others (Case 1 and Case 3) 
were in the fourth and fifth day of the disease 
respeetively. Of the remaining four cases, three (Cases 
2 5,and 8) were in the third day and one (Case 4) 
in the second day. If we consider the third day 
alter the date of onset as the limit of time during 
which the case is favourable for transmission, it is 
seen that out of the seven cases studied, four may be 
considered as in that class. Of these four, Case 1 
gave an encouraging reaction in one guinea-pig 
injeeted with blood from the case, and Case 2 resulted 
in à positive transmission with the recovery of a 
culture (Chart I). These two cases will bo reported in 
some detail. 


Case History, Case 1, D.B.M. (Chart III). 


Mile, 32 years of age. Nationality, Mexican. Occupa- 
ton, eivil engineer. Home, Jalapa. Arrived in Vera Cruz 
m or about November 20, 1920. Sickness began on the 
evening of Saturday, November 27, with violent pains in 
back, head and calves, attended by a temperature of 
104? F. Was seen by Dr. Loyo on Sunday, November 28, 





at 6.30 p.m., at which time he prescribed calomel in ten 
doses of one centigram each, a dose taken every half-hour, 
and the ten doses to be followed by two ounces of castor 
oil. The patient had violent fits of vomiting all day 
Sunday. "The material expelled was a yellow, bitter, foul- 
smelling fluid. No food was taken from the beginning of 
the illness. 

On Monday, November 29, at 8.30 a.m., the face was 
flushed and congested, the conjunctive injected, and 
jaundice was beginning to appear. The patient experi- 
enced some difficulty in breathing, and the breath was 
foul-smelling. He seemed restless, with shining eyes, and 
appeared very alert, mentally. On Monday, at 3 p.m., 
he seemed worse. 

The shutters had been drawn at the request of the 
patient, who had exhibited some photophobia. At this 
time it was deemed advisable to remove him to the 
hospital. The case was clear, and was diagnosed as yellow 
fever by Dr. Loyo and confirmed by Dr. Cassastis. Blood 
was withdrawn for use in transmission experiments. At 
the same time 5 c.c. of Noguchi serum was given. The 
small amount is explained by the attending physician's 
fear of a reaction. No reaction followed. On Tuesday, at 
3 a.m., an additional 30 c.c. of serum was given, and 
at 7 p.m. of the same date another dose of 40 c.c. There 
was an apparent improvement. The vomiting lessened 
and the soreness left the abdomen. The pulse became 
regular and well defined, and the pains in the head and 
back lessened. The general appearance of the patient 
seemed much improved. Later the patient became weak 
and had periods of delirium. At the hospital the urine 
collected in twelve hours was 100 c.c. Previous urine 
collections were impossible because of bowel movements, 
which had occurred about onc per hour; the stools were 
green, greenish-yellow, or yellow in colour. Albumin in 
the urine was marked from the beginning of observation ; 
there was no pigment. On Tuesday afternoon the pulse 
became weak, and an injection was given of 100 c.c. cf 
0:9 per cent. saline containing 1:0 c.c. of 1:1,000 adrenalin. 
The heart responded temporarily. The same procedure was 
repeated on Wednesday p.m., with a respouse from the 
heart that lasted for about two hours. 'The pulse then 
became fainter and fainter. At 6 a.m. on Thursday the 
pulse was undefined, and the patient died in a coma at 
8 a.m. Permission for autopsy was not granted. 


At the time blood was withdrawn it was realized 
that the case was by no means favourable for trans- 
mission purposes, since it had reached too advanced 
a stage, but since the epidemic was nearing an end 
it was thought necessary to take advantage of every 
opportunity that presented itself. 


Case History, Case 2, L. S. (Chart IID. 

Male, age 19 years. Nationality, Spaniard. Residence 
in Vera Cruz for one year. Occupation, waiter in a 
canteen, which was next door to the rooming house where 
Case 1 developed.  Iliness hegan after the evening meal 
on the night of December 7 with a chill, followed 
by fever, severe pains in the head and general malaise. 
On the cighth the pains had extended to the back and 
legs, and on the ninth he was removed to the hospital. 
The pains had decreased somewhat, the face was flushed 
and congested, especially in the region about the mouth, 
conjunctive injected, patient restless and excited. At 
6 p.m. on the ninth he was seen by Dr. T. C. Lyster. At 
this time the breathing was catchy and irregular. 
Diagnosis of yellow fever was made by Dr. Lyster and 
confirmed by Drs. B. Caldwell, M. Loyo and G. Cassasiüs. 
All agreed that it was a very severe case. At this time 
blood was withdrawn for transmission experiments, and 
20 c.c. of Noguchi serum given. There was a slight re- 
action indicated by scratching of the face and neck and 
persistent sneezing. The serum produced a favourable 
change in the pulse and temperature. Eight hours later 
an additional 20 c.c. was given, with no reaction as in 
the first dose, but a like favourable reaction on the 
temperature and pulse. At this stage there appeared tender- 
ness in the epigastrium. The general condition of the 
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patient had improved, the breathing was regular, and the 
state of excitement had passed. On the afternoon of the 
tenth a third dose of 20 c.c. was given, which was followed 
by a still greater improvement in the pulse and tem- 
perature. 

Upon entering the hospital there was a trace of albumin 
in the urine with nitric acid. On the second day the 
albumin was pronounced in 200 c.c. of urine voided during 
the night. 'The routine of the hospital called for only a 
qualitative test with an estimation of the quantity by the 
doctor in charge. On the third day there was an increase 
in albumin, about the same amount of urine being voided. 
On this day there was a severe black vomit and bleeding 
from the nose and gums. After the third day the uriue 
increased steadily with a decrease in the amount of 
albumin present, as well as a decrease in the bile pigments 
that had been present at this time. His condition steadily 
improved, and he was discharged as cured on December 24. 


Experiments with Blood from Case 1. 


While the guinea-pigs inoculated with blood from 
Case 1 were very promising, as the protocols show, 
on subsequent passage to new animals the latter 
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well-defined hemorrhagic foci, the liver was markedl: 
pale, showing some icterus, the spleen normal, the kidney 
enlarged and congested. The blood-vessels of the stomacl 
were congested, especially near the cardiac end. The sub 
cutancous tissues had a faint yellow tinge. There wa 
considerable albumin in the urine. No leptospira coul: 
be demonstrated either in the heart blood or in suspension 
of liver and kidney. 

Guinea-pig 4.—Duplicate of foregoing experiment. Ni 
fever or other symptoms. When killed December 30 fo 
examination, a few old hemorrhagic foci were found ii 
the lungs. 

Guinea-pigs 9, 10 and 11 were inoculated December 9 
1920, each with 4 c.c. of liver suspension from guinea-pi; 
3. Guinea-pig 9 died within twenty-four hours of secon 
dary bacterial infection. The others showed no reaction 


Experiments with Blood from Case 2. 


While guinea-pig 12, inoculated with materia 
from Case 2, did not present nearly so promising : 
picture as had guinea-pig 3 from Case 1, and : 
comparatively long period elapsed before a reactior 
was evident, passage to guinea-pig 26 gave encouraging 


CHART 1, 


either succumbed to bacterial infection or showed no 
noteworthy reaction. A third passage gave entirely 
negative results. 

Guinea-pig 3.—Inoculated intraperitoneally on Decem- 
ber 1, 1920, with 2 c.c. of blood from Case 1. "Temperature 
105° F. on December 6 and 104:2? F. on December 8. No 
further symptoms developed, and the animal was killed 
for examination and passage on December 8. The lungs 
were slightly congested and contained a few scattered but 
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results. The animal was undoubtedly sick and th. 
autopsy findings were clearer and more evenly 
distributed, i.e. more organs were involved in th: 
changes. Because of the dark brown colour of the 
animal, there was some doubt whether the yellow 
tint observed was a true jaundice. Passage wa: 
made from this animal to a white guinea-pig, No. 34 
which showed undoubted jaundice. Of the sever 
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other animals similarly inoculated, four apparently 
passed through extremely mild infection, as evidenced 
by the presence of foci of hæmorrhage in the lungs 
on later examination, while three were entirely 
negative. On the third passage (transfers from 
guinea-pig 34), all the animals inoculated developed 
typical yellow fever, some showing more pronounced 
jaundice than others. The reaction was prompt, 
clear cut, and unmistakable. The icterus is noted on 
the chart as + + + + (Chart I), meaning that the 
animal was intensely jaundiced, eyes, skin, ears, and 
paws being the colour of butter. 

Subsequent passages gave typical reactions in every 
instance, and while the minimum lethal dose was 
not determined, the strain attained a fair degree 
of virulence for guinea-pigs. In the instances 
in which demonstration of L. icteroides was not 
successful in the third passage, failure was undoubtedly 
due to the fact that the animals were allowed to live 
too long. This was done for the benefit of visiting 
physicians, that they might see the marked patho- 
logical picture of experimental yellow fever in guinea- 
pigs, the essential features of which are: fever (104° 
to 106° F.) after an incubation period of three to 
six days, occasionally two days’ jaundice, appearing 
usually at the height of fever, three to five days after 
onset, an abrupt fall of temperature succeeding the 
jaundice, decrease in the amount of urine, accom- 
panied by the presence of albumin and casts in 
the urine, often complete anuria. Autopsy reveals 
hemorrhages of the gastro-intestinal tract and in the 
lungs, and fatty degeneration of liver and kidney. 
The spleen is never enlarged in uncomplicated 
infection. 

Guinea-pig 12 (a Chart II), inoculated intra- 
peritoneally December 9, 1920, with 3 c.c. citrated 
blood from Case 2 on the second day of illness. The 
animal had no reaction for six days, then the 
temperature rose to 103° F. in the afternoon; the 
animal was quiet in the cage and did not eat. As 
the chart shows, the temperature took the form 
of a gradually ascending curve, reaching a maximum 
of 104°2° on December 22, when the animal was 
killed for examination and transfer. 

Autopsy.—Clear-cut hemorrhagic foci in the lungs, with 
well-defined borders, usually triangular in shape, averaging 
about 2 mm. on a side. There were seven such hemor- 
rhages in the left and five in the right lung, and in 
addition numerous small pin-point hemorrhages. The 
liver was markedly congested, the stomach congested, 
with blood-vessels injected, and the wall near the cardiac 
end appearing darker than normal. The intestines pre- 
sented somewhat the same picture as the stomach, but 
less marked. The kidneys were swollen and congested, 
spleen normal, bladder empty. No leptospira could bo 


demonstrated. Heart blood was sterile in control broth 
cultures. Passage was made to guinea-pigs 22 to 27. 

Guinea-pig 13. — Duplicate experiment. This 
animal had no reaction. 


Transfers from Guinea-pig 12. I Passage. 


Guinea-pig 26 (b Chart II), inoculated intra- 
peritoneally December 24, 1990, with 1'5 c.c. citrated 
blood from guinea-pig 19. At the end of five days 
the temperature rose to 103°8° F., the next day 





to 104°2°. The animal was quiet and had no appetite. 
The temperature began to fall at this point, and the 
animal was killed for examination. 


Autopsy.—Liver pale, especially near the edges of the 
lobes, making them sharply demarcated. Stomach filled 
with undigested food; vessels injected; one small hemor- 
rhagic area near the cardiac end. Intestines congested 
but with no macroscopic lesions. Kidneys swollen and 
apparently degenerated; adrenals congested. Lungs pale 
and contained fifteen to twenty characteristic hemorrhagic 
areas, especially near the bases. Urine scanty; what 
could be recovered contained casts and albumin. A notice- 
able characteristic of both liver and kidney was their 
friability; both werc easily broken or torn. 

No leptospira could be demonstrated in the heart blood, 
which, however, was sterile in broth control cultures. 
Three leptospiras were found in the suspension of liver 
and kidney. The preparations were shown to Dr. Iglesias, 
head of the laboratories of the Campaiia contra la Fiebre 
Amarilla, who confirmed the finding. Fifteen tubes of 
leptospira medium were inoculated with the material, but 
at the end of three days twelve of them showed bacterial 
contamination, and the remaining three contained neither 
leptospiras nor bacteria. Passage was made to guinea- 
pigs 34 to 41. 

Of the other animals inoculated with material from 
guinea-pig 12, one (guinea-pig 22) probably had a mild 
attack of yellow fever. It had received 1 c.c. of blood 
intraperitoneally on December 24. On January 3 its 
temperature was 104:4? F., and on January 7 it was 
104° F. There were no other symptoms, but when the 
animal was killed on January 22 for examination, four 
old hemorrhagic foci were found at the base of the left 
lung, about 2 mm. in diameter, and numerous pin-point 
hemorrhages scattered through the right lung. Guinea- 
pigs 23 and 27 were lost through secondary bacterial 
infection. Guinea-pig 24 had no reaction, and guinea- 
pig 25 had a period of irregular fever and died in the 
night; post-mortem changes made it impossible to deter- 
mine the cause of death in this animal. 


Transfers from Guinea-pig 96. II Passage. 


Guinea-pig 34.—Inoculated intraperitoneally Janu- 
ary 2, 1921, with 1 c.c. citrated blood from guinea-pig 
26. At the end of four days the temperature rose to 
103'8? F., and continued high until three days later it 
reached 104°4°, and icterus was noted. Icterus in- 
creased for two days, until the eyes were fairly yellow, 
and the soles of the feet had begun to lose their 
pinkness, when it began to decrease, and the animal 
was apparently recovering. It was killed on the 
thirteenth day after inoculation for examination and 
transfers. 

Autopsy.—Subcutaneous tissue slightly tinged with 
yellow. Liver friable and the colour of caramel. Kidneys 
swollen and about one and a half times normal size; tissue 
easily broken. Adrenals enlarged and markedly congested. 
Lungs pale, with a yellowish tint, and filled with charac- 
teristic hemorrhagic areas in the wall, irregular in shape, 
and about 3 mm. in diameter. Stomach filled with dark 
fluid, viscous and foul-smelling ; wall showed three irregular 
hemorrhagic areas, about 3 mm. in diameter. Intestines 
intensely congested, filled with dark contents, and having 
many pin-point hemorrhages in the wall. No urine avail- 
able. Leptospiras were demonstrated in the heart blood 
and in the suspension of liver. Twelve tubes were inocu- 
lated with heart blood, but after four days they all showed 
the presence of molds. 


Guinea-pigs 35 and 36 showed no fever or other 
symptoms, but when they were killed later for 
examination, a few hemorrhagic foci were found in 
the lungs. Guinea-pigs 37, 38 and 40 had no reaction 
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and were negative when killed for examination. 
Guinea-pig 39 had fever (104? F.) for one day but no 
other symptoms ; the lungs showed the characteristic 
hemorrhagic foci when the animal was killed two 
weeks later. A similar picture, but less characteristic, 
was seen in guinea-pig 41. 


Transfers from Guinea-pig 34. III Passage. 


Guinea-pig 55 (g Chart II). —Inoculated intraperi- 
toneally January 17, 1921, with 2 c.c. liver suspension 
from guinea-pig 34. Temperature 1054? F. on the 
third day, 106° F. on the fourth day, after inoculation. 
Icterus developed on the fourth day and increased in 
intensity until the seventh day, when it was very 
intense (+ + + +). At this time the temperature fell 
to976 F., and the animal was killed. 

Autopsy.—Subcutaneous hemorrhagic areas over the 
abdominal wall. Pectoral muscles on the right side in- 
tensely haemorrhagic. Liver coffee-coloured, with mottled 
appearance. Kidneys about twice normal size and brownish- 
grey in colour. Adrenals swollen and congested. Stomach 
contained some undigested food, and the contents were 
dark greyish brown in colour; hemorrhagic foci in the 
wall, especially in posterior part. Intestines filled with 
material much like that of the stomach; walls showed a 
sumber of hemorrhagic foci about the size of a pin-head. 
Spleen normal. Lungs light cream colour and peppered 
with reddish brown, irregular hemorrhagic foci extending 
throughout both lungs and up into the apices. No urine 
available. Leptospiras were demonstrated in the heart 
bleed, and twelve tubes of culture medium were inoculated. 
Six of these escaped contamination, and after eight days 
fire of them showed leptospiras. 


Guinea-pig 56, inoculated intraperitoneally January 
17, 1921, with 1°5c.c. of liver suspension from guinea- 
pig34. On the fourth day the temperature rose to 
1048? F. and on the fifth day to 105'8. Icterus 
appeared on the sixth day and was intense (+ + + +) 
by the eighth day. At this time it was killed for 
examination. 

Autopsy.—Subcutaneous tissues hemorrhagic. Liver 
vellowish brown; mottled. Kidneys double the normal 
size; adrenals congested and enlarged. Stomach and 
intestines presented the same picture as guinea-pig 55. 
Spleen normal. The small amount of urine available was 
filled with casts and gave a heavy peor of albumin 
with Esbach’s reagent. Lungs light yellow, filled with 
hemorrhagic areas. No leptospiras could be demonstrated 
in the heart blood or in suspensions of the liver and 
kidney. Twelve tubes of leptospira medium were inocu- 
lated with heart blood, and at the end of seven days four 
of the eight tubes remaining free from bacteria showed 


leptospiras. The other four were negative. 


Guinea-pig 57.—Duplicate of foregoing experiment. 
On the third day the temperature rose to 1044? F., 
on the fourth to 105'4^ F., on the fifth to 106° F. 
The conjunctive became injected on the seventh day, 
and were in the same condition on the eighth day, but 
no icterus could be observed. From this time the 
condition of the animal improved, and after twelve 
days observation it was killed for examination. 


Autopsy.—Two characteristic foci of hemorrhage in the 
right lung and three in the left. All other organs normal. 


Guinea-pig 58 (d Chart II).—Duplicate of fore- 
going experiment. Temperature 10504" F. on the 
fourth'day, 106 6" on the fifth day. Icterus + + on the 
sixth, + + + + on the seventh day (eyes, ears, paws, 


and skin over abdomen all intensely yellow). Icterus 
still intense on the eighth day, temperature 101° F., 
animal killed for examination. 

Autopsy.—Everything typical of an intense infection, 
the picture being essentially the same as that in guinea- 
pig 96. Bladder empty. No leptospira could be demon- 
strated in the heart blood nor in suspensions of liver cr 
kidney. Broth control cultures of heart blood remained 
sterile. Six tubes of leptospira medium were inoculated 
with heart blood, but no growth of leptospira appeared in 
any of them. 


Guinea-pig 59 (c Chart II), received 1`5 c.c. kidney 
suspension from guinea-pig 34 intraperitoneally on 
January 17. Temperature 104'6? F. on the fourth 
day, 1056" F. on the fifth day, after inoculation. 
During the following two days it dropped, then rose 
to 104°6° F. At this time the conjunctive became 
markedly congested, but no icterus was observed. 
The animal was killed for examination January 29. 

Autopsy.—Lungs showed characteristic hemorrhagic 


foci, especially near the bases, averaging 3 to 4 mm. on 
a side. No gross evidence of change in other organs. 


Guinea-pig 60 (f Chart II), received 2 c.c. kidney 
suspension from guinea-pig 34 intraperitoneally on 
January 17. At the end of the fourth day after 
inoculation the temperature rose to 106° F., and the 
conjunctive became injected. The temperature 
remained high for four days, and icterus developed to 
an intensity of ++. Heart puncture made on the 
fifth day revealed the presence of numerous lepto- 
spiras (one in every three or four fields). The finding 
was confirmed by Drs. Loyo, Cassasüs, Iglesias, and 
Morfin. On the eighth day the animal was killed for 
examination. 

Autopsy.—Everything typical of a moderately severe 
infection. Skin yellow, with some subcutaneous hemor- 
rhages. Liver pale, greyish brown, and easily broken. 
Kidneys enlarged, yellowish grey in colour. Adrenals 
hyperemic. Stomach congested and showing two hemor- 
rhagic areas. Intestines congested; fairly numerous pin- 

int hemorrhages. Lungs yellowish pink, peppered with 
smorrhages. Bladder contained small quantity of urine, 
in which casts were found, and albmuin was demonstrated 
by Esbach's reagent. No leptospiras could be demonstrated 
in the heart blood or in suspensions of liver, kidney, or 
adrenals, notwithstanding they had been numerous in the 
heart blood on the fifth day, and cultures remained 


negative. 


The culture obtained by inoculation of leptospira 
medium with heart blood of guinea-pig 45 was inocu- 
lated into guinea-pigs 62, 63 and 64. Although there 
was a concomitant paratyphoid infection in two of 
these animals, as shown by enlargement of liver and 
spleen, the icteroides infection was predominant, and 
in only one instance did the changes due to the para. 
typhoid bacillus obscure those caused by the lepto- 
spira. Theleptospira was recovered from two of the 
three animals. 

Guinea-pig 62, inoculated with 1 c.c. culture intra- 
peritoneally on February 11, 1921. February 15, 
temperature 104'6 F. February 16, temperature 
103'4° F. a.m., 1026? F. p.m., icterus +. February 1, 
icterus ++++; animal killed for examination. 

Autopsy.—Skin and subcutaneous tissues canary yellow, 


vessels injected, some small hemorrhagic areas over thorax 
and abdomen. Luugs peppered with small characteristic 
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hemorrhagic spots, dark brown in colour, remainder of 
lung cream colour. Liver greatly enlarged, friable, and 
reddish brown in colour. Stomach mucosa hemorrhagic, 


especially near cardiac end; vessels injected. Intestines 
markedly congested; no hemorrhagic spots. Spleen 
normal. Kidneys about twice normal size, icteric, 


especially near hylus. Adrenals enlarged and apparently 
degenerated. Urine contained casts and a considerable 
amount of albumin. Leptospiras were found in suspen- 
sions of the liver and kidney in small numbers, none in 
the heart blood, notwithstanding thorough examination. 
Cultures of heart blood, however, yielded a growth of the 
organism. P 

Guinea-pig 63, inoculated February 11, 1921, with 
0'5 c.c. culture. February 15, temperature 104'2° F.; 
February 17, temperature 106° F. No further 
symptoms. February 27, found dead. Autopsy 
showed enlarged dark-coloured spleen, also enlarge- 
ment of liver and kidneys, and hemorrhages in 
in the lungs. This animal undoubtedly recovered 
from a mild attack of yellow fever and succumbed to 
paratyphoid. 

Guinea-pig 64, duplicate of the foregoing experi- 
ment. Temperature 104'6° F. on the afternoon of Feb- 
ruary 16, 104° F. on February 17. Icterus + +++. 
Killed February 18 for examination. 

Autopsy.—Skin and subcutancous tissues canary yellow. 
Lungs peppered with characteristic hemorrhagic foci. 
Stomach contained degenerated blood; four hemorrhagic 
areas on dorsal wall. Vessels of intestines injected; some 
small pin-point hemorrhages in mucosa. Liver much 
enlarged, friable, reddish brown in colour. Spleen normal 
(perhaps slightly enlarged). Kidneys much enlarged, 
degenerated, and icteric. Adrenals enlarged and con- 
gested. Bladder empty. Leptospiras found in fairly large 
numbers in heart blood and suspensions of liver and 
kidneys. Cultures of heart blood yielded a growth of the 
organisms. The typical infection in this animal was 
complicated by a mild paratyphoid infection. 

The strain of L. icteroides was carried through 
thirteen passages in guinea-pigs, cultures being 
obtained again at the seventh generation. In later 
passages bleeding at the nose and anus became very 
common. At the completion of the experiments in 
Vera Cruz the cultures were turned over to the 
Rockefeller Institute for Medical Research, New York, 
where the organism was identified by immunological 
tests as belonging to the group of L. icteroides and 
distinct from L. icterohemorrhagiz. It has been 
maintained up to the present time and is still virulent 
for guinea-pigs. 

Of the other cases studied (Cases 3, 4, 5, 8, 9), 
Case 3 was in the fifth day when discovered and 
Case 9 was indefinite and probably not yellow fever. 
Cases 5 and 8 were in the third day and Case 4 in the 
second day of the disease. The first two represent 
unfavourable cases for transmission purposes, while 
the last three mentioned may be considered as 
favourable. Transmission was attempted with all 
eases. With Case 9 there was no evidence of 
reaction. In the other cases, some of the animals 
innoculated showed the hemorrhagic spots in the 
lungs, so characteristic of the leptospira infection, 
although no symptoms of infection had been detected 
during life. Control guinea-pigs, injected with normal 
human blood or with normal guinea-pig blood, fail to 
show these lesions. 


That the transmission of yellow fever to animals 
and the isolation of L. icteroides is by no means 
easy is evident from the experiments which have 
been described. Only one animal of each of the first 
three generations acquired an infection which could 
be passed to other animals. The slight degree of 
pathogenicity of the human strain of L. icteroides, 
and the great variation in the susceptibility of indi- 
vidual guinea-pigs to infection with the organism, 
make it necessary to use a number of suitable DAR 
animals for inoculation with a given material. More- 
over, the leptospira is by no means constantly 
demonstrable in the blood and organs, even in severe 
infection, either by dark field examination or culture, 
and it will not grow in the presence of bacteria or 
molds. Much difficulty was encountered in the 
present study, owing to the heat and humidity of 
the climate, in keeping the culture medium free 
from molds, and the most elaborate precautions had 
to be taken to avoid contamination from this source. 
Secondary bacterial infection (paratyphoid) in the 
guinea-pigs also proved troublesome, though as 
the strain became more virulent the incidence of 
secondary infections decreased. 


IL—SERUM TREATMENT OF YELLOW FEVER. 


During the course of the isolation experiments, I 
had the opportunity to observe a number of cases of 
yellow fever which were treated with the anti-icteroides 
immune serum prepared at the Rockefeller Institute 
for Medical Research, by Dr. Noguchi [5], and through 
the co-operation of Dr. Mauro Loyo, of the Bene- 
ficencia Espanol, I have been able to obtain the 
clinieal notes. 

With one exception (Case 1), in which the use of 
the serum was delayed until late in the third day 
of the disease, all the patients treated recovered. 
The charts and histories of the cases fail to convey 
an adequate idea of the action of the serum, because 
the improvement in the patient's morale or mental 
condition cannot be expressed in terms of tempera- 
ture, pulse, or albumin. Unless the patient is actually 
seen, the status of the case may be misunderstood. 
In Case 2 this is well illustrated. At the time of the 
black vomit, and when albumin was present in such 
amounts that it had to be shaken out of the tube, the 
chart and laboratory findings made this appear a 
hopeless case. Nevertheless, as I have noted in 
the history, the patient's subjective condition was 
excellent. 

In Case 2 it will be noted that there is almost a 
mathematical drop in the temperature with each 
dose of serum, and in practically every case the pulse 
began its downward trend with the beginning of 
treatment. Every time a patient was treated with 
serum, he was watched closely, and the pulse and 
temperature taken every half hour. With the excep- 
tion of some uneasiness, and in one instance a rash, 
there was no unusual symptom following the treat- 
ment. The pulse and temperature dropped along the 
same lines and with the same degree during these 
half-hour intervals. It might be said that the use 
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of serum removes the discrepancy between tem- 
perature and pulse (Faget’s sign). At all events, there 
is parallelism of temperature and pulse when serum 
was used, and a wide divergence otherwise, as shown 
before serum was given in Cases 4 and 6. 

Seven cases in all are recorded. Cases 1 and 2 
of the serum series are the same as Cases 1 and 2 
of the transmission series, and the histories have 
already been given in the first part of this paper. 
Cases 3 and 4 of the serum series are the same as 
Cases 4 and 5 of the transmission series, and Case 7 
of the serum series corresponds to Case 8 of the 
transmission series. 

The total number of cases reported during the 
Vera Cruz epidemic was 204. One death occurred 
among the seven treated cases, and eighty-five 
deaths among the 197 untreated, that is, the mor- 
tality among treated cases was 14 per cent., as com- 
pared with 43 per cent. among untreated. 

Since this difference is of prime importance in 
deciding on the efficacy of the treatment, it was 
believed profitable to examine it from a statistical 
standpoint so as to obtain a quantitative measure 
of its reliability. Accordingly the mean number of 
expected deaths based on the experience among un- 
treated cases, and the standard deviation of the 
sample, were computed. The formule used were as 
follows [7]: 


m 
Mean = m p + —— (q —- p) 
n + 2 
Standard deviation = + m ( p + ale a 
n+ 2 
Where in this case n = 197 
p= 85 
q z 119 
p = 0.43 
qd = 0°57 
T 1 


Solving the equation for the mean, the mean num- 
ber of expected deaths, had no treatment been used, is 
found to be 3'015. The actual number of deaths in 
the treated group was 1'0. The difference between 
the expected and the actual number is found to be 
2015. 

Solving for the standard deviation it is found to be 
133. Now the difference divided by the standard 
deviation (4°73) is 1'515. From a table of the 
area of the normal curve it is found that the area 
irom the middle of the curve out to 1'515 is 0435. 
Therefore the probability of a difference as great or 
greater than the one observed is (05-0435) or 
0065. From this it is seen that if, out of 197 un- 
treated cases, eighty-five die; then samples of seven 
drawn from untreated cases would have one or fewer 
deaths in each sixty-five samples out of a total of 
1000. Thus there is small chance that the treat- 
ment had no effect and that the seven treated cases 
were merely a random sample from untreated cases. 
Quantitatively, there are 935 chances out of 1,000 
that the treatment was effective. 


Case 3 (Chart III).—M. G., age 19, resident of Vera 
Cruz for three years. Taken sick shortly after dinner on 
December 20, 1920; headache and pain in the back and 
limbs. Admitted to the hospital on December 21 at 2 p.m. 
Face flushed, conjunctivz slightly injected. "Temperature 
102:6? F. December 22 the temperature had fallen some- 
what, and the patient's condition was apparently improved. 
In the afternoon, however, the temperature rose suddenly 
to 103-5? F., and tenderness developed in the epigastrium. 
Serum was given immediately (20 c.c.). The effect on the 
pulse, temperature, and general condition was evident 
within three hours. By the morning of the 23rd the 
patient's condition had improved to such an extent that 
it was decided no more serum was necessary. The tender- 
ness of the epigastrium was considerably relieved, the 
patient was quiet, cheerful, and alert. His condition 
steadily improved, and he was discharged January 10, 
1921. 

Upon admission to the hospital the nitric acid test had 
shown no evidence of albumin in the urine; albuminuria 
appeared the following day, however, and increased to a 
considerable amount on the fifth day. At no time was the 
amount of urine less than 400 c.c. for twenty-four hours. 
There was no vomiting or bleeding from the gums or nose 
at any time. 

The delay in the use of the serum was an attempt at 
control, to determine whether the case was a sufficiently 
mild one to improve without serum treatment. The 
developments of the 22nd suggested that the case was 
becoming a grave one, an opinion held by three physicians 
who had watched it from the beginning. 

Case 4 (Chart III).—C. G., age 19, had resided in Vera 
Cruz for seven months. Onset evening of January 2, 
1921, with headache and pain in the back and limbs. 
Admitted to the hospital on the afternoon of January 4. 


Face flushed, puffed, eyes bloodshot; patient restless but 
alert. 20 c.c. of serum was given immediately. Marked 
improvement was evident in pulse, temperature, and 
general condition. The following morning the patient's 
condition was such that it was decided no more serum was 
necessary. He improved rapidly, and was discharged 
January 13. 

Albuminuria appeared on the third day in the hospital 
and persisted in traces until the seventh. There was no 
tenderness in the epigastrium, vomiting, nor bleeding from 
gums or nose at any time. 

Case 5 (Chart IID).—T. R. T., age 17 years. Duration 
of residence in Vera Cruz unknown. Onset in the morn- 
ing, October 4, 1920; admitted to hospital afternoon of 
sume day. Even at this early period the diagnosis was 
undoubted. October 5, condition the same. October 6, 
pains severe, patient restless and excited, temperature 
102-39 F., conjunctive injected. The administration of 
20 c.c. of serum was followed by a favourable effect on 
pulse and temperature. Improvement continued steadily 
after this time, and the patient was discharged | on 
October 15. 

A trace of albumin appeared in the urine on the fifth 
day in the hospital, but had disappeared by the next day. 
There was no vomiting at any time. 

Case 6 (Chart IIL)—4A. L. Z., age 25 years, had resided 
in Vera Cruz for twelve years. Onset, October 10, 1920, 
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with chill, followed by fever. Admitted to hospital 
October 11 at noon, complaining of severe pains in head 
and back. On October 12 the diagnosis was clear, and 
the patient was given an injection of 20 c.c. of serum. 
There followed what is described as a violent reaction. 
The patient tossed about on the bed, and a reddish violet 
rash developed on the neck, especially near the back The 
attending physician administered a dose of caffeine and 
ordered a cold bath. Notwithstanding this heroic treat- 
ment, the temperature and pulse showed marked improve- 
ment, and from this time on the patient recovered rapidly. 
He was discharged on October 19. 

The urine showed a trace of albumin on the fourth day 
in the hospital, but it had disappeared on the next day. 
There was no vomiting. 

Case 7 (Chart III).—G. M. M., age 16 years, had resided 
in Vera Cruz one and a half years. Onset, February 10, 
1921, with chill, followed by fever and pains in back and 
head. Admitted to hospital on the morning of February 
12, in the third day of disease. Face flushed, conjunctive 
injected, urine showed a small amount of albumin. In 
the afternoon the patient was worse and had periods of 
faintness. The pulse condition was so poor that the 
attending physician thought best not to give serum imme- 
diately. By 4 p.m. the patient had rallied somewhat, and 
au injection of 20 c.c. serum was given. Temperature and 
pul-e showed marked improvement. Another dose of 20 c.c. 
was given the following morning. The temperature rose 
that afternoon, but the next day it fell to normal, the 
general condition was much improved, and the patient 
made an uneventful recovery. He was discharged in 
thirteen days. The amount of albumin had reached an 
appreciable amount on the third day in the hospital, but 
:t had disappeared completely by the ninth day. The 
quantity of urine reached the low mark of 100 c.c. for 
twenty-four hours on the third day; two days later it was 
700 e.c. There was much soreness in the epigastrium, but 
no black vomit. 


In addition to these cases observed in detail, it 
may be of interest to record the experience of the port 
quarantine officer at Gutiérrez Zamora. Because 
water transportation was possible, anti-icteroides 
serum was available at the port. Eighteen cases 
were treated with the serum during the first four-day 
period of the disease and from this group one death 
resulted and this was a patient treated at the end of 
the fourth day. In contrast to this there were three 
cases found in early stages of the disease (first three 
days) that did not receive the serum. Two received 
no treatment and the third was given 45 centigrammes 
of neosalvarsan (French) with no effect. All of these 
three cases terminated fatally. 


IIL— VACCINATION AGAINST YELLOW FEVER. 


The epidemic in Vera Cruz began on June 8, 1920’ 
in the central part of the town. The second case 
oceurred in the next house, the third across the street, 
and succeeding cases in the same block, the epidemic 
radiating from this block as a centre until the whole 
town was involved. The measures adopted were 
immediate screening of the patients by means of a 
metalle screen booth, fumigation of the infected 
houses with cyanide, and anti-mosquito work, includ- 
iag inspection, covering of tanks, and emptying or 
oiling of containers. 

As one of the protective measures, vaccination [5] 
“6, of all non-immunes who desired it was begun at 
on, In all, 748 persons applied for vaccination, of 
whom 514 reported for the second injection. No 


reason can be given for the fact that 234 persons failed 
to appear for the second injection. None of the 
persons vaccinated had any history of having had 
yellow fever or having been present during an epidemic 
anywhere. 

The total number of cases occurring during the 
epidemic was 204, of whom 86 died. Among the 
748 persons vaccinated, three contracted yellow fever 
from one to four days after vaccination. Since this 
period is too short for the development of any 
appreciable immunity, these three cases may be 
regarded as controls, that is, they show that the 
vaccinated were exposed to yellow fever. Two other 
vaccinated persons contracted a disease which may or 
may not have been yellow fever. Both were extremely 
mild, recovery being complete in four days, and no 
examination seems to have been made for malaria. 
If we accept these two cases, which developed one 
month after vaccination, as yellow fever, then the 
incidence of yellow fever among the vaccinated was 
two, while among the unvaccinated there were 
199 cases. 

As to what percentage of unvaccinated non- 
immunes these 199 cases represent, it is difficult 
to say. The total foreign population of V era Cruz 
could not have been large, and it is not unl kely that 
the 748 vaccinated represented the larger portion 
of them. The population of Vera Cruz (which is 
estimated at about 65,000) is fairly permanent. 
Most of the non-immunes are Spaniards, who have 
taken work in Vera Cruz until they definitely decide 
where to settle. There is never any large importation 
of non-immune labour such as occurs in a sugar or a 
banana state. The largest group of non-immunes 
ever arriving is the military force, but in this case 
those known to be non-immune (ie., coming from 
mountainous districts) are never intentionally sent to 
Vera Cruz ; usually transfers of troops are made from 
one coast town to another. 

On the other hand, a certain number of young 
natives must have been non-immune, since there had 
been no cases of yellow fever in Vera Cruz since 1909 
and no considerable epidemic since 1904. The belief 
was common that anyone who is born in Vera Cruz, 
or has lived there any considerable time, is immune, 
and it was not until the last part of the epidemic, 
after two native Veracruzanas and two young children 
had died of yellow fever, that the natives of the city 
began to apply for vaccination. 

Although there is no way to estimate the unvacci- 
nated non-immune population, it cannot have been 
more than a few thousand at most. Hence an incidence 
of less than three per 1,000 among vaccinated (two 
among 748), as compared with twenty to forty per 
1,000 (assuming that there were 5,748 to 10,748 non- 
immunes) among unvaccinated, is an indication that 
most vaccinated persons escape infection. 

We may record here an incident which was of con- 
siderable interest, though perhaps of little scientific 
importance. In a sectarian school, which was practi- 
cally a non-immune community, since most of the 
teachers were Americans, and the pupils came from 
more or less distant mountain regions, four cases of 
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yellow fever occurred. One of the four, an American 
teacher, died, and immediately afterwards the whole 
community—about 154 persons— was vaccinated. No 
further cases of yellow fever developed. 


SUMMARY. 


Seven cases of yellow fever were studied during the 
epidemic in Vera Cruz in the fall of 1920. Trans- 
mission of the disease to guinea-pigs was accom- 
plished in one of the seven cases, and from the animals 
of the third generation a strain of Leptospira icteroides 
was isolated in pure culture. 

The strain induced in guinea-pigs all the typical 
symptoms of experimental yellow fever in this animal : 
fever, intense jaundice and nephritis, hæmorrhages into 
the gastrointestinal tract, and degeneration and 
necrosis of liver and kidney. 

Of seven cases of yellow fever treated with the 
anti-icteroides immune serum, all recovered except one, 
in which treatment was delayed until the latter part 
of the third day of illness ; that is, the mortality among 
treated cases was 14 per cent. (one in seven cases) as 
against 43 per cent. leighty-five in 197 cases) among 
untreated. The favourable effect of the treatment 
was evident within a few hours by the fall in 
temperature and pulse-rate and by the improved 
subjective condition of the patient. 

Among 748 non-immune persons vaccinated with 
the killed cultures of L. icteroides, two cases 
suspicious of mild yellow fever occurred after the lapse 
of one month, while among unvaccinated non-immunes 
199 cases of yellow fever occurred. While the number 
of non-immunes present in Vera Cruz is not accurately 
known, it could not have been large, because of the 
small foreign population of Vera Cruz and the 
comparatively recent occurrence of epidemic yellow 
fever, hence it is believed that the vaccination 
considerably reduced the incidence of the disease. 
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Intradermal Salt Solution Test in Scarlet Fever 
and Diphtheria Patients (W. J. Baker, Jour. Amer. 


Med. Assoc., Nov. 15, 1024) —From the study 
of seventy patients with scarlet fever and 
thirty patients with diphtheria, two-thirds of 


whom were children, it appears that in these dis- 
cases the disappearance time of intradermally 
injected salt solution is reduced. The reduction 
parallels the severity of the intoxication. This test. 
aids in indicating how the patient is getting along 
and in predicting the outlook for the near future. 





Rotices. 


BUSINESS AND GENERAL. 

l.—The address of THz JounNAL or TropicaL MEDICINE 
AND HGiENE is Messrs. Bate, Sons anp DANIELSSON, Ltd., 
83-91, Great Titchfield Street, London, W.1. . 

2.—Papers forwarded to the Editors for publication are 
understood to be offered to THE JOURNAL or TROPICAL 
Mepictng AND HroieNE exclusively, and if accepted the 
Author thereof transfers any copyright therein to the 
Publishers of the Journal. 

3.—All literary communications should be addressed to the 
Editors. 

4.—A]l business communications and payments, either of 
subscriptions or advertisements, should. be sent to the 
Publishers of THe JouRNAL or TropicaL MEDICINE AND 
HereNE. Cheques to be crossed The National Provincial 
Bank, Ltd. 

5.—The Subscription, which is Thirty Shillings per annum, 
may commence at any time, and is payable in advance. 

6.—Change of address should be promptly notified. 

7.—Non-receipt of copies of the Journal should be notified 
to the Publishers. 

8.—The Journal will be issued about the first and fifteenth 
of every month. 


TO CORRESPONDENTS. 

9.—Manuscripts if not accepted will be returned. 

10.—As our contributors are for the most part resident 
abroad, proofs will not be submitted to those dwelling 
outside the United Kingdom, unless specially desired and 
arranged for. 

11.—To ensure accuracy in printing it is specially re- 
quested that all communications should be written clearly. 

12.—Special Notice.—Papers can only be illustrated by 
special arrangement. In order, therefore, to avoid delay, 
all those desiring to have their papers illustrated are 
advised to communicate direct with the Publishers at the 
earliest possible moment. 

13.—Authors of original communications are entitled to 
25 reprints, free of charge. 

14.—Authors desiring additional reprints of their com- 
munications to THE JOURNAL or TROPICAL MEDICINE AND 
HxarENE should communicate with the Publishers. 

15.—Correspondents should look for replies under the 
heading '*' Answers to Correspondents.” 


REPRINTS. 
Contributors of Original Articles will be supplied with 
reprints if the order for these, with remittance, is given 
when MS. is sent in. The price of reprints is as follows : — 


50 copies of four pages 


» m 


0 

1 

200  ,, os ine ss eee | 
50 copies beyond four up to eight pages 1 1 

100 ,, » » 2 

2 


200  ,, 


oocoooo! 


Postage extra according to "weight. 
One page of the Journal equals 3 pp. of the reprint. 


If a printed cover is desired the extra cost will be, for 
50 copies, 13/9; 100 copies, 19/6; 200 copies, £1 12s. 6d. 


THE JOURNAL OF 


Tropical Medicine and Hygtene 


May 1, 1925. 








A WHITE AUSTRALIA: IS IT A POSSIBILITY ? 
By SYDNEY J. SKERTCHLEY, J.P. 
(Continued from page 168.) 

CHAPTER NII. 

Urban Australia. 


The cry of '' back to the land ” has been ringing 
in English ears for years. It is felt by many, sus- 
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pected by most, and known by experts that not 
only dees city life tend to impair physique, but it 
so affects the vital powers that sterility, not com- 
parative, but absolute, is the penalty exacted by 
nature for the indulgences the town offers. France 
has been compelled to echo the same cry. M. A. 
de Quatrefages, the eminent anthropologist already 
quoted more than once, wrote as follows, so long 
ago as 1886: 

“The very progress of civilization sometimes 


results in the vitiation of certain conditions of life.. 


Such is the almost inevitable result of the crowding 
together of human beings in a relatively limited 
space. This is one of the points most clearly 
demonstrated in the statistical researches of M. 
Boudin upon the comparative mortality of the 
country and of barracks for example. A com- 
parison of our large towns and rural districts leads 
te the same result, and points to a special action 
upon the organs of reproduction. M. Boudin could 
not find a pure-blooded Parisian whose genealogy 
could be traced for more than three generationa. 
it Besancon, town families become extinct in less 
than a century, and are replaced by others from the 
country. London, I have been assured, presents a 
similar phenomenon.”’ 

Let us see what London proves. In 1885, 
my friend Dr. J. Cantlie, above cited, delivered 
before the Parkes Museum of Hygiene a lecture 
in ‘* Degeneration among Londoners,” which roused 
mueh attention. He says, '' Some four years ago, 
when my attention was first drawn to this subject, 
I started with the premises that a Londoner was 
one whose grandparents and not the parents only, 
came under the category; but I had to stop, as I 
could find no such specimens." The nearest ap- 
proach he could get were of generations whose grand- 
‘other or grandmother came from the country. 
This interesting brochure gives much detail, which, 
‘hough important, we must pass over in silence. 
{mong other matters, he shows that London is not 
zoverned by Londoners: '' Of the last thirty Lord 
Mayors mentioned (in Orridge's account of the 
Lord Mayors of London) twenty-seven were born 
in the country, and the remaining three of country 
parents.” I will take it, then, that no one who 
bas paid attention to the subject doubts the appalling 
aFect of town life. Let us now sec how this new 
land of ours, this splendid country that has only 
146 European inhabitants to the square mile, dis- 
tributes its population. : 

Mr. Knibbs writes: ‘‘ A feature of the distribution 
of population in Australia is the tendency to accumu- 
late in the capital cities. To such an extent is this 
metropolitan aggregation carried, that in every State 
the population of the capital far outnumbers that 
of any other town therein, and ranges between 
rineteen and forty-six per cent. of the entire 
population of the State.” The aetual percentages 
on the total of the State are: Melbourne, 43:11; 
Brisbane, 95:04; Adelaide, 45:41; Perth, 19:26; 
Hobart. 91:99; Commonwealth (six cities), 36°21. 
This is over five times the proportion obtaining in 


Prussia, and between twice and three times that of 
England. Now this is a very important, und for us an 
unfortunate fact, and we must give a few more 
details, to bring home the magnitude of the mis 
fortune. 

The total population of the Commonwealth in 
1907 is given officially as 4,197,037. "There are six- 
teen towns having populations of over 20,000, if 
we include Rockhampton, which fell just below that 


figure, They are: 

Sydney 577,180 
Melbourne 538,000 
Adelaide 178,000 
Brisbane 185,655 
Newcastle 63,250 
Perth ... 50,380 
Ballarat 48,607 
Bendigo 44,458 
Hobart 2 40,326 
Broken Hill ... ee EA 31,000 
Kalgoorlie and Boulder ... 29.242 
Geelong 28,021 
Launceston ... 24,536 
Fremantle ... 21,000 
Charters Towers 20,976 
Rockhampton 19,691 

Total ... 1,850,622 


This, in round numbers, means that nearly one- 
half of our population is concentrated in sixteen 
centres. 

This is a very serious condition of things. I have 
not at hand particulars enabling me to compare 
European countries in this connection, but I have 
little hesitation in saying that it is unparalleled. 
Other countries, again, have many populous centres, 
whereas each of our States has but one, and this 
the capital. How different this is from the home 
land is illustrated by the fact, seldom realized, that 
a radius of twenty miles round Manchester em- 
braces a larger population than a similar circle struck 
from London's centre. It means more even than 
mere numbers indieate, It shows that the mass of 
our immigrants linger about the capitals at which 
they disembark, and, moreover, that even our 
natives tend to flock to the towns, not only not 
making good the deficit due to impaired vitality 
but swelling the already too rapid growth of the 
cities as compared with the settlement of the soil. 
City life in Australia is no exception to city life 
elsewhere; it means rapid decay of reproductive 
power; it spells not merely arrest, but retrogression. 
Our urban population is disastrously disproportionate 
to our area. 

As I pointed out in my first chapter, this inquiry 
does not deal with causes, but with effects. The 
eauses which lead to decrease of population are 
many, and vary from time to time; and from place 
to place; and to diseuss them would be to darken 
counsel with words, What we have in hand is a 
review of the facts, a simple statement of the nature 
and results of immigration. Climate, disease, 
changed habits due to new conditions rcacting 
upon the organism, and many other direct or in- 
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direct causes, we have seen, have invariably brought 
about the same result—the lessening of the fertility 
and ultimate extinction of the newcomer. Never- 
theless, we may here pause to ask whether, in view 
of the vital importance of the question to ourselves, 
we can trace any determining cause for the steady 
decline of the birth-rate of Australia. 

I am inclined to attribute a large share of this 
melancholy condition to the abnormal aggregation 
of our population in cities. It is difficult to prove 
this, and will be until special means are adopted 
by our statisticlans to determine the relative rates 
of natural increase in the urban and country areas. 
These gentlemen now work on & common basis, so 
that their results are comparable, and their onerous 
duties are carried out so efficiently as to claim the 
admiration of all who have to consult them technic- 
aly. I trust that, now that the importance of this 
matter is demonstrated, this distinction may be 
made an object of their research. How great the 
difference between the two conditions may be 
roughly gathered from the following table, by Sir 
J. A. Baines, in the Journal of the Royal Statistical 
Society, 1903. I take it from Dr. Gregory’s new 
work on Australasia, before quoted, and may re- 
mark that the learned writer is a strong advocate 


Densely _ peopled 


Percent age on 1 total 


Area Population 
Victoria 20:43 73°51 
S. Australia ... 1:34 79°71 
Queensland ... 1:49 44:26 
New Zealand 31:60 46:31 


of the White Australia aspiration, and so is a hos- 
tile witness. 

The constrast is a remarkable one, and worthy of 
serious study. 

Yet there are some few details that tend to show, 
what I have no doubt is the fact, that the urban 
birth-rate is lower than the country birth-rate. For 
example, Mr. Thornhill Weedon, in his last official 
Queensland report (1908 for 1907), says: '' The ratio 
of birth increase was 3:73 for the whole State, but 
was twice as great outside as within the metro- 
politan area. Great variations were apparent be- 
tween the two years (1906-7) in the number of 
registrations in the different district groups. "Thus, 
in the Moreton district, where there were 2,008 
births in 1906, there was a decrease of thirteen in 
the following year; whilst on the Downs, with ap- 
proximately a similar number in the previous year, 
there was in 1907 an increase of 253 numerical, or 
thirteen per cent. proportional." The first state- 
ment directly confirms my suggestion: and the 
second, though not quite so strong, supports it, for 
Moreton district is the metropolitan area, and in- 
cludes Brisbane, and the Downs is rural; but as 
it includes Toowoomba, the largest inland city in 





the State, with a population of 14,087, it is not 
as typical as could be desired. 

Here let one pause to point out a grave error, 
often committed even by scientific writers. They 
fail to see that though the healthiness of a district 
lowers the death-rate, it has no necessary effect 
upon the birth-rate. Australia, as we have seen. 
has a low birth-rate combined with a low death- 
rate. This combination increases the natural rate 
of increase. Yet, in spite of this, the net rate of 
increase, as we have shown, has steadily fallen. 
Australia is healthy enough; its people live longer 
than the average, but, in spite of this, the birth- 
rate has decreased. Yet writers confuse these 
factors. 

For example, Dr. Gregory, in his ‘‘Australia,’’ 
vigorously maintains the permanent habitability of 
the tropies by Europeans. He quotes with approval 
from a paper by Mr. Sambon in the British Medical 
Journal (1897) the opinion: '' First, that European 
emigrants can live and perpetuate their kind in 
tropieal regions; secondly, that the difficulties in 
the way of colonization are not due to climate, but 
to parasitism; thirdly, that acclimatization is, to a 
great exent, a mere question of hygiene." Having 
accepted this fiction as if it were fact, Dr. Gregory 


Sparsely peopled 


> Percentage on total 
Density 


Density 
Area Population 
48:04 34:16 3°51 1:39 
23°79 2°51 1:67 0:27 
22:28 53:94 4:85 0:07 
10:92 68:40 53:69 5:85 


proceeds to clinch his argument with real facts, 
pointing out case after case of tropic or hot un- 
healthy lands—India, the West Indies, Algeria, &c. 
-—which have been rendered more salubrious by 
modern scientific skill. Algeria delights him, and 
in triumph he quotes old General Duvivier's saying 
that (I translate) ‘‘ cemeteries are the only colonies 
always flourishing in Algeria," only to point to the 
moral that '' Algeria is now one of the best and 
most popular of sanatoria for European invalids.'' 
So it is: but Europeans only get well there, 
they do not get born there, which is the matter 
at issue. 

So far from such facts as the above proving the 
case they are cited in support of they tell quite the 
other way. There is no doubt whatever that im- 
proved hygiene, including sanitation, the treatment 
and sometimes the abolition of diseases, the more 
rational way of living, &c., have in the last half 
century added a cubit to the span of life. Yellow 
fever in Cuba, malarial fever in Panama, are no 
longer the terrors they used to be; they are under 
even stricter control than small-pox in England. 
But the net result of this splendid work has been 
to reduce the death-rate, not to increase the birth- 
rate, 
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Observations on North China Intestinal Parasites 
of Man, Ernest Carroll Faust, Amer. Jour. Trop. 
Med., July, 1924).—An intensive study of third- 
class patients on the medical service of the Peking 
Union Medical College Hospital was undertaken to 
determine the importance of parasitic infection in 
clinical diagnosis in North China. Sixty cases 
were studied. Each case was under a careful 
scrutiny for a period of ten days or more, during 
which time every stool passed by the patient was 
examined. In all 1,409 stools were studied, or 
an average of 23°48 per patient. Controlled methods 
of preparation of the stool for examination indicated 
that concentration methods were valuable only 
where a single specimen of stool was available for 
study. In cases where large numbers of stools of 
the same patient were examined concentration 
methods added only ten per cent. to the findings. 
Forty per cent. of the infections were diagnosed after 
the first day, thirty-five per cent, of which were diag- 
nosed first from unconcentrated preparations. Eighty 
per cent. of the cases studied harboured intestinal 
entozoa. While this infective incidence is com- 
parable to that of a sick population in Central 
China, it is less intensive than the latter. The 
respective indices for the two areas are as follows: 
Central China (Wuchang survey), protozoa, 228°7; 
helminths, 234-3; North China (present study), 
protozoa, 101:6; helminths, 88:03. The clinical 
ignificance of the study is demonstrated by the 
fact that 5373 per cent. of the series harboured 
clinically important parasite infections. Twenty 
rer cent. of the cases had a major diagnosis due 
to parasites ; 46°6 per cent. had a minor diagnosis 
of parasites; 13°3 per cent. of the cases had both 
major and minor diagnoses occasioned by infections 
of the digestive tract due to parasites. No proof can 
be advanced from the present study regarding flagel- 
iste entozoa in amebic dysentery that there is a 
necessary relationship between the two infections. 
In the cases studied at least 89 per cent. of the 
patients secured their infections in the North 
China nosogeographic area. They belong to the 
awer middle-class and the poor class, which groups, 
^» account of undernourishment, are likely to be 
more troubled with clinically important infections 
ihan are the upper classes. The Chinese, as a people, 
are not less susceptible to parasitic infection than 
cther peoples, although light infections among 
Chinese are less likely to be clinically significant 
than in Occidentals living in China. Improper 
lisposal of night-soil is responsible for all the 
helminthic infections in the intestinal tract of man 
in North China as determined by this study. 





Herpetomonad Flagellates in the Latex of Milk- 
weed in Maryland (F. O. Holmes, Phytopathology, 
Vol. XIV, No. 3, March 1924).—4 flagellate infec- 
tion of milkweed (probably Asclepias syriaca L.) 
was discovered during the autumn of 1923 near 
saltimore, Maryland. The flagellates correspond 


tairly closely to those properly known as Herpeto- 
monas elmassiani (Migone), described in 1916 by 
Migone in Paraguay. So far as is known this is the 
first report of such organisms in the United States, 
A red and black hemipterous insect, Oncopeltus 
fasciatus (Dall) is suspected of carrying the flagel- 
lates from plant to plant. 





Case Resembling Endemic Typhus Fever (Brill's 
Disease) (Med. and Scientific Arch. Adelaide 
Hospital, No. 3, Annual Report, 1928).—G. C. 
female, 20, waitress, living at Hindmarsh, was 
admitted to hospital September 25, 1923, complain- 
ing of severe headache, abdominal pain and vomit- 
ing. Illness had begun September 22, with sudden 
pain in the lower part of the left chest, which had 
been increased by deep breathing, but had not been 
accompanied by cough. She had been drowsy 
since the onset of her illness, and had had diarrhæa 
during the first two days. She had had no epis- 
taxis. Spleen slightly enlarged, Tender on pal- 
pation on the right hypochondrium. No rash was 
present. On September 26, agglutination reactions 
against the B. typhosus and B. paratyphosus A 
and B were negative. On September 29 a rash con- 
sisting of pink coloured macules and papules ap 
peared on her arms, hands, thighs, feet and trunk. 
These disappeared on pressure, and varied in size 
from a pin’s head to a third of an inch in diameter. 
She had also complained of severe aching pain all 
over her body. Rash had quite faded by October 4. 
Temperature, which had been 1040F. on admission, 
fell slightly but persistently until October 7, when 
it was normal, and continued so, coincident with her 
relief from symptoms. She was discharged well 
on October 17, On October 16 the Weil-Felix 
reaction was positive up to a dilution of 1 in 2,560. 





A Microscopic Study of Mercury Absorption from 
the Skin (K. G. Zwick, Jour. Amer. Med. Assoc., 
December 6, 1924).—Microscopic examination of 
intact animal skin, to which mercury in the form 
of mercurial ointment had been applied by unction, 
established : (1) The presence of globules of mercury 
(a) in the infundibula of the pilosebaceous follicles ; 
(b) in the orifices and excretory ducts of the seba- 
ceous glands. (2) The absence of globules of mer- 
cury (a) in the intact epidermal layers that are not 
constituents of the integumentary appendages; (b) 
in the cutis vera. Microscopic findings lead one to 
conclude that percutaneous absorption of mercury 
following inunction of animals with mercurial oint- 
ment takes place preponderatingly from the mate- 
rial deposited in the pores, consisting of the orifices 
of the hair follicles and of the excretory ducts of 
the sebaceous glands. Percutaneous absorption of 
mercury is not materially influenced by removing 
from the intact skin the excess of mercurial oint- 
ment deposited on it during inunction, because mer- 
cury does not penetrate into or through the intact 
epidermis, 
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The Effect of Carbon-Tetrachloride on the Egg- 
Laying Powers of the Female Hookworm (W.C. 
Sweet, Amer. Jour. Hygiene, November, 1924).-— 
In most instances carbon-tetrachloride in doses up 
to 2 e.c. had very little inhibiting action on the 
egg-laying power of the female ankylostome. Al 
inhibition had disappeared by the seventh day. 
Re-examinations in either field or laboratory work 
could be made one week after treatment. In this 
series of egg counts the number of eggs per gramme 
of fæces from the same persons was found to vary 
with the character of the stool, The ratio estab- 
lished was very close to that found by Stoll working 
on necators in Porto Rico. The theoretical number 
of worms responsible for the eggs counted was 
found to be high and, on theoretical grounds, it 
was predicted that female ankylostomes would be 
found to have about five times the egg-laying 
powers of female necators. 





Treatment of Hookworm Disease with a Com- 
bination of Carbon-Tetrachloride and Oil of Cheno- 
podium. Comparison of Results of Simultaneous 
and Delayed Administration of Magnesium Sulphate 
(F. L. Soper, Amer. Jour. Hygiene, November, 
1924).—Hookworm infestation in Paraguay is very 
heavy. Fortunately, the infestation is over ninety 
per cent. of the less resistant and probably less 
harmful necator. The combination of carbon-tetra- 
chloride, three parts, with oil of chenopodium, 
one part, in adult dose of 2:4 c.c. (1°8 c.c. of 
the former and 6 c.c. of the latter) is very effective 
in an area of low ankylostome infestation, No toxic 
symptoms were reported. Like other anthelmintica, 
this combination gives a higher percentage of total 
worms removed in heavily infected cases than in 
those with few worms. This is probably due to a 
larger percentage of immature forms in heavily in- 
fested cases. The simultaneous administration of 
magnesium sulphate tends to delay the expulsion 
of many worms until the second day. There ap- 
pears to be, however, no diminution or delay of 
anthelmintie action. A simultaneous reduction of 
toxicity and cost per person treated may be ex- 
pected from the introduction of this method of 


administration in field work against hookworm 
disease. 
EE 


Abstract. 


THE ABSENCE OF ENDEMIC GOITRE IN 
HONOLULU.’ 


By J. CnnisroPHER O'Day, M.D., F.A.C.S. 


THE goitre problem of the Pacific Coast, particu- 
larly of its north-west portion, is still unsolved. 
Towards such a solution there has been no little 
endeavour, yet up to the present time no reward has 


1 Abstracted from the Medical Journal and Record, February 
4, 1923. i 


been claimed. As a result of my own investigation 
the conclusion was reached that endemic or retentive 
goitre had to do with the character of the drinking 
water. The conclusion, however, was based entirely 
on personal and the general observation of others. The 
problem in no way is able to lend itself to actual 
scientific research, and this in face of the fact of our 
work being carried on in a district where endemic 
goitre enjoys an incidence of close on to 50 per 
cent., namely, Portland, Oregon. With the co- 
operation and guidance of no less able clinicians 
than Lawrence W. Snelling and Franklin C. Mac- 
lean, interest in the ætiology of retentive goitre gave 
way to that of those hypersecretive types that were 
accompanied by a diabetic syndrome. When further 
work and observation showed that this diabetic 
syndrome would entirely clear after lobectomy, we 
set about to discover, if possible, just what it was in 
these odd cases of  Graves's disease that was 
directly responsible for the loss of the carbohydrate 
tolerance. 

First, was there a lesion of the sympathetic 
system which caused the hypersecretion of the 
thyroid? If so, was the same lesion capable of dis- 
turbing the secretion of the islands of Langerhans 
and thereby precipitating the diabetic syndrome ? 
Again, could the hyperthyroidism produce the extreme 
thirst, polyuria and the ravenous appetite and the 
glycosuria be but a mere metabolite? But when it 
was continuously and invariably observed that the 
metabolic rate was always in proportion to the 
degree of hyperthyroidism, and that the basal 
metabolism was in no way related to the carbo- 
hydrate overthrow, our questions were forced to go 
unanswered. 

In a subsequent article, Snelling emphasized the 
point by showing that the degree of hyperthyroidism 
bore no relation whatever to the precipitation of the 
diabetic syndrome. 

It was during this time that Maclean was carrying 
on the research work, the result of which has been 
published. 

The sugar content of the blood in diabetes of 
thyroid origin is as variant as that of the pancreatic 
lesion, and resolves itself into that last conjecture 
of a hypothetical sugar threshold. But the hyper- 
glycæmia and increase of the metabolic rate, which 
are constant findings with hyperthyroidism, cannot be 
regarded as a step towards the development of the 
occasional cases wherein the sugar mobility assumes 
the rôle of the pancreatic lesion. 

While this reference to hyperthyroid goitre is 
foreign to that which the title of this article more 
reasonably suggests, it is mentioned since it is now 
known that Lugol's solution is quite capable of 
restoring both the carbohydrate tolerance and a 
marked return toward the normal metabolic rate. 
But the improvement is not permanent and a second 
administration of the drug is disappointing. 

Up to a certain point only is the iodine able. to 
stay the storm—at that point help is needed. What- 
ever the help may be remains to be discovered. That 
the kidney function might be the factor has 
nothing beyond the notion to sustain it. The 
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results of our observation and investigations have 
been published. 

Endemic or retentive goitre has not been observed 
in Honolulu. It was this fact which led to our 
comparing the water supply of the island city with 
that of the goitre districts of the coast. Before making 
such comparison it may be of interest to mention, in 
brief, the presence of toxic goitre among the Oriental 
races of the islands. 

It should be recalled that the percentage of toxic or 
hyperthyroid goitre is no greater within the endemic 
distriets than it is, generally speaking, throughout the 
United States and Canada. This type of goitre is 
encountered in Honolulu, but just what incidence to 
population has not been learned. While it is among 
the Japanese that it seems to be the most prevalent, 
once comparison is drawn between the Japanese popu- 
lation, the predominant of the Orientals, it is imme- 
diately made to appear that toxic goitre here occurs in 
about the same proportion as that noted throughout 
the mainland and Canada. 

In this reckoning the native Hawaiian cannot be 
included, for the type of individual that is prone to 
this affliction is but too seldom met among the 
phlegmatic people. It was Dr. Wayne Babcock, of 
Philadelphia, who first drew my attention to this, the 
consideration of types. 

The first change necessary to start the development 
of endemic or retentive goitre is that which takes 
place in the character of the thyroid's secretion. Its 
consistency becomes viscid to a degree wherein it is 
no longer able to enter the stomata of the lymph 
radieles. Accumulation within the follicles results, 
and the gland is made to bulge proportionate to the 
degree of accumulation. We conjectured that some 
definite arrangement existed between the secreting 
follicles and lymph radicles, and which, if understood, 
would eliminate the speculative conclusions, of which 
there were two, namely, was the thickening of the 
thyroid secretion due to a faulty functioning of the 
follicles or was it the result of a scanty lymph supply 
into the follicles for the physiological thinning of their 
secretion? In other words, just how did the mineral 
free water exert its deleterious influence on the inter- 
dependence of thyroid and lymph commingling ? 

With this in mind, a number of normal thyroids 
were injected, several methods of injecting being used, 
but no one of the subsequent sections threw the least 
light on the mechanics of the interrelated function of 
blood supply to that of lymph and the gland's secre- 
tion. With a preponderance of evidence to support 
the belief that endemic goitre is caused by the 
character of the drinking water, it is interesting, at 
least, to find further proof on comparing the 
character of the drinking water of Honolulu with 

that of the districts where this disease is prevalent. 

The artesian water with which the city of Honolulu 

is supplied is one of the finest drinking waters in the 
world. It is unique in its low content of sodium 
iodide, and which seems to be bound in a rather un- 
stable way with an equally low content of the chloride 
of soda and potash. Calcium carbonate represents 
the highest per cent. of mineral content, yet insuffi- 
cient to cause the water to be hard. Its bacterial 
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count is nil. The artesian wells providing this water 
vary in depth from 500 to nearly 1,000 ft. An 
average of 20 ft. deducted from the depths of each well 
will replace the number of remaining feet below sea 
level. 

The discrepancy in the depths of the wells is due to 
the elevations and depressions in the roof of the 
artesian basin and not to the surface location of the 
well. The almost continuous rainfall of the mountain 
tops has to percolate through thousands of feet of 
volcanic ash, rock, lava, and in many places substrata of 
ectopic coral before reaching the artesian basin. From 
this it may be readily understood how such altitudes 
would place the plus pressure on the side of the 
artesian basin and prevent the waters of the ocean from 
finding their way into the basin. 


————49————— 


Current Biterature. 





Tur INDIAN MEDICAL GAZETTE, 
February, 1925. 


Typhus-Like Fever, Probably Tick-Typhus, in 
Central India (J. W. D. Megaw, F. B. Shettle 
and D. N. Roy).—These cases are of interest as 
furnishing fresh evidence of the occurrence in India 
of a typhus-like fever which is identical with or 
closely related to the spotted fever of the Rocky 
Mountains, All the cases occurred among a body 
of more than two thousand men who were engaged 
in manceuvres in two camps, each situated about 
ten miles from Saugor, in Central India, and about 
twenty miles from each other. The disease is liable 
to attack persons leading an open-air life, and in 
this respect resembles ltocky Mountain fever and 
the typhus-like fever of the Kumaon Hills, The 
clinical characters also show a close resemblance. 
Lice are completely excluded as cause of the dis- 
ease, and ticks are doubted for more than one 
reason, although it appears to be probable that the 
cases belong to the tick-typhus group. 


Indian Tick-Typhus (J. W. D. Megaw).—The 
author asserts with some confidence that a tick- 
borne fever of the typhus group occurs in India, 
and the use of the term *' tick-typhus of India "" or 
'' tick-typhus ” will be most appropriate as a pro- 
visional designation for the disease. The term 
“spotted fever of India '" has been suggested with 
a view to indicating the relationship to the known 
disease which it most closely resembles, but the 
word '' spotted ’’ has been used for so many dis- 
eases that it does not convey any precise idea, 
whereas the term “ tick-tvphus "' will be applicable 
to the disease in any part of the world. 


Notes on Carbon Tetrachloride as an Anthel- 
mintic (A. C. Chandler and A, K. Mukerji).—An 
anthelmintic should be judged on the basis of (i) 
safety for the patient; (ii) effectiveness in expelling 
worms; (ii) simplicity of administration on a 
large scale; (iv) lack of unpleasantness in taking 
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or in after-effects; and (v) cheapness. No one 
anthelmintic can be expected to be effective for 
all kinds of worms. As regards safety to the 
patient, CCl, in a dose of from 3 to 5 c.c. can be 
regarded as being as safe as any effective anthel- 
mintic, and distinctly safer than oil of chenopodium, 
providing certain precautions be taken, It can be 
given with confidence to kala-azar and malaria 
patients during remissions of fever, is well tolerated 
by young children, and is safe for pregnant women. 
It is distinctly superior to chenopodium in eliminat- 
ing necators, whereas it is approximately on a par 
or a little inferior in removing ankylostomes, It 
is also much cheaper than chenopodium. CCL 
has a distinct ascaricidal action, especially when 
combined with chenopodium. Alone it is a little 
less effective than either chenopodium or santonin. 
Given orally it scems to have a more decided action 
on oxyuris than any other anthelmintic tried. The 
drug has little or no action against trichuris, strongy- 
loides or tapeworms. 

Gaucher's Type of Splenomegaly in a Mahratta 
Village, with a Case Treated by Splenectomy (W. 
C. Spackman and F. P. Mackie).—It is stated by 
the inhabitants of Dhagur that a disease exists 
there which is always fatal after a number of 
years, beginning at an early age and attacking only 
Mahrattas. A considerable number of young males 
are carried off by it. The disease is known as 
potedhagur (big stomach). There is a low type of 
fever and progressive weakness, There is no kala- 
azar in the district. 
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March, 1925. 


Variations in the Potency of Digitalis Preparations 
in the Tropics (R. N. Chopra and S. C, Bose).— 
Clinical observations as well as biological and 
chemical assays of tincture of digitalis show that 
it undergoes deterioration rapidly in a tropical 
climate such as that of India. This deterioration 
cannot be accurately determined by any single 
method in the laboratory, such as Hatcher's ‘ cat 
method '"; the ''frog method "; or Kundson and 
Dresbach's chemical method. Clinical tests give 
the most reliable information. The average dose 
of 15 c.c. of the tincture per 100 pounds of body 
weight required to get the patient under digitalis 
effect in 36 to 48 hours is considerably inereased 
after the tincture has been in the tropies even for 
a short time, Deterioration is due to some change 
in the digitalis glucosides, the nature of which has 
not yet been determined. The tinctures on dilution 
become darkish in colour, unlike good tinctures, 
which are light green and uniformly opalescent. 
Such tinctures are more toxie to cats when given 
intravenously, but a considerable weakening in the 
therapeutic efficacy is evident, The dosage of tinc- 
ture of digitalis generally employed by medical 
practitioners in India (i.e., 5 to 10 minims three 
times a day) is far too small to get the patient 


under the digitalis effect within a reasonable period 
(three to four days). With tinctures of standard 
strength doses of at least 20 to 30 minims three 
times a day should be given. If rapid effects are 
desired in urgent cases these may be increased from 
45 to 60 minims until the amount calculated by 
Eggleston's method is given. 

An Investigation into the Origin of Cholera 
Epidemics in the Jheria Coal-Fields (G. C. 
Maitra).—A  cholera-like disease with indefinite 
etiology exists in the coal-fields. Further investiga- 
tion will be made of this important condition when 
opportunity offers. This disease appears to be of 
low infectivity and was never secn to assume 
epidemie proportions nor to give rise to multiple 
"es in the same family, Cholera epidemics due 
to Koch's vibrio were imported last year into the 
conl-fields from the pilgrim centres of Puri and 
Baidyanath. Elaborate and costly disinfection 
measures are only justifiable when the outbreak is 
due to the genuine cholera vibrio, and as this can 
only be ascertained by careful bacteriological examin- 
ation, a competent bacteriologist and epidemiologist 
with a mobile laboratory is a necessity for the coal- 
fields. In the absence of a competent bacteriologist 
all cases which have the clinical features of cholera 
must, of course, be dealt with as if they were truc 
cholera. The value of specific immunization against 
cholera, both subcutaneously and by the mouth. 
cannot yet be assessed without further extensive 
trial side by side with other methods of preventive 
medication. The scientific method of prevention 
is not necessarily the best; the prejudices of the 
affected population and the local conditions mut 
be taken into account. 

The Treatment of Asthma (H. W. Acton and 
R. N. Chopra).—For treatment of asthma during the 
stage of attack, ether, chloroform, chloral hydrate 
and morphia are all useful, but they act without 
removing the cause, and are merely used as a 
placebo to relieve symptoms. In sympathetic pre- 
dominance adrenalin fulfils all requirements. In 
vagal predominance, on the other hand, adrenalin, 
when injected intramuscularly, has only a slight 
and evanescent cffect in overcoming the bronchial 
construction. — The drugs preferred during acute 
attacks are the phenacetin group. The nitrites 
give great relief in the failing renal heart and in 
cardiac failure. The value of atropine and cocaine. 
when given as a fine spray, is very great. for both 
paralyse the vagus and lessen bronchial secretion. 

The Migration of Hookworm Larvx in Soil (A. 
C. Chandler).—'lhese experiments confirm the con- 
clusions reached by Augustine, Cort and Payne 
concerning (1) the practical non-existence of lateral 
migration of hookworm larve; (2) the easy scatter- 
ing of larve by surface water; (3) the tendency to 
upward migration through coarse soil; and (4) the 
very restricted migration on the sides of a soil wall. 
The author's observations, however, point to a 
definite negative gcotropism as the principal facto» 
in guiding larve upward, rather than an upward flow 
of surface water, as suggested by Payne. 
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YELLOW FEVER RESEARCH, 
A SUMMARY. 
By HripExo Nocucui, M.D., M.S., Ph.D., Sc.D. 


Member of the Rockefeller Institute for Medical Research, 
New York. 


1918-1924 : 


ISOLATION OF LEPTOSPIRA ICTEROIDES. 


Leptospira icteroides was first isolated in Guayaquil, 
Ecuador, in 1918 [1], from six of twenty-seven 
selected cases of yellow fever diagnosed by Pareja 
and Elliott [2]. The same organism was isolated 
by Kligler and myself [3] in Mérida, Mexico, in 
1919-1920, from blood taken from a yellow fever 


One of the Guayaquil patients died four days after 
the onset of illness, and the liver, which was removed 
a few hours post mortem, was found to contain a 
small number of leptospiras ; guinea-pigs were inocu- 
lated with the suspension of the liver, and a strain of 
L. icteroides was obtained from the passage animals. 

Of the sixteen positive blood specimens, twelve 
were withdrawn between one and three days, two 
between three days and four days, and two a little 
later than four days after onset ; hence the indications 
are that the organism is present in the peripheral 
circulation more frequently (88 per cent of cases) 
during the first three days of the disease. 

The total number of strains of L. icteroides isolated 
is therefore fifteen. 

The etiological relation of L. icteroides to yellow 
fever can be shown also by Pfeiffer tests, with 


TABLE I.—ISOLATION OF LEPTOSPIRA ICTEROIDES. 


Day of illness 


when blood was 
withdrawn 
Guayaquil ( Noguchi) 
l. Case 1 (died) 4 days and a fraction 
A. » 3 (recovered) 3 ” ” ” 
S a8 $3 «e $6.38. i$ ” 
4. 4 (died) 2, 1 » 
5. ” 5 LEJ 4 ” ” LEJ 
6. 8 


” , ves ” ” ” 
Mérida (Noguchi and Kligler) 


7. Case 2 (recovered) ... 1 day and a fraction 


2 days and a fraction 

Vera Cruz (Pérez Grovas) 

8. Case 2 (recovered) ... 
Morropón (Noguchi and Kligler) 
3. Case 10 (recovered) .. 

11 4 


1 day and a fraction 


1 day and a fraction 


I^ s; Ae .. 2 days and a fraction 
IL » 12 (died) TT NET | ” ” ” 
12. ,, 13 (recovered)... ods: SR ESL “a 


Vera Cruz (Le Blanc) 


13. Case 2 (recovered) ... 1 day and a fraction 


Palmeiras (Vianna and Biao) 


14, Case 3 (recovered) ... 
15. ” 5 ” see 


Less than 1 day ... 
1 day and a fraction 


patient on two successive days, the second and third 
of his illness. Pérez Grovas [4] obtained a strain of 
L. icteroides in Vera Cruz in 1920 from one of two 
cases of yellow fever studied, and in the same year 
Kligler and I [5] isolated the organism from four of 
thirteen cases in northern Peru. Le Blane [6] 
succeeded in isolating a strain from one of two early 
cases in Vera Cruz in 1921. The latest positive 
results (1923-94) have been obtained in Palmeiras, 
Bahia, Brazil, by Vianna and Biño, of the American- 
Brazilian Yellow Fever Commission, who isolated two 
strains from two of nine cases [7]. Negative results 
were obtained by Lebredo [8] in Mérida, Mexico, in 
the summer of 1919, and by Borges Vieira [9] in the 
suburbs of Bahia in 1920. 





Results of e 
Cultivation 
Direct inocu- Direct from pass- 
Dark-fleld lation into cultiva- age guínea- 
examination guinea-pigs tion pigs 
Blood + E bs + + 
Blood + "e zh "T - 
255 AA Blood 4- we + 
Liver + (eri i T 
Blood 4- oak + 
wf Vk “1 T 
Blood 4- «x an * + 
Blood + H a + + 
Blood + S nae its TT + 
Not practicable + + 
" áp avs + + 
” ” + + 
LEJ , + + 
Blood + (confirmed es T T 
on third passage) 
Not practicable * + 
” eee + + 


cultures of the organism, of the serum of cases 
already in the convalescent period. Perez Grovas [10] 
found the Pfeiffer reaction with L. icteroides con- 
stantly present in seventeen convalescents from yellow 
fever. The American-Brazilian Yellow Fever Com- 
mission [7] made Pfeiffer tests of the serum of 
fourteen cases of yellow fever in Brazil against 
L. icteroides from sources in Ecuador, Mexico, Peru, 
and Brazil, and obtained positive reactions in all. 
Parallel reactions with L. icterohemorrhagiz were 
negative, as were also Pfeiffer tests of normal sera. 


Pothier and Pareja [11), in Colombia, in 1923, 


! One of the fifteen patients yielded positive results in the case 
of specimens drawn on two successive days. 
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obtained positive Pfeiffer reactions with L. icteroides 
and negative with L. icterohemorrhagiz in four 
persons recovering from a disease suspected of having 
been yellow fever, the clinical diagnosis being thus 
confirmed.’ 


ADAPTATION OF LEPTOSPIRA ICTEROIDES TO 
EXPERIMENTAL ANIMALS. 


Young guinea-pigs, which are the only animals so 
far found to be useful in the transmission of yellow 
fever directly from human cases, are, however, rather 
refractory at best, while fully-grown guinea-pigs are 
so resistant that even adapted guinea-pig passage 
Strains fail to infect them. Even in young guinea- 
pigs a clear-cut, typical infection, with hemorrhages, 
jaundice, and nephritis after three to six days 
incubation, is not always induced by inoculation of 
blood from yellow fever patients, but a suggestive 
febrile reaction and capillary injection of the conjunc- 
tive, after a relatively long interval,” may be the only 
symptoms noticed. The period of incubation in the 
first generation in guinea-pigs has occasionally been 
as long as eight, nine, or even ten days, and only a 
few animals among many receiving the same blood 
may react to the inoculation. If the mild infection 
at first induced is allowed to run its course, the 
animals completely recover, but if the blood, or a 
suspension of liver and kidney, taken at the height of 
fever, is inoculated into several young guinea-pigs, 
the febrile reaction may occur sooner and the other 
symptoms of yellow fever become more distinct in 
some of the animals. A fatal infection is sometimes 
induced in the second generation, but it may be 
necessary to make further passages before the strain 
acquires sufficient virulence for the guinea-pig to 
induce typical fatal infection. Autopsy shows the 
characteristic petechial spots in the lungs, hæmo- 
rrhages into the gastro-intestinal tract, acute nephritis, 
and yellowish-brown liver. 

In the early experiments in Guayaquil, the necessity 
of timely transfer from mildly infected to new animals 
was not realized, and the opportunity of obtaining a 
larger number of strains of the organisms was thus 
lost. Of the twenty-seven cases studied, there were 
five which furnished strains of moderate initial 
virulence, one which required three passages in the 
guinea-pig to induce a fatal infection, and nine others 
which induced an initial disease so mild that the 
opportunity for transfer was lost before the nature 
of the infection was realized. That these animals 
(sixteen in all), which showed only a slight febrile 
reaction and a trace of jaundice, actually passed 
through a mild infection with ZL. icteroides was 
subsequently proven by their immunity to massive 
doses of adapted strains of the organism or by the 








' Recently Muller and Blaisdell have obtained positive Pfeiffer 
reactions with the sera of persuns who had yellow fever during 
the Salvador epidemic of 1924, 

?It may be mentioned here that in Rocky Mountain spotted 
fever, the incubation period in guinea pigs is between three and 
six days, but in the case of a weakened guinea-pig passage virus 
it may be as long as sixteen days. Such a virus regains ite 
usual virulence on subsequent transfers to guinea-pigs. 
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characteristic hemorrhagic spots in the lungs revealed 
by examination after recovery. Injection of blood 
from patients suffering from diseases other than 
yellow fever does not confer immunity against 
L. icteroides, nor produce the petechial lung haemo- 
rrhages, in guinea-pigs. 

L. icteroides is essentially a human pathogen, but 
when fully adapted to the guinea-pig its virulence for 
this animal may reach such a titre that 000001 c.c. 
of & suspension of liver or kidney of an infected 
animal, or of culture, will induce a fatal infection, with 
characteristic hemorrhages, jaundice and nephritis. 
The incubation period becomes fixed to three to six 
days, as in human yellow fever.' 

Guinea-pig passage strains of L. icteroides are viru- 
lent also for young puppies, marmosets, and “ prego "' 
monkeys(Cebusmacrocephalus), and when used in mas- 
sive quantities, representing several thousand minimum 
lethal guinea-pig doses, induce symptoms and lesions 
more strikingly like those of human yellow fever: 
intense jaundice, anuria, albuminuria, and “ black 
vomit." Guinea-pigs also invariably show effused 
dark-coloured blood in the stomach, and hemorrhages 
into the intestines are common. Autopsy reveals fatty 
liver, congested kidneys, and normal spleen. The 
histopathological changes in experimental yellow fever 
have been studied in detail by Perrin [12] and Muller 
[13]. The reader is referred also to the recent work 
of W. H. Hoffmann in Havana [14]. All these in- 
vestigators have concluded that the pathological 
changes induced in experimental animals by L. 
icteroides are identical with those of human yellow 
fever. 

Muller [13] has studied also the hematological 
findings in experimental yellow fever and confirmed 
the earlier observations [15]. There is moderate 
leucopenia, comparatively slight reduction in hamo- 
globin and red blood cells or none at all, as in human 
yellow fever [2], [16], [30]. 

One of the proverbial symptoms of yellow fever is 
the so-called Faget's sign, or relatively slow pulse 
with high temperature. Cohn and I [17] studied 
the effect of L. icteroides infection on guinea-pigs and 
marmosets by means of electrocardiographic records 
and found that the same phenomenon appeared in 
experimental animals. Relative brachycardia is 
observed also in human infectious jaundice, and in 
experimental infection with L. icterohemorrhagiz. 


THE FILTERABILITY OF LEPTOSPIRA ICTEROIDES. 


Reed and Carroll [18], Rosenau, Parker, Francis, 
and Beyer [19], Marchoux, Salimbeni, and Simond 
[20], showed that the virus of yellow fever passes 
through the pores of Berkefeld filters. In the early 
experiments in Guayaquil [21], it was found possible 
to infect guinea-pigs with the filtrate obtained by 
passing dilute infective liver and kidney suspension 





'That the incubation period in human yellow fever may 
be longer than six days was observed by the French Com- 
mission to Brazil (Ann. de Inst. Pasteur, 1908, xvii, 665), who 
described two instances of experimental, and three of natural 
infection, in which the incubation period was estimated at 
twelve to thirteen days. 
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through Berkefeld filters, and subsequent experiments 
(Nichols [22], Dieterich [93], the American- Brazilian 
Yellow Fever Commission [7]) have shown that 
L. icteroides, whether in infected organ suspensions 
or in culture, is capable of passing through Berkefeld 
filters of the V and N grades. It is of special interest 
that Nichols used in his filtration experiments the 
original filters employed by Walter Reed and his 
associates in their historic experiments in Havana. 

The filterability of L. icteroides conforms with one 
of the most important characteristics of the yellow 
fever virus, and in this respect L. icteroides differs 
from all organisms previously thought to be the cause 
of yellow fever. 


CULTURAL PROPERTIES OF LEPTOSPIRA 
ICTEROIDES. 


An interesting point in connection with the cultiva- 
tion of L. icteroides is the adjustment of reaction of 
the culture medium. In an earlier publication [21] 
it was stated that growth of the organisms occurs in 
the "leptospira medium” ' when the hydrogen-ion 
concentration is between pH 6 and pH 74. The 
question has recently been restudied with the colla- 
boration of Dr. Telémaco Battistini [24], not only 
with L. icteroides, but also with L. icterohemorrhagiz 
and L. hebdomadis, and it has been found that all 
three species of leptospiras grow well between pH 
545 and pH 7°21, but not at all at pH 4°65 or pH 
819. The icteroides undergoes degenerative changes 
much sooner at pH 721 than at 5°45 to 626, while 
L.icterohzsmorrhagiz and L. hebdomadis are as active 
at pH 7'21 as at pH 545. It is evident, therefore, 
that L. icteroides prefers slight acidity and scarcely 
tolerates an alkalinity beyond pH 721. In view of 
the alkalinity which may be introduced into care- 
fully adjusted media by the use of ordinary soft glass 
test-tubes, particularly when they have been used for 
some time, it is well to adjust the culture medium to 
a point near pH 6 instead of pH 74, as formerly 
reeommended. Many of the irregular results pre- 
viously obtained in the cultivation of L. icteroides are 
undoubtedly explained on the basis of unsuitable 
reaction of the culture medium employed. 

In the light of the exact determination of the 
hydrogen-ion concentration for the growth of L. 
ieteroides, and of the recent work of Rous [25] on 
the pH of various animal tissues, it becomes evident 
why the organism does not multiply in the blood or 
body fluids of which the pH ranges from 7'6 to 82, 
as in the case of man and some animals. Rous found 
that the pH of the liver and the kidney in a mam- 
malian (mouse), on the other hand, varies from 5'4 to 
66, hence they offer an optimum reaction for the 





! The formula for this medium is as follows :— 


0:9 per cent. NaCl 
Fresh rabbit serum ... sd iss sae " 
2 per cent. nutrient agar (pH 6:5—7:0) ... 100 ,, 
Rabbit hemoglobin (made by laking one 
part of the defibrinated blood with three 
parts of distilled water) 5e ist 


800 parts. 
100 


10-20 ,, 


multiplication of L. icteroides. The particular attack 

of yellow fever on these two organs may perhaps be 

partly explained by this factor. L. icterohezmorrhagiz | 
shows similar, though less pronounced, predilections. 

All the organs or tissues spared by yellow fever have 

a pH either too acid or too alkaline for the survival 

and multiplication of L. icteroides. The pH range of 

L. icteroides, in comparison with that of most patho- 

genic bacteria, is rather narrow. 

The disappearance of L. icteroides from the liver 
and kidney of experimental animals (young guinea- 
pigs, puppies, and certain monkeys) is proportional to 
the degree of histological (hence functional) changes 
induced by the invading organisms. The more pro- 
found the changes, the fewer the surviving organisms, 
until none at all can be found when the injuries reach 
& certain limit. The cessation of physiological function 
of the involved organs and consequent lack of nutrient 
substances leads to the total disappearance of the 
icteroides towards the later stage of a fatal infection. 
The phenomenon is perhaps somewhat more constant 
and rapid in human yellow fever than in experimental 
animals, but it is marked in the monkey, C. macro- 
cephalus, in which L. icteroides induces an infection 
comparable in every respect to human yellow fever 
[7], [13]. The disappearance of L. icterotdes from the 
entire system in the case of a non-fatal infection is 
obviously due to the appearance of specific immune 
substances resulting from the infection. 


DIFFERENTIATION OF LEPTOSPIRA ICTEROIDES 
FROM L. ICTEROHZEMORRHAGIE AND 
L. HEBDOMADIS. 


While a few clinicians [26], [27] regard that yellow 
fever and infectious jaundice are quite dissimilar in 
clinical manifestations, the majority of those who 
have had experience with both diseases agree that 
the essential features are similar [2], [28], [29]. Both 
are characterized by sudden onset, capillary suffusion 
of the face and conjunctive at the beginning of fever, 
severe headache, backache, and muscular pains in the 
limbs, nausea, early epistaxis, &c., the preliminary 
symptoms leading in both diseases to jaundice, acute 
nephritis, and hemorrhages. The so-called Faget's 
sign, orrelatively slow pulse with high temperature, is 
present in both diseases. Herpes labialis,’ considered 
by some as almost pathognomonic for infectious 
jaundice, is also observed in yellow fever patients (21]. 

Some have laid stress upon the paler character of 
the jaundice in yellow fever, but all grades and all 
shades of colour, from pale lemon to deep orange, have 
been met with in both diseases. The clinical differ- 
ence between yellow fever and infectious jaundice 
appears to be the somewhat slower course and usually 
less fatal character of the latter infection. In yellow 
fever death may occur in five to seven days, while in 
infectious jaundice the greatest mortality is between 
the ninth and eleventh days. In some cases of in- 





1 Herpes labialis has now been shown to be an independent 
infection caused by a filterable virus. It may occur in associa- 
tion with a number of diseases, hence it has no significance for 
diagnosis. 
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fectious jaundice there may be a second rise of tempera- 
ture towards the end of the second week, but many 
patients recover without relapse [31]. Relapses have 
also been known to occur in yellow fever, and are 
regarded as of unfavourable prognosis [32]. 

Seven-day fever [33] is also characterized by 
jaundice, hemorrhages, and nephritis, but all of a 
far milder degree than in yellow fever or infectious 
jaundice. 

Morphological Differentiation. 


The most reliable means of morphological differenti- 
ation is the study of cultures under the dark-field 
microscope. It is understood that for the purpose of 
comparison the culture media must be identical in 
composition and hydrogen-ion concentration, and the 
cultures must be of the same age and grown under 
the same conditions of temperature. With the co- 
operation of Dr. Battistini [24] comparative studies 
of this kind have been made. 

L. icteroides is decidedly shorter (4 to 14 y) 
and somewhat thinner (02 pw) than JL. ictero- 
hamorrhagiz. Theelementary spirals are less closely 
set. The shorter forms assume a semi-oval circle, the 
longer specimens show greater flexibility, doubling up 
ab any angle. All rotate swiftly, with some lateral 
vibratory movements. 

L. icterohemorrhagiz is considerably longer than 
L. icteroides (8 to 24 p), usually more uniforra in 
length and heavier in aspect. The elementary spirals 
are more closely set, although in a very long specimen 
the spirals are somewhat looser. They have the 
well-known hooked ends and straight bodies, and 
rotate swiftly and gracefully without lateral 
vibration. 

L. hebdomadis averages slightly longer (10 to 30 p) 
than L. icterohemorrhagiz, and the elementary spirals 
are almost geometrically equidistant and distinct. 
The organisms rotate swiftly and evenly without 
relaxation of the elementary spirals and without 
bending the ends into a hook, the body being almost 
a straight line inliving forms. Killed specimens have 
the characteristic hooked ends of a leptospira. Occa- 
sionally one observes living organisms showing a small 
hook at one end, but they soon stretch out with change 
of movement. "There is no difficulty in distinguishing 
this species from the other two. 

' Stained preparations may also be used for differential 
purposes. Leptospiras do not stain readily, especially 
in eulture on the semisolid leptospira medium which 
gives the richest growth. The best results are obtained 
by fixing the culture organisms in buffered formalin 
[34] and staining the dried, thin films with a saturated 
alcoholic solution of basic fuchsin or gentian violet for 
a few seconds, or with Giemsa's solution (1 in 20 in 
distilled water) for two hours. Osmic acid fixation of 
the wet film, followed by staining with Giemsa solu- 
tion, also gives good results. In well-stained prepara- 
tions the elementary spirals can be easily recognized, 
The thin, delicate, rather short hooked forms of L. 
icteroides can be distinguished from the somewhat 
heavier and longer L. icteroharmorrhagiz with terminal 
hooks and the rather straight and coarser L. hebdo- 
madis. It is essential for the purpose of comparison 


& sharp attack of yellow fever in Morropón in 1920, 








to use cultures grown under identical conditions and 
stained in the same dye solution. 

I have had opportunity recently to show cultures of 
the three leptospiras to Professors Inada, Brumpt, 
Calkins, Iturbe, and others, all of whom recognized 
the morphological differences between the species. 


Immunological Differentiation. 


In the earlier experiments [35] it was shown that 
L. icteroides and L. icterohemorrhagiz# can be dis- 
tinguished by means of monovalent immune sera. 
Recently Dr. Battistini [24] has undertaken anew a 
determination of the immunological relations between 
L. icteroides, L. icterohemorrhagize and L. hebdomadis, 
growing the organisms on culture media containing 10 
and 1 per cent. of monovalent immune rabbit sera. It 
has been found that the different strains of L. icter- 
oides (from Guayaquil, Mexico, Peru, and Brazil) 
undergo agglutination and disintegration when inocu- 
lated into media containing anti-icteroides immune 
sera, but grow well on media containing anti-ictero- 
hemorrhagiz or anti-hebdomadis immune sera. Con- 
versely, the strains of L. icterohemorrhagiz (obtained 
from sources inthe United States [36], Ecuador [37], 
and Sumatra [38]),’ undergo similar changes in media 
containing anti-icterohemorrhagiz sera, but grow 
luxuriantly in media containing anti-icteroides or 
anti-hebdomadis immune sera. In the same way, 
anti-hebdomadis sera affect only L. hebdomadis.? 

The experimental infection with L. icteroides, like 
human yellow fever, confers a lasting immunity. As 
has already been mentioned, the serum of persons 
recently recovered from yellow fever contains certain 
immune principles which produce the Pfeiffer 
phenomenon with L. icteroides. Parallel reactions 
with L. icterohemorrhagiz have been uniformly 
negative, and normal sera invariably give negative re- 
actions with both organisms. The duration of the 
Pfeiffer phenomenon has not been determined but is 
variable in different individuals. Positive reactions 
were obtained with the sera of five convalescents in 
Peru [5], and in the case of two persons who had had 
yellow fever as long previously as ten and eleven 
months, while in two other persons who had had the 
disease ten months previously the reaction was incom- 
plete or doubtful In Guayaquil [40] fifteen of 
eighteen convalescents or recovered persons gave a 
positive reaction ; in Colombia and Brazil the reaction 
was positive in all cases studied. Pérez Grovas [10] 
found that the reaction was not present as early as the 
eighth day (one case), but was constantly present after 
the twelfth day (seventeen cases). There are two in- 
stances on record of long duration of the Pfeiffer 
phenomenon. One is that of Dr. Henry Hanson, a 
sanitarian [41] who had had severe yellow fever four 
years previously and had remained in an infected area 
for two years afterwards; a strong positive reaction 
was obtained with his serum. Dr. Kligler, who had 


! I am indebted for several strains of L. icterohemorrhagie@ to 
Professor G. Baermann, of Petoemboekan Hospital, Sumatra. 

2 Two strains of L. hebdomadis have been obtained through 
the kindness of Professor R. Inada, Tokyo Imperial University. 
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and recovered promptly following the administration 
of anti-icieroides serum by Dr. Caballero within 
forty-eight hours of onset, recently found that his 
serum still gave a mild positive reaction (four and & 
half years). 

Pérez Grovas [10], employing the strain of L. 
icteroides isolated by him in Vera Cruz [4], studied 183 
cases of yellow fever for the purpose of determining 
whether specific agglutinins for L. icteroides could be 
demonstrated, and found that agglutination tests were 
more sensitive than Pfeiffer reactions, and that the 
agglutinating properties of the serum in yellow fever 
are constantly demonstrable, and as early as the begin- 
ning of the second week, that is, earlier than the 
Pfeiffer phenomenon. Sera from twenty-three normal 
individuals, and from seventeen persons suffering from 
diseases other than yellow fever, and sera from persons 
who had had yellow fever years previously, gave 
negative agglutination reactions. Positive reactions 
were obtained in seven of eleven vaccinated persons 
who had received the second injection of vaccine 
eleven to fifteen days previously. 

The various immunological experiments described 
clearly establish the immunological entity of L. 
icteroides. 

TRE NON-CONTAGIOUSNESS OF INFECTION WITH 
LEPTOSPIRA ICTEROIDES. 


Like most insect-borne infectious diseases, yellow 
fever is not transmitted from person to person by 
direct contact. The excreta and vomitus are not in- 
feetious, and only in a few instances out of hundreds 
ofautopsies has it been suspected that a physician 
performing post-mortem examination has acquired the 
infection by this means. Generally speaking, the per- 
formance of autopsies on yellow fever cadavers is 
without danger. owing undoubtedly to the disappear- 
ance of the virus before death occurs. 

L. icteroides behaves much the same with respect to 
contact as does the virus of yellow fever. Among 
hundreds of susceptible young guinea-pigs which have 
been kept in the same pens or cages with fatally in- 
fected animals, not a single instance of contact 
infeetion has been observed, notwithstanding the 
animals shared the same food, and the well lived 
amidst the excreta of the sick. When a fatal icteroides 
infection has been allowed to run its natural course, 
and the liver and kidneys reveal profound fatty de- 
generation and necrosis, blood or organs taken at 
autopsy are seldom infectious, and L. icteroides is 
reeovered from such animals only in a small per- 
centage of instances. In the Brazilian monkey, C. 
macrocephalus, in which typical yellow fever was 
allowed to run its course, no leptospiras could be 
demonstrated in the material obtained at autopsy. 


ÆDES XEGYPTI, YELLOW FEVER, AND LEPTOSPIRA 
ICTEROIDES. 


The theory of Finlay that Ades xgypti, formerly 
called Stegomyia calopus, transmits yellow fever from 
man to man, was first experimentally demonstrated in 
Havana in 1900-1901 by the Yellow Fever Board of 





the United States Army under Major Walter Reed. 
Non-fatal yellow fever was induced in eighteen non- 
immune volunteers by subjecting them to the bites of 
mosquitoes twelve days or longer after the insects had 
bitten patients who were in the early stages of yellow 
fever (one to three days after onset). A single experi- 
ment was made with a mosquito which had sucked 
the blood of a patient four days after onset of yellow 
fever, and a negative result obtained, but inasmuch as 
some mosquitoes which had ingested blood during the 
first three days of illness failed to infect under the 
same conditions, the Board did not conclude that the 
virus is not present in the blood later than three days 
[42]. The French Commission to Brazil obtained 
negative results in three instances in which blood 
taken on the fourth day of illness was inoculated into 
normal persons [20], hence they considered that the 
virus probably disappears from the blood circulation 
about this time. 

With regard to the incubation period of the virus of 
yellow fever in the mosquito, that is, the period 
between the infecting meal and the time when the 
mosquito actually becomes infective, the report of the 
Army Board states that the exact length of the period 
could not be determined, inasmuch as no experiments 
were performed with contaminated mosquitoes between 
the eighth day after the infecting meal, when the result 
was negative, and the twelfth day, when the mosquitoes 
were found to have become capable of conveying in- 
fection. Carter [50], before the experimental demon- 
stration of mosquito transmission of yellow fever, had 
determined, by painstaking study of an epidemic in 
Orwood, Miss., that there was a definite interval 
between the occurrence of yellow fever in a given house 
and the time when the house became a source of 
infection. When all other sources of infection could 
be excluded, he found that the interval between the 
first (primary) case of yellow fever and the secondary 
cases in a given house varied between eleven and a 
half and twenty-three days. Hence, when we sub- 
tract the period between exposure and onset, about 
three days at the shortest, the minimum period of 
incubation of the virus in the mosquito becomes about 
eight and a half days. Reed [43], in comparing the 
Board’s experimental results with the empiric observa- 
tions of Carter, expressed the opinion that the mini- 
mum period of mosquito incubation might be about ten 
days. Notwithstanding these definite indications that 
the period is as short as eight and a half to ten 
days, however, it is usually referred to in the literature 
as twelve days. 

When L. icteroides was first isolated in Guayaquil, 
the question of mosquito transmission of the organism 
immediately suggested itself, and experiments were 
undertaken to determine whether the experimental, 
as well as the human, infection could be transmitted 
by A. aegypti [44]. Six experiments were carried 
out with mosquitoes infected from human beings, and 
in one of the six (in which eight insects were used) 
typical experimental yellow fever was induced in 
guinea-pigs by the bite of mosquitoes fed twenty-three 
days previously on a yellow fever patient. In a 
parallel series of experiments in which the insects 
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were fed on experimentally infected animals, two 
guinea-pigs developed the typical infection, one of 
which had been bitten by nineteen mosquitoes infected 
eight and twelve days previously, and the other by 
eighty-three mosquitoes fed eight days previously. 
Twenty-five mosquitoes of the latter lot were emulsified 
in Ringer solution two days later and the entire 
suspension, in which a small number of leptospiras 
was demonstrated by dark field examination, inocu- 
lated into a young guinea-pig. The animal developed 
typical infection and died eight days later. L. icter- 
oides was demonstrated in all of the animals 
infected by mosquitoes. Another group of the in- 
fected mosquitoes was placed in 10 per cent. formalin 
and brought back to the Rockefeller Institute, but 
impregnation of the mosquito tissues with silver 
nitrate made them so powdery that they were useless, 
hence the study of the distribution of the leptospira 
in the mosquito body had to be postponed until 
opportunity for further study should present itself. 

The successful transmission of experimental yellow 
fever from guinea-pig to guinea-pig by means of 
mosquitoes which, in one instance, had had their 
infective feeding only eight days previously, cannot be 
regarded as conflicting with the data obtained in man, 
for reasons already stated. ; 

Iglesias [45], head of the Vera Cruz yellow fever 
laboratories of the Mexican Department of Health, 
was successful in infecting mosquitoes by feeding them 
on an infected guinea-pig and in transmittiog the 
infection subsequently from the mosquitoes to normal 
guinea-pigs. Two animals, exposed to the bites of 
the infected mosquitoes twenty-three and thirty-one 
days, respectively, after their infecting meal, showed 
suggestive symptoms of mild experimental yellow 
fever, and in the transfer from one of them the 
leptospira was demonstrated in the blood. 

The experiments so far made are sufficient to 
establish the fact that the virus of yellow fever and 
L. icteroides are alike transmissible by A. aegypti. 


APPLICATION OF IMMUNITY PHENOMENA TO 
PROPHYLAXIS AND SERUM TREATMENT OF 
YELLOW FEVER. 


As is well known, there are a few instances in 
which killed cultures of pathogenic micro-organisms 
are capable of inducing immunity to subsequent 
infection with virulent strains. An attack of yellow 
fever confers lasting immunity, and the question at 
once arose whether the injection of killed cultures 
of L. icteroides would induce appreciable protection 
against the living organism. 

Experiments on guinea-pigs were undertaken by 
Pareja and myself [46] immediately after the isolation 
of L. icteroides in Guayaquil, and it was found that 
animals which had received killed cultures resisted 
subsequent infection. In view of this result, we 
were asked to inoculate a large number of non-immune 
soldiers who were to be transferred from non-infected 
regions to Guayaquil. Of 149 soldiers vaccinated in 
Quito, 29 received 2 c.c. of killed cultures, the 
remainder 1 c.c. Among the latter group three later 





contracted yellow fever. Among another group of 
176 soldiers and their families, vaccinated after arrival 
in Guayaquil with a vaccine preparation about one- 
fifth the strength of that used in Quito, two cases of 
yellow fever developed. One may be regarded as a 
control, in that it developed shortly after vaccination, 
before immunity could have developed. 

The relatively small incidence of yellow fever 
among the vaccinated group, as compared with that 
among the other non-immune population of Guayaquil, 
indicated that it was desirable to continue trial of 
the vaccine, and subsequent preparations have been 
of a strength such that one cubic centimetre contains 
2,000,000,000 leptospiras, as compared with 2,000,000 
in the earlier preparation. Two injections of 2 c.c. 
of the vaccine are administered whenever possible. 
This material has been used extensively in Mexico, 
Peru, Salvador, Guatemala, British Honduras, Brazil, 
and the West Coast of Africa, more than 20,000 
individuals having been vaccinated. Although in 
many instances the vaccinated were not subsequently 
exposed to yellow fever, owing to the decline of the 
epidemic or to their having left the epidemic area, 
there were nevertheless a large number whose 
immunity was subjected to test. Table II shows the 
relative case incidence of yellow fever among vacci- 
nated and unvaccinated in various epidemics during 
the course of the past six years. There are two 
groups, those who contracted yellow fever before 
sufficient time had elapsed after vaccination for 
immunity to develop (a period of ten to fifteen days 
being required), and those taken ill later than this 
period. Although many cases have occurred during 
the pre-immunity period, only rarely has a vaccinated 
person contracted yellow fever later, notwithstanding 
the high case-incidence among unvaccinated during 
the same period. The pre-immunity cases may be 
regarded as controls, and the occurrence of yellow 
fever among them as showing that vaccinated persons 
were exposed to yellow fever equally with non- 
vaccinated, while the abrupt drop in incidence among 
vaccinated after the tifteen-day period, notwithstanding 
continued occurrence of cases among unvaccinated, 
indicates that the vaccination confers protection 
against infection. The protection induced by vacci- 
nation lasts about five to six months. 

The presence of immune substances in the serum 
of persons who have recovered from yellow fever, as 
shown by the Pfeiffer reaction, is not so permanent 
as the immunity of the body as a whole. Persons 
who have had yellow fever years ago remain immune, 
though their serum may not give a positive Pfeiffer 
reaction, hence the immunity induced by natural 
infection must be due to at least two factors, one 
humoral, more transient, the other histogenous and 
lasting. Only the former is transferable to non- 
immune persons, and the serum of yellow fever 
convalesceuts is useful for treatment in proportion 
t i amount of immune substance present [20], 

39]. 

It is possible, however, to produce immune sub- 
stances artificially in enormous quantity in the serum 
of certain naturally less susceptible animals by 
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TABLE II.—VACCINATION AGAINST YELLOW FEVER.* 


Number cases yellow fever 


Number cases 


Place and ae See yellow fever Incidence 
an Y Number vaccinated and Ref Aft among 
population s physician in charge 10 days t 10 days qnyanetantad Anong Anne 
i T Ca riod 
lin — 2inj  Linj.  2inj. pe 
Ecuador i — 1918 Noguchi and Pareja 
Quito $ es A 149 aA ses 0 Oo... 8); .. O 1 110 
Guayaquil ... 176 T! es 1 O &. 2*4... 0 | 386 e er 
Board of Health 1000. 1/000 
Us xo drm REL o | , 100 
Honduras Lyster, Pareja, and < 
Bailey 
U.S.S. Chicago 1919 75 0 0 0 0 
Amapala  ... 1919 425 i 0 0 0 0 
Salvador qe € Lyster and Bailey 
113,000 s 1920 8,469 (1 inj.) $6 oe 
188 (2 in].) } 5 Oa EA LV g mn TE 
Guatemala Sia Lyster and Vaughn 
1920 791 (1 inj.) m 1 1 0 0 
592 (2 inj.) 
Merico ... Lynn and Guadarrama 
21:8 
Tuxpam, 6,000 1920 2,000 (2 inj.) i Ou ctrl tuos iuo ix .. 85 0 per 
1,000 
Vera Cruz ... 1920 Board of Health 
514 (2 inj.) | 
asá (ling) yp 3-590 318 Oe 199 
Manzanillo... 1921 Surg.-Gen. Osornio 
600 M 0 0. 5. v0 0 ' Numerous "' 
Honduras ( Brit.) "n s Gann 
Belize its 1921 » 146 ist T Oan uen o0. 
Peru ... - 1920 Noguchi and Kligler 
Tambogrande, 500 ... 47 eke ite 0 sem De, CO 9 s ae | e 0. 849, 
1921 Hanson 
Paijan i. 200 0 0 0 0. ue "Numerous" O... 
Lambayeque 200 s 0 0 0 0 ire a » ME t 
Brasil ... ses £s Broad St. Hosp., N.Y. 
Ceará (D.P. 1922-23 57 yo ^ Q iO cnt? s: ‘10 per month". 0 
Robinson Co.) ... Thomas 
0... 8. ase 0 LE ass .. 22 


* These figures include only persons vaccinated while in an endemic or epidemic area, or about to enter such an area, that is, 
persons who were subject to exposure to yellow fever after vaccination. 

+ The cases recorded in tbis column were in persons who were already in the epidemic area when vaccinated, and who 
contracted yellow fever before there had been sufficient time (ten to fifteen days) for the development of immunity. 

1 The vaccine employed during these preliminary experiments in Ecuador contained about 2,000,000 organisms per c.c., while 
that used on all subsequent occasious was a thousandfold stronger (2,000,000.000 organisms per c.c.). 

$ Tue vaccinations were carried out in Quito on September 24, 1918, and the vaccinated troops arrived in the epidemic area 
(Guayaquil) on October 7. - 

Received 1 c.c. only. , E ; : 

€ The supply of vaccine being almost exhausted, the remainder was diluted. In this instance only 1 c.c. of the diluted vaccine 
was injected. 

as Tenceapiets vaccination (1 injection only). In two of these cases the diagnosis was doubtful, 

ft This is the only case recorded in which yellow fever occurred notwithstanding two injections of vaccine and a lapse of time 
ample for devalopment of immunity. The patient received anti-icteroides serum on the second and third days of illness and 
recovered. 

11 Incomplete vaccination (1 injection only). 


period (the first three days) of illness. There was 
sufficient justification, therefore, for employing this 
immune serum in the treatment of yellow fever in 
man. 


repeated injections at regular intervals of living 
eultures of L. icteroides. During the past several 
years we have been able to prepare’ in horses an 
immune serum such that a quantity as small as 


00001 c.c. is capable of protecting a guinea-pig against 
1,000 minimum killing doses of L. icteroides, when 
given simultaneously. Such potency is never found 
in the serum of yellow fever convalescents. Some- 
what larger quantities of the serum save guinea-pigs 
already infected, when administered during the early 





1 This work has been conducted under my direction by Mr, 
Julius Klosterman, 


The first use of the anti-icteroides serum in human 
yellow fever was by Lyster, Pareja and Bailey in 
1919, and favourable results were reported [47]. 
Treatment was continued by Lyster and his associates 
in the Central American countries and in Mexico, in 
British Honduras by Cran [48], and later in various 
localities. The results are summarized in Table III. 

The statistics clearly indicate the efficacy of the 
serum when administered during the first three days 
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TABLE III.—SERUM TREATMENT OF YELLOW FEVER. 
Serum administered be- Serum administered after : 
Place Year and physician in charge fore fourth day fourth day Mortal taal 
Total Rec. Died Total Rec. Died 
Salvador Lyster and Bailey, 1920... a. 14 LD goa Bete? (BB ces. 15. t. 18 51 per cent. 
Guatemala Lyster and Vaughn, 1920 i 8 B. ex. an ou AP saw 8 68 A 
Honduras ... Lyster, Pareja and Bailey, 1919... 1 Y 220 — — a — 
Honduras (Brit.) Gann, Cran, 1921 E ow 12 11 1 4 0 ; 4 
Mezico 
Mérida Hernandez, 1920... T ss fk 4 . 0 4 0 4 80 sí 
Vera Cruz ... Board of Health, 1920 ... .. 16 16 ... 0 3 0 3 49 ” 
Gutierrez-Zamora.., Le Blanc's Report, 1920-1921 .. 17 .. 17 ... 0 1 0 1 arc o ERA 
Tuxpam Lynn and Guadarrama 1920 ... 36 BT. uo o9: ee BB >|)  ,. 1T 68:8 per cent. 
Peru Noguchi and Kligler, 192 Per, | 3 .. M...— — — 
$0.4 1s Hanson, 1921  ... CN s. AB 6 oso Ae — — — ... Upto 100 per cent.” 
Brazil ... ; ,. Barreto, 1920 sus "t TENE. 9. us6À. us 2 1 l x 
X c4 yis .. Borges Vieira, 1920 hr oo — _- 1 0 1 
iat tate at .. Cavalcanti, 1920... iE scx” 12 11 WS! 5 4 1 
12" 55 Thomas, 1993  ... TM a6. 18 8B .. 4 — — — 
West Africa 
Nigeria Leonard, 1992  ... T LU! 1 s — — —  ...leaseuntreated, died. 
Grand Bassam Bauvallet, 1922 ... T e 4 S ud 2 
Total 148 ...194 .. 94 ... 89 .. 4l .. 48 


* Received total of 20 c.c. in two days—‘“ too small an amount to have any material effect ” (Dr. Bailey). 
t Patient subjected to forced journey during first two days of illness ; disease extremely severe; patient exhausted, with severe 


nephritis, when admitted to hospital. 
1 Day of disease on which serum was given not recorded. 


of illness, the mortality being 16 per cent. as against 
50 to 100 per cent. during the same epidemic period 
among cases treated after three days or not treated 
with serum at all. 

It is understood, of course, that serum treatment 
must be .accompanied by reasonable symptomatic 
treatment. It is well known that undue physical 
exertion may bring about a fatal termination even 
in mild yellow fever, and that rest, proper nursing, 
and suitable diet (Carter recommends no food but 
plenty of water) are essential [49]. The effect of 
the serum is indicated, according to those who have 
used it, not only by the reduction in mortality but 
in the prompt alleviation of symptoms [6]. 


RELATION OF VACCINATION AND SERUM TREATMENT 
TO SANITARY REGULATIONS. 


When specific prophylaxis and serum treatment for 
yellow fever were suggested, special emphasis was 
placed upon the fact that they were supplementary 
means of fighting the disease and would not supplant 
the method of elimination by mosquito control [51]. 
They were intended, the one to give non-immune 
persons temporary protection until the mosquito 
index is sufficiently reduced for safety, the other to 
give the patient the benefit of a curative serum 
without neglect of the usual symptomatic care [52]. 

Protection induced by the use of killed micro- 
organisms is, in general, not so durable or complete 
as that brought about by spontaneous infection or 
by modified live virus such as is used for small-pox 
vaccination. Moreover, the proof of effective cow-pox 
vaccination can always be seen in the local mani- 
festations, and the presence or absence of protection 
against small-pox in a vaccinated person is readily 
determined by the outcome of subsequent vaccination. 
Hence a certificate of small-pox vaccination can very 


well be accepted in lieu of quarantine. In yellow 
fever! we have no parallel procedure to which we 
may resort in order to prove that all vaccinated 
individuals are protected. But since susceptible 
animals become resistant to the icteroides infection 
after inoculation of killed cultures, and since the blood 
serum of vaccinated persons acquires protective pro- 
perty against L. icteroides, as shown by tests in 
guinea-pigs, it is assumed that vaccinated persons 
are protected, and this assumption seems to be well 
borne out by the actual results obtained with yellow 
fever vaccine in several thousand human beings, as 
already described. Results analogous to those 
obtained in yellow fever, and also decidedly favour- 
able, have been reported by Inada on the use of 
vaccine and serum against infectious jaundice in 
Japan [54]. . 

The efficacy of vaccination against yellow fever 
has therefore been substantiated, as was that of 
antityphoid vaccination, and its use in combination 
with other prophylactic measures has been generally 
adopted. It may be said, as was said by Russell [53] 
in connection with antityphoid vaccination, “there 
is no oceasion for conflict between the advocates 
of general and individual prophylaxis; one is as 
necessary as the other, and no one interested in 
the suppression of this disease can afford to ignore 
either." 

SUMMARY. 


The properties of L. icteroides are the same as 
those already demonstrated for the virus of yellow 








The basis for yellow fever vaccination is analogous to that 
for vaccination against typhoid fever, and the same general 
laws apply to both. 
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minutes; it is transmissible from man to animal 
and from animal to animal by means of infected 
female A. egypti mosquitoes. L. icteroides is invisible 
under the ordinary microscope but visible by dark- 
ground illumination. 

L. icteroides induces a symptom complex and 
pathological changes in suitable experimental animals 
(young guinea-pigs, puppies, and certain monkeys) 
which are identical with those of human yellow fever. 

Yellow fever and infectious jaundice are distinct, 


independent infections. They are very similar in 
character. 

L. icteroides is distinct, both morphologically and 
serologically, from L. icterohemorrhagiz of infectious 
jaundice and L. hebdomadis of seven-day fever. 

The prophylactic value of the vaccine prepared 
with killed cultures of L. icteroides and the efficacy 
of the anti-icteroides immune serum prepared in 
horses were demonstrated in animal experiments and 
have been substantiated by the results of vaccination 
and serum treatment in human beings. 

The evidences just summarized appear to warrant 
the conclusion that L. icteroides is the cause of yellow 
fever. 

There is no reason for modification of any of 
the established measures of general prophylaxis or 
sanitary regulations now in force against yellow fever ; 
specific prophylactic measures and serum treatment 
should be employed simultaneously with the anti- 
mosquito campaign and the proper svmptomatic 
treatment of yellow fever. 
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BRITISH INDIANS AND BILHARZIA 
DISEASE. 


By F. G. Cawston, M.D.Cantab, 


IN the Indian Journal of Medical Research, vol. vii, 
No. 1, July, 1919, Mr. Stanley Kemp and Dr. F. H. 
Gravely published a carefully written paper “ On the 
Possible Spread of Schistosomiasis in India.” The 
danger was accentuated by the return of troops 
harbouring Schistosomum mansoni and S. hematobium, 
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which infection they had acquired whilst on active 
service in Egypt. At that time little was known of 
the extent to which the problem of S. japonicum had 
reached in southern China, nor was this condition 
recognized as a possible menace to health on the 
north-eastern frontier of India ; however, the various 
schistosomes, which Mr. R. E. Montgomery had de- 
seribed in his " Observations on Bilharziosis among 
Animals in India," in the Journal of Tropical Veter- 
inary Science, 1916, vol. i, indicated that other than the 
common bilharzia parasites of man might possibly 
be found in India, and this danger was confirmed by 
Mr. B. B. Seymour Sewell's description of '' Cercarime 
Indiese" in the Indian Journal of Medical Research 
for June, 1922. In the July number of this journal 
for 1921, Dr. M. B. Soparkar had published some 
“Notes on some Furcocercous Cercariæ from 
Bombay," but there was little or no evidence to prove 
that any of these cercariæ represented the larval stage 
of human parasitic worms. 

In the course of a paper which appeared in the 
Indian Journal of Medical Research for 1920, entitled 
"Is Human Bilharziosis likely to spread to India?” 
Dr. M. B. Soparkar makes the interesting statement 
that '" On the occasion of a recent visit to our labora- 
tory, Major Christophers informed us that his patient 
had been to Africa, though this is not stated in his 
published account." This patient's urine contained 
spindle-shaped ova in addition to the usual terminal- 
spined ova of patients infested with S. hæmatobium, as 
reported by Dr. S. R. Christophers and Dr. J. W. W. 
Stephens in the British Medical Journal for 1905, 
vol. v, page 1289. Indians in Natal are very sus- 
ceptible to invasion by the bilharzia parasites, and 
some of those who acquire the infection here make 
occasional visits to various parts of India, more 
particularly to Madras. 

Undoubtedly S. hematobiwm is the commonest 
schistosome in these patients, and I have found it 
present in all cases that are suffering from bilharzia 
infection, even though they may also be harbouring 
S. mansoni or passing in their urine the spindle-shaped 
ova, which usually measure 0.24 mm. in length and 
have been regarded as the ova of S. bovis, which has 
been shown to occur in the pools from which the 
majority of these cases have acquired tbe infection. 

Dr. Andrew Balfour has directed my attention to 
the report of Giulio Bertolini on “ Bilharzia crassa 
and the lesions caused by it," which appeared in 
La Clinica Veterinaria, Part 1, 1908. The eggs of 
this parasite would appear to differ from those found 
by Sonsino in Egyptian cattle, and the lesions caused 
by this parasite are less severe than is common 
amongst cattle in Egypt. It occurs in 9 per cent. of 
Sardinian cattle. 

The identity of the. parasite which attacks human 
beings in Natal remains uncertain until an example 
of the adult worm is available; in fact, from the ova 
some of these cases have been suspected as being 
S. spindalis (Montgomery). The symptoms would 
appear to be slightly more severe than is common with 
S. hematobium infection alone, for these patients have 
submitted themselves for treatment during the first 
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month or two after the hematuria was noted, which 
is relatively uncommon with other patients, many of 
whom suffer for years before deciding to undergo 
treatment. At the same time one Indian patient 
came to me for treatment with ten years’ history of 
S. hematobium infection, and a schoolboy with infec- 
tion due to S. hematobium AND S. ? bovis gave only 
about ten weeks’ history of hematuria. Unlike the 
cattle condition, it is difficult or impossible to find 
the ova in the fæces or. in rectal wash, even by the 
floatation method ; though I have obtained the ovum 
from the rectum in one small native boy. Although 
the ova are less numerous than those of S. hematobium, 
they are readily detected in the centrifugalized urine, 
and are easily told from the common variety because 
of their length and narrower appearance. Some ex- 
periments which I made to secure the cercarie from 
miracidia obtained from these spindle-shaped ova, 
using examples of Physopsis africanus (Krauss), proved 
negative. 

Whilst on active service in 1916 I drew the atten- 
tion of the military authorities in South Africa to the 
danger of S. mansoni infestation becoming endemic 
in South Africa, a danger which was aggravated by 
the fact that troops were returning from Egypt and 
many were remaining at Durban, where the inter- 
mediate hosts for both S. hematobium and S. mansoni 
were breeding in enormous numbers without any 
serious efforts being made to clean up the infected 
areas. In fact, I actually treated some troopers who 
claimed to have acquired bilharzia infection through 
bathing in the Umbilo river whilst encamped at 
Congella. At that time S. mansoni infestation was 
unknown in South Africa, except in native labourers 
who had been imported from Portuguese East Africa 
for work on the Johannesburg mines. The presence 
of this parasite, along with S. hematobium in some 
schoolboys that I was treating at Durban during the 
next few years, was not considered sufficient evidence 
of a recent introduction of the parasite to Natal, as 
it was felt that the parasite might have existed in 
Natal previously, or might occur sporadically in any 
infested district ; but the fact that others besides my- 
self have found the lateral-spined ovum in the urine 
of bilharzia patients only during the last year or so, 
and the fact that two such cases have occurred in a 
fortnight at Durban, indicates that there is a real 
danger of this parasite becoming a menace to the 
health of Natal, especially as these two cases were 
suffering from dysenteric symptoms which had not 
been noted in the other patients who harboured both 
varieties of the bilharzia worm. Meanwhile, the pools 
which I have shown to be infested with S.hematobium, 
S. bovis, S. mansont, and enormous numbers of fresh- 
water snails infested with Fasciola gigantica—the 
very same pools from which I assisted Dr. Annie 
Porter to obtain the examples of Limnza natalensis 
(Krauss), from which we both obtained the carcaria 
which grew into the adult F, gigantica in 1919—re- 
main a constant source of danger to Durban, because 
of the numbers of European children, Indians and 
natives who bathe and fish inthem. Parasitic diseases 
of this kind are less easy to control amongst Indians 
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than amongst Europeans, and it might be useful for 
the Indian Government to make representations to 
the Union Government in order that suitable efforts 
may be made to safeguard the large number of Indian 
school children in Natal from the possible invasion of 
bilharzia parasites. 

———9————— 


Studies of fusiform Bacilli and  Spirochztes 
(Further Observations on the Distribution about 
the Genitalia of Normal Women and Their Signifi- 
cance in Certain Genital Infections and Tumors) 
(I. Pilot and A. E. Kanter, Arch. Dermatology and 
Syphilology, vol. 10, No. 5, November, 1924).— 
Fusiform bacilli as well as spirochetes are fre- 
quently present in the smegma secretion of a normal 
woman. They are usually absent in the cervix 
ud vaginal tract. They play no rôle in the pro- 
duction of leukorrhea, they are important infect- 
ing agents of the vulva, erosive and gangrenous, 
vulvitis, condylomatous, acuminate, necrotic fib- 
mids and carcinoma of the uterus and vagina. In- 
fection with these organisms is characterized by 
necrosis and foul odour. The presence of these 
organisms normally would indicate that many 
ulcerative processes about the genitalia are due to 
utogenous infection and are not necessarily the 
"sult of bacteria from other sources. 





Precipitation and Complement-fization Reactions 
vith Residue Antigens in the Non-Hemolytic Strep- 
‘ococcus Group (Charles H., Hitchcock, M.D., 
Journal of Experimental Medicine, November 1, 
("4)—The applicability to the non-hemolytic 
‘treptocoeci of the technique used for the extraction 
fa soluble precipitating substance from the hemo- 
lytie streptococci is demonstrated. With this sub- 
‘ance as antigen, it is demonstrated by means of 
precipitation and complement-fixation that the non- 
"smolytie streptococci form an antigenically dis- 
‘act, but entirely heterogeneous group. Such cross 
‘actions as do occur within this group are not 
useful in the systematic classification of these 
organisms, 





The Effect of Heat on Flagellar and Somatic 
\iglutination (Marion L. Orcutt, Journal of Ez- 
rerimental Medicine, November 1, 1924).—Heat at 
"© C, destroys the form of the flagella and their 
bility to combine with flagellar agglutinins, but it 
joes not destroy their antigenic nature, since they 
‘an still generate flagellar agglutinins in the animal 
vody. Heat at 70° C. and even at 120° in the auto- 
‘lave does not destroy the forms of bacilli them- 
‘elves nor their ability to become agglutinated and 
to absorb agglutinins. Somatic agglutinins are 
“stroyed to a considerable extent by heat at 
1? C., and completely destroyed by heat at 759 C. 
Heat at 700 C. causes little or no destruction of 
‘gellar agglutinins, but a temperature of 750 
“anges the agglutinins so that they react more 
*"owly and produce a slightly lower reaction with 
è tone of inhibition in the stronger dilutions. 
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A WHITE AUSTRALIA: IS IT A POSSIBILITY? 
By SYDNEY J. SKERTCHLEY, J.P. 
(Continued from page 180.) 

CHAPTER XIII. 

Birth-rate in Australia. 


IT may, and doubtless will be academically argued 
that to lower the death-rate, that is to make a land 
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healthier, must react upon the birth-rate by improving 
the physique. It seems so logical an inference that it 
appears to have been accepted as axiomatic. Yet it 
is not true. If it were we should invariably find that 
as the death-rate fell the birth-rate rose. But it does 
not. Ifitdid, then in the United States and Australia 
the birth-rate should have steadily risen as scientific 
methods prevailed, but we have seen it has steadily 
fallen as life has been lengthened. 

It may be painful to (some) scientific minds to have 
to admit total ignorance. But it must be done some- 
times, and the laws which regulate reproduction are 
among the mysteries yet unsolved. At least, they are 
for me. I do not know why the pretty moth Cidaria 
sagittata, only lives in a very limited area near 
Chatteris, Cambs., though its food-plant abounds 
everywhere in the surrounding Fens. I do not know 
why the swallow-tail butterfly in England cannot live 
except in certain limited areas of those same Fens and 
Broads, while on the Continent it roams over the 
gardens and feeds on carrot-tops; especially I do not 
know why in captivity it relishes and thrives on the 
said carrot-tops which it will not touch when at large in 
England while it thrives on them in France. Ido not 
know why the Ammonites gave up the ghost at the 
close of Cretaceous times, while the Nautilus lives on. 
I do not know why Lantana and the Sensitive Plant 


State 1901 1902 
N. S. Wales 103-74 109:74 
Victoria ... 102:94 108:60 
Queensland 101:94 100:17 
S. Australia 99:99 94-00 
W. Australia 128:89 142:01 
Tasmania T 89:05 79:06 
Commonwealth ... 103-61 107:15 


have over-run Southern Asia, and while both swarm 
in Hong-Kong, only Lantana has made itself a pest in 
Australia. I cannot see why the Jchthyosaurus should 
have died out and the  Ceratodus survived in 
Queensland. Forty years of thought and reading have 
left the question of distribution of species quite 
unanswered, in spite of much literature. And dis- 
tribution depends on reproduction; no species can 
permanently colonize unless its natural increase over- 
masters the death-rate ; neither can man. 

So with this question of human natural increase ; 
we can only say that neither climate, habit, nor 
hygiene, has more than a modifying influence. 
Something, one knows not what, lies deep at the root 
of the matter. It is this that kept the Roman Empire 
within ethnographic limits ; it was this that prevented 
the Fair Whites holding all Europe when it was in 
their grasp; it is this that has brought about in the 
United States, and is bringing about in Australia, not 
merely individual decadence, but the decadence of the 
race as a whole. It is because no one, to my 
knowledge, has hitherto clearly grasped this, the 
greatest lesson of history, that folk are prone to argue 
about a Monroe doctrine, and a White Australia, not 
from the point of view of its possibility, but as a 
certainty whose details alone need expounding. 
Instead of asking How, they should begin with If. 


110:35 
106:40 
119:88 

97:09 
141-22 
110-83 
111:36 


conditions are far harder here than there. 


I cannot sufficiently emphasize the healthiness of 
Australia. It shows itself in our diminishing death- 
rate. And it, above all, demonstrates it in the rate 
of infant mortality under one year. The details are 
shown in the table below showing tbe deaths per 
thousand. 

These statistics prove that our rate of infant 
mortality has decreased from 103'61 per thousand to 
81'06 since 1901, which is as low as that of Norway, 
and lower than any other European country. The 
rate for England and Wales is 132, for the German 
Empire 205. Well may Mr. Knibbs call this " a very 
enviable position." An Australian child has & better 
chance of getting over his critical first vear than any 
other child on earth, and having done so has a greater 
chance of seeing old age. In 1907 no fewer than 
twenty-seven persons of 100 and upwards died in the 
Commonwealth ; the doyen being a patriarch of 119 
who had spent eighty-seven years in this country. 
Our land is healthy, our marriage-rate is the same as 
that of England, and yet our rate of natural increase 
has declined rapidly. This is the crude fact: if we 
but knew the cause we might suggest a remedy. 

One of the causes of our poor natural increase I 
have shown to be the abnormal aggregation of our 
population in cities. I take it, but cannot yet prove 
it as true, that the birth-rate, or more strictly, the rate 


1903 1904 1905 1906 1907 
82:42 80°55 74°53 88:46 
77°92 83 30 92:92 12:60 
16:13 75:52 74:68 75°65 
70°51 72°96 75:90 66:57 
103:02 104:19 110:00 97:51 
90:70 80:65 90:19 82-97 
81:77 81°76 83:26 81:06 


of natural increase, is greater in rural than urban 
districts. But unless this higher rate is of such 
magnitude as to more than counterbalance the urban 
deficit, the net result is merely to slow down the 
speed of decline; not to arrest it; still less to turn it 
into an advance. I am sorry to say that the material 
at my disposal compels me, very reluctantly, to think 
that our rural natural increase is a decreasing quantity. 

I am driven to attempt to account for this sad fact 
in a manner which must give pain to many loyal 
Australians, and to suggest & remedy that will be 
repugnant to a large section of the community. 

I am inclined to believe that some, perhaps, a 
considerable percentage of the comparative sterility, is 
due to the conditions in which the women, and to a 
lesser degree the young children, are placed in our 
rural districts, and especially in what we call the 
" back blocks." I have seen much of this life, and 
have been able to compare it with similar life in 
America, and I have no hesitation in saying the 
This is 
true not only for the wives of the small farmer, the 
station hands, and general rouse-abouts, but for the 
middle class also, for the storekeeper's wife, and the 
wife of the professional man. It is sufficient to refer 
to what Australians think about. Australian life '* out 
back." Whether the writer's outlook be ultra- 
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democratic as in ‘The Children of the Bush," or 
aristocratic (if the author will pardon the adjective) 
as in " We of the Never-never," the same strain runs 
through them. It is no idyll, this woman’s life at the 
tack of beyond. It is strenuous, often grimly so; the 
woman works as hard as the man, often on a farm, at 
the self-same tasks, and this in addition to household 
and maternal duties. And she has no domestic help. 
Pride may not let us openly avow it, but this throwing 
of the heavy duties upon educated ladies makes the 
middle-class wife, and the labouring man’s wife too, 
age prematurely ; they have practically no leisure. It 
tells most upon the gently nurtured ; the skilful fingers 
stiffen, the hands get spoilt, accomplishments are 
dropped one by one, and the care-worn soul drifts into 
indifference to the arts that make life truly civilized. 
This want of domestic help is a very real one. It is 
diving the American matron into the hotel and 
lodging house, and destroying the home life; it is 
doing as great an evil to the Australian without 
offering even such poor refuges as her American cousins 
flee to. Who that has lived where the black fellow 
remains, say, in North Queensland, has not seen the 
stolen picaninny ‘‘ rescued” from its dusky parents, 
tobe brought up to the blessings of civilization and 
" ervico ” ? 

4s I am writing in Australia, for Australians, I 
ceed not enlarge upon this rather painful subject. 
Indeed, I should barely have alluded to it, only I 
have found by experience that the life of the back 
blocks is unknown to many urban Australians, who 
are apt to treat the pathetically true stories of our 
authors as but tales to while away the time while the 
billy boils. I have many a time while among these 
wioners of the wilderness, let my fancy roam back to 
the Shetlands, and the Hebrides (not of our south), 
where also the women work too hard—and compared 
them with those around me, and felt the lots of the 
ktter were indeed hard, even though, knowing 
tought else, they never thought of repining or realized 
they were in very truth heroines. Life on the land 
is life indeed to the man—to the woman, the life 
giver, it is—what I have shown it to be. 

Make the woman's lot easier; make it more 
womanly, and the birth-rate will be favourably in- 
iuenced. There is but one way to do this, abhorrent 
asthe means is to the Australian democratic idealist. 
dustralia's future depends upon the possession of 
abundant and inexpensive labour. Her practice 
already stultifies her theory, for the small settler gets 
tis labour without any wage at all; he depends upon 
ùs unpaid wife and little ones. 

But, if I am asked whether even this will put 
australia into a desirable condition of natural 
increase, I fear the answer cannot be given with that 
assurance which the more pronounced advocates of a 
White Australia take for granted. There is not the 
“aguest evidence that Australia possesses a single 
peculiarity that exempts it from the operation of the 
Seat though unexplained law which has so invariably 
pronounced the fiat, thus far shalt thou go and no 
further. From the earliest prehistoric times of which 
We have sufficient knowledge—many thousands of 


years--races have, by conquest and by immigration, 
striven to enlarge their borders. For awhile, for a 
few centuries, they succeed; they even, at first, 
increase and multiply at an abnormal rate, but 
sooner or later the law of the soil takes effect, partial 
and then total sterility ensue, and finally the autoch- 
thones come to their own again. Races do not fuse 
in the sense we once imagined they did. There are 
no permanent half-castes; and since the researches 
of Mendel we know the reason why. 

Nor is it altogether the advantage in competition 
which the man of the soil has over the new-comer 
which determines the issue. Extermination of the 
native does not give the immigrant enhanced powers 
of increase. The redskin is rarer in the New England 
States of America than the blackskin is in the New 
England of the State of New South Wales. Yet, 
alas that it should be so, the blood of the Pilgrim 
Father and the Covenanter is as scarce in the land of 
his adoption as is the blood of the dusky brave whom 
he swept out of existence. 


————9————— 


Annotations. 





The Determination of Phenolsulphonephthalein 
in the Urine in Jaundice (H. A. Abramson, Arch. 
Internal Medicine, Nov., 1924).—The indiscriminate 
use of alcoholic zine acetate or saturated barium 
hydroxid to remove bile pigments from urine con- 
taining phenolsulphonephthalein in jaundice may 
give erroneous readings, because of absorption of 
the dye. A relatively more accurate method using 
saturated barium hydroxid as precipitant is 
described, in which the loss of dye by absorption 
may be estimated. 





Tryparsamide in the Treatment of Neurosyphilis 
(U. j Wile and L. M. Wieder, Jour. Amer. Med. 
Assoc., December 6, 1924).—Tryparsamide has 
shown itself, during a brief period of observation, 
of great service in causing a profound change for 
clinieal betterment in a certain group of cerebro- 
spinal syphilis cases, notably in some cases of gen- 
eral paralysis. The type of case found most favour- 
ably influenced has, singularly, been the type in 
which a considerable degree of deterioration had 
apparently occurred. The most striking clinical 
changes noted have been increase in weight, colour, 
and general appearance. In nine cases a marked 
improvement of the mental state of the patient has 
been found coincident with the improvement in the 
general appearance. In five cases, the treatment 
by tryparsamide was followed by clinical improve- 
ment when other forms of therapy, including intra- 
spinal treatment, had failed. This clinical better- 
ment is not paralleled in these cases by striking 
corresponding changes for the better in the spinal 
fluid. For this reason, it is possible that the im- 
provement characterized by gain in weight and gen- 
eral appearance may be due partly to the effect of 
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the drug on syphilitie foci outside the nervous 
system, as well as to the tonic effect of the arsenic 
content of the drug. Gastric crises and the light- 
ning pains of tabes dorsalis have, as yet, not 
yielded to tryparsamide treatment in this series. 





Results Secured by Standard Methods of Treat- 
menb in Neurosyphilis. Review of 405 Cases (J. H. 
Stokes and L. W. Shaffer, Jour. Amer. Med. 
Assoc., December 6, 1924).—In certain types of 
neurosyphilis the patient's prospect for clinical and 
serologieal recovery persisting for a period of years, 
with restoration to physical well-being and social 
efficiency, is good. Such results can be secured by 
the energetic and persistent application of methods 
of treatment and serologie control already familiar 
and available to well-equipped general practitioners 
as well as experts. The intravenous use of ars- 
phenamin (not neoarsphenamin), the simultaneous 
administration of a soluble mercurial salt intra- 
muscularly, and sodium iodide intravenously, with 
the use during rest periods of inunctions and, in 
resistant cases, of intraspinal Swift-Ellis treatment 
(Ogilvie modification) have been the mainstay of the 
various methods by which those results have been 
obtained. 





Reinfection in Syphilis. Report of Thirteen 
Cases (J. Russell Driver, Jour. Amer. Med. Assoc., 
November 29, 1924).—The thirteen cases of syphi- 
litie reinfection reported satisfy quite closely the 
requirements laid down to constitute a true infec- 
tion. A diagnosis was made in twelve of these 
cases, and treatment started at extremes of from 
three to twelve weeks, with a median of six and one- 
half weeks after exposure. Only one old syphilitic 
patient was treated. In his case, treatment was 
instituted seven years after infection. These 
patients, on an average, received from six to twenty- 
four injections, and from fifteen to fifty mercuric 
salicylate injections, with a median of twenty-five 
injections, in order to render them bacteriologically 
free from spirochetes and in a position to get a new 
syphilitic infection. No hard and fast rule is laid 
down as to the amount of treatment necessary to 
cure a case of syphilis, Each case is one unto itself, 
but in this series of early-diagnosed syphilitic cases, 
the foregoing treatment was apparently sufficient. 
The period of time that intervened between the first 
and second infection varied from one month to 120 
months, with a median of fifteen months. It is 
believed that this indicates that the first syphilitic 
infection confers no immunity on its host for any 
period afterwards. As soon as he is free from the 
first infection he is open to another one if exposed. 
From reports of others and this series, it is evident 
that the curability of syphilis is definitely possible, 
provided: (a) an early diagnosis can be made by the 
dark-field, and (b) early, vigorous treatment can be 
instituted with arsphenamin and mercury injec- 
tions. With modern therapy, syphilitic reinfection 
is probably more frequent than is suspected, and if 
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more patients with syphilis could be closely fol. 
lowed over a period of years, such would be found 
to be the case. 





Report of an Epidemic of Paratyphoid Fever in 
Patrons of a Cafeteria (E. M. Wade and Orianna 
McDaniel, Jour, Amer. Med. Assoc., November 1, 
1924).—Of 106 cases of paratyphoid fever occurring 
largely among university students (University of 
Minnesota) 103 were patrons and employees of a 
cafeteria. The three remaining cases were in 
university students who stated that they had not 
eaten at the cafeteria and had not come in contact 
with known cases, Four cafeteria employees, of 
whom two had no symptoms and two were but 
mildly ill, were found to be carrying paratyphoid 
bacilli. Evidence was presented indicating pro- 
bable infection of still other cafeteria patrons and 
employees. Evidence pointed to pasteurized milk, 
sold in bulk, as the vehicle of infection, the pro- 
bability being that the milk was infected after 
delivery to the cafeteria. The impossibility of 
fixing on any one individual among the food 
handlers as ‘‘ the carrier’’ responsible for infect- 
ing the milk was brought out, Evidence was pre- 
sented indicating a probable increased prevalence 
of paratyphoid fever in Minneapolis, synchronous 
with this outbreak but not directly related to it. 
Bacteriologic investigation of a small number of 
rodents and rodent viruses failed to indicate that 
rodent viruses are a factor in the occurrence oí 
paratyphoid fever. 





Incidence of Spirocheta Pallida in Cerebrospinal 
Fluid During Early Stage of Syphilis (A. M. Ches- 
ney and J. E. Kemp, Jour. Amer. Med. Assoc., 
November 29, 1924).—Virulent strains of S. pal- 
lida have been recovered by rabbit inoculation from 
the spinal fluids of patients with early syphilis in 
approximately 15 per cent. of cases when the fluids 
themselves were normal according to the routine 
laboratory tests. This is in substantial agreement 
with the results of other workers who have used the 
same method. 





Syphilitic Aortic Insufficiency (R. W. Scott, 
irok Internal Medicine, November, 1924).— ^ 
series of twenty-five patients with syphilitic aortic 
insufficiency was observed clinically, and the dia- 
gnosis confirmed by post-mortem examination in 
every instance. The anatomic changes found in all 
cases were: (1) syphilitic mesaortitis with extension 
of the process to the aortic area causing insufficiency 
at the orifice, and (2) hypertrophy and some degree 
of dilatation of the heart, chiefly of the left ven- 
tricle. One case in four had some grains of coro- 
nary occlusion. It was suggested that the progres- 
sive widening of the aortic orifice, either from leaflet. 
involvement or ring dilatation, and occlusion of th. 
coronary arteries are the chief factors responsible 
for the relatively short duration and uninterrupted 
progression of the heart failure observed in these 
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.patients. The histologic changes in the heart 
muscle were similar to those frequently seen in 
hypertrophied hearts from other causes. To attri- 
bute these changes to latent myocardial syphilis 
seems unwarranted by the evidence afforded by this 
series of cases. 





Relations Between Gastric Achylia and Simple 
and Pernicious Anemia (K. Faber and H. C. Gram, 
Arch. Internal Medicine, November, 1924).—Gas- 
tric achylia is usually found in pernicious anemia. 
It is sometimes missing and four such cases are 
described. In four cases, the histories and exam- 
ination of which are given, gastric achylia and 
normal hæmoglobin were demonstrated as long as 
twelve years before the onset of pernicious anæmia. 
The results of hematologic examination in ninety 
cases of gastric achylia are described. It is shown 
that hemoglobin below normal is present in 41 per 
cent. of these cases, or in 36°5 per cent. of the sixty- 
three uncomplicated achylia cases. This anemia is 
of the type of simple anemia and may resemble a 
chlorosis. It differs from chlorosis by its presence 
in both sexes and all ages and by its tendency to 
recur. 





Diabetes Mellitus. A Contribution to its Epi- 
demiology Based Chiefly on Mortality Statistics (H. 
Emerson and Louise D. Larimore, Arch. Internal 
Medicine, November, 1924).—The increase in the 
incidence and death-rate from diabetes in the 
United States, and in New York City in particular, 
has been more rapid than that of any other disease 
for which we have records in the last fifty years. 
This increase, while it has affected all ages to some 
degree, has been most marked among women at all 
ages and among both men and women over 35 years 
of age in particular. There are wide variations in 
the susceptibility to diabetes, or at least to their 
ability to survive when it develops in them, among 
persons of different races, those of Semitie stock 
showing consistently the highest death-rates and 
these of the Negro race in the United States the 
lowest, It is not at all clear that these marked 
differences in the death-rates from diabetes in the 
people of various races are of fundamental biologic 
significance, since many elements of occupation, 
economic status, dietetic habits, &c., may be found 
suficient to explain the range of experience with 
what may fairly be considered a disease of a fatigued 
function in the great majority of cases. The 
changes in food habits in the United States have 
probably contributed to the inerease of diabetes, the 
higher carbohydrate element and greater abundance 
of superalimentation being believed to be a cause 
of overfatiguing the function of sugar tolerance. 





Two Cases of Melioidosis (A. T. Stanton, W. 
Fletcher and K. Kanagareyer, Journal of Hygiene, 
December, 1924).—Two cases of fatal melioidosis 
are described. The first a robust Indian labourer; 
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the second a well-nourished, muscular European. 
In the first case there were no signs of the disease 
at first, except enlarged spleen; later, there were 
signs of consolidation at the bases of both lungs. 
Constipated at first; diarrhea came on towards the 
end, and the patient collapsed and died at the end 
of the third week. In the second case the illness 
commenced gradually with pain after food, ocea- 
sional vomiting and looseness of the bowels. The 
temperature became high and of the swinging type, 
accompanied by rigors and sweats. The liver was 
enlarged. The patient died on the twenty-fifth day. 
Inoculations were carried out on various animals. 


Experimental Production of Pneumococcus Pneu- 
monia in Mice by the Inhalation Method (E. G. 
Stillman and A. Branch, Jour. Exper. Med., De- 
cember 1, 1924).—Non-immune mice which are 
alcoholized and die of septicemia following expo- 
sure to a spray of virulent pneumococci rarely show 
any localization of infection in the lung. Mice 
which have been partially immunized by previous 
inhalations of living or killed pneumococci, and 
which while alcoholized are exposed to an atmo- 
sphere of virulent pneumococci often develop a 
pneumococeus lobar pneumonia. Mice which have 
been rendered relatively immune to one type of 
pneumococcus may frequently develop lobar pneu- 
monia after the inhalation of pneumococci of 
another type. 





The Occurrence of Gastric Lesions in Rats. 
Their Relation to Dietary Deficiency and Hair In- 
gestion (A. M. Pappenheimer and L. D. Larimore, 
Jour, Exper. Med., December 1, 1924).—Ulcerative 
lesions of the rumen with papillary epithelial hyper- 
plasia occur in a large proportion of rats maintained 
on a deficient diet, and are rarely, if ever, present 
when the diet is complete. It has not been pos- 
sible to ascribe the lesions to lack of any of the 
known dietary components. The facts that rats on 
improper diets tend to eat hair, that hair frag- 
ments have been found in a number of instances 
embedded in the ulcers, and surrounded by a defi- 
nite inflammatory reaction, and finally, that the 
ulcers have been experimentally produced in rats 
on a complete diet, when chopped hair was added 
to the food, lead the authors to believe that the 
ingested hair is an important factor in the causation 
of the lesions. Whether the hair splinters act 
merely as mechanical irritauts, or as the carriers of 
an infective agent, has not been determined. It is 
probable, moreover, that the deficient diets in some 
way, as yet not understood, intensify the injury 
caused by the hair. However produced, the lesions 
are so frequently found that they should be taken 
into aecount in experimental work on rats, especi- 
ally in judging of the effects of dietary influences 
by the weight curves. That the presence of severe 
ulcerative lesions in the prostomach must unfavour- 
ably affect the general nutrition of an experimental 
anima], seems beyond question. 
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Tissue Resistance and the Cause of Permanent 
Acquired Immunity (S. Nukada and T. Matsuzaki, 
Jour. Exper. Med., Nov 1, 1924).— The resistance 
against toxic products of typhoid bacilli of the heart 
tissues of typhoid-immune animals is greater than 
that of non-immunized animals. The acquired 
increase of resisting power is specific. The 
increased resistance is not caused by antitoxin, but 
by a specific biological alteration of tissue-cells. It 
is maintained that permanent acquired immunity, 
at least in typhoid, instead of being due principally 
to antibodies, is caused by a lasting specific increase 
of resisting power acquired by the tissue-cells 
against the toxic products of bacteria. This theory 
seems to hold good with other infectious diseases in 
which one attack conveys permanent immunity. 





The Reaction of Pathogenic Fungi to Ultra-Violet 
Light and the Réle played by Pigment in this 
Reaction (A. Pena Chavarria and J. H. Clark, 
Amer. Jour. Hygiene, November, 1924).— X-rays, 
up to ten skin doses, have a slightly stimulating 
action on pathogenic fungi of the skin. Visible and 
near ultra-violet light together are stimulating in 
moderate doses, but have a slight inhibitory effect 
in heavy doses on non-pigmented fungi. Non-pig- 
mented fungi may be sensitized by eosin, and prob- 
ably by other well-known sensitizing dyes, so that 
they are readily killed by visible light. This re- 
action takes place in vivo as well as in vitro, so 
that it may be of clinical importance. For ultra- 
violet light has a strong lethal action on non-pig- 
mented fungi. When a fungus, such as Montoy- 
ela, develops pigment under ultra-violet light a very 
long exposure is necessary to produce lethal action. 
Sun-lethal doses in this, and presumably in all 
species, result in stimulation, provided the doses 
are short enough. Therefore it is suggested that 
the function of pigment in fungi, and in the human 
skin as well, is to regulate the energy absorbed by 
the underlying cells so that they receive only a 
sublethal stimulating dose. Pigmentation is there- 
fore a defensive mechanism which favours stimu- 
lation and prevents lethal action. 





On the Occurrence of Cell-Inclusions in the 
Rabbit Cornea After Inoculation with the Vesicular 
Contents and Naso-Pharyngeal Secretion of Vari- 
cella Cases (C. E. Simon and J. M.. Scott, Amer. 
Jour. Hygiene, November, 1924).—Inasmuch as 
Bertarelli bodies and Swellengrebel bodies may be 
encountered in the normal, non-inoculated and non- 
scarified rabbit cornea, neither can be regarded as 
specific of varicella, and neither can hence be uti- 
lized as a criterion of infection with the hypotheti- 
cal virus of that disease. The bodies in question 
are evidently not inclusions of the first order in the 
sense of the chlamydozoal doctrine. The absence 
in the varicellated cornea of cell inclusions, corre- 
sponding to the zoster bodies of Lipschutz, might 
on first consideration be viewed as arguing against 
a supposed causative. connection between herpes 
zoster and varicella, were it not for the fact that 
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Lipschutz could only exceptionally obtain a re- 
action on the part of the rabbit cornea to inocula- 
tion with vesicular fluid from zoster cases. The 
authors are of the opinion that so far as the develop- 
ment of inclusion bodies is concerned, the rabbit 
cornea is not a suitable test object in searching for 
the causative agent of varicella. 





The Chemotherapy of Sulpharsphenamin. To.r- 
icity and Trypanocidal Efficiency (G. W. Raiziss. 
M. Severae and J. Moetsch, Jour. Amer. Assoc.. 
November 29, 1924).—Whether the drugs studied in 
this paper are evaluated on the basis of the absolute 
weight of their respective minimum effective dose 
or on that of their_arsenic content, it is found that 
much more sulpharsphenamin (or the correspond- 
ing French product, sulfarsenol) is required to steri- 
lize animals infected with Trypanosoma equtper- 
dum, than arsphenamin or neoarsphenamin. In the 
same series of experiments, it required about 18 mg. 
of sulpharsphenamin per kilogram to produce the 
results obtained with, approximately, 4 mg. of ars- 
phenamin or 6 mg. cf neo-arsphenamin. Taking 


iki Maximum tolerated dose . 
the chemotherapeutic Hinman fethe does index, as 


the criterion of therapeutic efficiency, sulphars- 
phenamin based on trypanocidal tests is consider- 
ably inferior to arsphenamin, and at most one 
half as efficient as neo-arsphenamin. The try- 
panocidal efliciency of sulpharsphenamin is prac- 
tically the same, whether administered intramuscu- 
larly or intravenously. 








Studies Based on a Malignant Tumour of the 
Rabbit. VI. Variations in Growth and Malignancy 
of Transplanted Tumours. Part I. Results of 
Transplantation for the First Twenty Generations 
(H. Wade Brown, Louis Pearce, and Chester M. 
Van Allen, Journal of Experimental Medicine, 
November 1, 1924).—The results of transplantation, 
as recorded in the first section of the paper, are 
analysed from the standpoint of the influence of the 
factors of serial passage, the material used for inoeu- 
lation, the age and breed of the animals, and the 
time or season at which the experiments were 
carried out. The material used for the inoculation 
of different groups of animals appeared to have 
comparatively little effect on the ultimate results. 
The character of the animals used was found to be 
a factor of more importance in that the tumour 
displayed definite peculiarities of growth and malig- 
nancy referable to age and to breed or colour mark- 
ings. Still it seemed unlikely that any of these 
factors would account for the variations in growth 
and malignancy that had been observed. After 
considering the various possibilities presented, it 
appeared that the principal faetors concerned in 
determining the results of transplantation were 
adaptation to passage and variations in the con- 
ditions of season and weather that prevailed during 
the time the experiments were being carried. out, 
the one affecting the energy of cell growth and the 
other affecting animal economy. 
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THE IMMUNOLOGICAL RELATIONSHIPS 
OF THE LEPTOSPIRA GROUP OF 
SPIROCHAETES.! 


By Tevémaco BarrisriNI, M.D. 


(From the Laboratories of the Rockefeller Institute for Medical 
Research, New York.) 


Nocvcnr, in his study of the immunological re- 
lution between Leptospira icteroides, of yellow 
fever, and L. ictero-hemorrhagic, of infectious jaun- 
dice [1], carried out agglutination, complement- 
fixation, and Pfeiffer reactions with the sera of 
experimentally-infected animals and demonstrated 
that these organisms are serologically distinct. 
Tests of the protective properties of monovalent, 
as well as polyvalent, anti-icteroides and anti- 
ictero-heemorrhagie/ immune sera always showed 
tie immunological identity of each of the two 





TECHNIQUE. 


Monovalent sera specific for L. icteroides, L. 
ictero-heemorrhagie, and L. hebdomadis were pre- 
pared in rabbits by intravenous injections at inter- 
vals of five to six days, of gradually increasing doses 
(0:5, 0*1, 1:5, 2°0, and X0 c.c.) of actively growing 
eultures two to three weeks old. The animals 
were bled by heart puneture eight days after the 
last injection. The sera were kept in the ice-box 
until the time of use, no preservatives being used. 

The sera were mixed with the culture medium! 
in concentrations of 1:20 and 1:100, and the sera- 
containing media were distributed into small test- 
tubes in quantities of 9 c.c. The two dilutions of 
a given monovalent serum were tested against each 
of the three types of Leptospira, a capillary drop 
of a young, actively growing eulture being inoculated 
in each instance. The tubes were incubated at 
260C., and examinations were made by dark-field 
microscope at intervals of 48, 72, 96, and 120 
hours after inoculation. 





Anti-ictero- Anti- Control 
Anti-icteroides sera hemorrhagie hebdomadis with 
Culture - — ——2- —-— ~ serum serum normal 
Le Blanc Vera Cruz Braz. Str. 3 Am. Str. 2 Hebd, Str. B rabbit 
1-20 1-100 1-20 1-100 1-20 1 100 1-20 1-100 1-20 1-100 serum 
Strain of L. icteroides— 
Guayaquil Str. 1 ... — — — — = ques = + 4 + + + 
Le Blanc Jes wo — — — = eA + + + + + 
Peruvian Str. 2 ... eo - — - — — + + + + + 
Vera Cruz Str. Š a — — -= — — — + + + T + 
Brazilian Str. 3 ... eM — - — — — =; + + T + + 
Strain of L. ictero-hemorrhagie — 
American Str. 2 ... uve el B ds cs T + — = + + + 
Guayaquil Str. No. 30 .. + ... + + Æ + + as gb. = T A + 
L. C. Str. ... "T iae e. en SP + + E + Seg + + E 
Strain of L. hebdomadis— j 
Hebdomadis Str. B. T NE ET e SR 3E N E wc — — + 


+ = Active growth, as usual. 


species. The results of parallel Pfeiffer tests of 
the sera of convalescents from yellow fever against 
L. icteroides and L. ictero-hemorrhagie have shown 
a specific immunological reaction of such sera to 
L. icteroides but none to L. ictero-hemorrhagie [2] 
Pérez Grovas [3], in Vera Cruz and others in later 
epidemics [2, 4, 5] confirmed Noguchi's results. 

Noguchi has recently studied the serological re- 
istionship between the different species of leish- 
mania [6] and found that the type of growth ob- 
tained on culture media into which monovalent 
immune sera had been incorporated furnished a 
simple and precise method of differentiation of 
species. This procedure, which is similar to that 
used by Oba [7] in testing the effect of immune 
sera in vitro upon L. ictero-hemorrhagie, has been 
applied to the study of the three types of Lepto- 
*pira now recognized, L. icteroides, L. ictero-hemo- 
rrhagie, and L. hebdomadis? (seven-day fever), 
with the results here reported. 


i aaalllt 


1 Work done under the auspices of the International Health 


Board of the Rockefeller Foundation. 
2 The culture of L. hebdomadis Strain B was obtained 
through the kindness of Professor Inada, 


Marked agglutination and degenerat‘on followed by death of the organisms within 120 hours. 


TABLE. 


As the table shows, the three monovalent anti- 
icteroides sera tested against five strains of L. 
icteroides produced on the first day marked- 
agglutination and degeneration, followed within 
four to five days by complete fragmentation of the 
organisms. On the other hand, these sera had no 
effect upon the three strains of L. ictero-hemorrhagic 
nor upon the strains of L. hebdomadis, all of which 
grew luxuriantly in the media containing the anti- 
icteroides sera. Conversely, the anti-ictero-hemo- 
rrhagie serum, while producing agglutination, de- 
generation and final destruction of all the strains 
of L. ictero-hemorrhagie within three to four days, 
had no influenee upou the growth of L. icteroides 
or L. hebdomadis. The anti-hebdomadis serum had 
a similar agglutinating and degenerating effect upon 

we ce E 3 

! Tho formula for Noguchi's Leptospira medium is as 

follows :— 


NaCl, 0:9 per cent. ... hd zd B00 parts 
2 per cent. nutrient agar, pH 774 xP 100 ,, 
Rabbit serum A T i RS 100 ,, 
Rabbit hemoglobin 55; :10:20: 5, 


The hemoglobin solution is prepared by taking 1 part of 
rabbit blood with 3 parts of distilled water. 











the hebdomadis strain, but none at all upon the 
strains of L. icteroides and L. ictero-heemorrhagie. 


SUMMARY. 


The immunological properties of the three known 
species of Leptospira have been studied by cultivat- 
ing the organisms on media containing monovalent 
homologous and heterologous immune sera. This 
method of studying the effect of immune sera permits 
continuous observation over as long a period as 
desired and thus diminishes the possibility of mis- 
interpretation resulting from gross observations or 
a single microscopic examination. It also reduces 
the chance of possible error due to changes which 
may occur on standing in mixtures of culture with 
serum alone. 

The results obtained constitute additional evidence 
of the serological distinctions existing among the 
three species of Leptospira, L. icteroides, L. ictero- 
hemorrhagie and L. hebdomadis. 
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TROPICAL OTO - LARYNGOLOGY WITH 
SPECIAL REFERENCE TO THE 
PHILIPPINE ISLANDS. 
By Antonio 8. Fernanpo, M.D., 
AND 
Feisa NicHOLAS-FERNANDO, M.D., 
Manila. 


Tne influence of tropical climate on the causation 
of discase, the social characteristies of the people, 
their customs and habits, the influence of heredity, 
lack of sanitation and many other factors which 
are not yet fully understood have united together 
to stamp medical practice in the tropies with 
peculiar characteristics. The consideration of these 
factors has resulted in the study of the so-called 
tropical medicine. In surgery, although the general 
principles of pathology, therapeutics and operative 
technique are applicable everywhere, McD'll, in 
his book, entitled ‘ Tropical Surgery and Diseases 
of the Far East," very well says when referring 
to the practice in these islands: '* The diagnosis and 
treatment, at their best, require not only a far 

















"Read before the joint annual meeting of the Philippine 
Islands Medical Association and the Manila Medical Society, 
December 19, 1924. i 
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greater application and correlation of laboratory 
findings and bedside observations than in our 
climes, but all of the general and physical con- 
ditions of these people must be appreciated and 
taken into consideration just as well." He con- 
tinues: ‘‘ The fish and vegetable diet, non-indulgence 
in alcohol and the placid existence led by the 
majority of the natives are to their advantage. 
They take anesthetics quietly and react favourably 
after severe operations.'' 

Another branch of medicine which in the 
tropics acquires distinct peculiarities is ophthal- 
mology. Elliot, in his great work on ‘‘ Tropical 
Ophthalmology," shows how the tropical climate 
with the almost suffocating heat of the dry season. 
the heated winds overladen with dust, and the 
glare of the tropical sun, have a direct influence 
in the causation of eye diseases. Thus he describes 
what he terms glare asthenopia and glare con- 
junctivitis as that group of troublesome symptoms 
not infrequently found in patients who have for a 
long period been exposed to the tropical glare. This 
is but one of the many instances he described in his 
book. Other factors he mentions as influencing 
the high incidence of eye diseases in the tropics 
are the habits and customs of the people with their 
unqualified practitioners and their primitive and 
often dangerous methods of treatment and their 
distrust of the Western methods, and the prevalence 
of such general diseases as malaria, dysentery, 
beriberi and others which have eye manifestations. 
On the whole, the value of that book on tropical 
ophthalmology lies in the fact that in it the author 
gives the vast experience (slow-won and often pain- 
ful, he says) he acquired in India, in a clear, 
systematic and scientific way. In it he has in- 
eorporated also such useful knowledge gathered 
from the vast and disordered heaps of publications 
of tropieal investigators, abstraeted, classified and 
commented. 

Just as all these factors present in the tropics 
influence the practice of medicine, surgery and 
ophthalmology, so they do influence oto-laryngology. 
While reading MeDill's '' Tropical Surgery,” we 
came across this statement, referring to the practice 
in the Philippines: '' Nothing unusual was noted 
in the diseases of the eye, ear, nose and throat.’ 
(The author was formerly the head of the Depart- 
ment of Surgery of the Philippine General Hospital.) 
Our observations, however, differ from his. In the 
literature we find much that has been written about 
certain ear, nose and throat lesions, especinllv in 
connection with such general diseases ns entail an 
involvement of these organs, However, much of 
these do not go beyond a mere mention of the lesions 
without such detailed description of them as would 
be enough to satisfy the need of those that have 
limited their practice to this specialitv. — Those 
writers are not to be blamed for this, inasmuch as 
the majority are general practitioners whose chief 
interest is in the general manifestation of the dis- 
case. Those who, therefore, practise oto-laryngology 
in the tropics are the ones called on to develop 
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this branch of medicine to meet the need which is 
making itself felt. Their co-operation with the 
general practitioners will then be of great value, 
and real scientific work can be accomplished. 
Medical progress demands the development of this 
subject, but it will probably take another master 
mind like that of Elliot to blaze the trail for us 
in this new and fascinating field of medicine— 
tropieal oto-laryngology 

The science of oto-laryngology itself is of recent 
birth. In Europe and in America, however, it has 
had such rapid and tremendous progress in spite of 
its voung age, because eminent investigators have 
entered the field and applied the latest methods 
of investigation adopted by modern medicine. 
Otologists, for instance, have invaded even the 
realm of brain surgery in the study of internal 
ear diseases; rhinologists, that of the base of the 
skull to find the easiest way of reaching tumours 
of the hypophysis; the laryngologists have invented 
delicate and wonderful instruments and apparatus 
for the removal of tumour and foreign body in the 
esophagus and bronchus. The valuable help of 
the X-ray has often been resorted to in the correla- 
tion of pathological lesions with their clinical 
manifestations. 

Conditions in the tropies, however, are in many 
respects different. One who has studied and prac- 
tised abroad and accustomed to such highly scientific 
atmosphere, on coming here will encounter different 
problems. He will see the field almost unexplored, 
and will notice that other influences are at work 
which make the practice here different from that 
of his colleague in the West. Elliot very well says 
that ** the surgeon who has become accustomed to 
the nature of his surroundings in a tropical country 
learns to accept as a matter of his every-day life 
things which arrest the attention of visitors from 
more civilized parts of the world. He is awakened 
to the privileges of his position by the extraordinary 
interest such travellers take in what to him have 
become the routine happenings of an exiled exist 
ence." Indeed, when one of the famous oto-laryn- 
gologists of America has visited us, his curiosity and 
interest in tropical ear, nose and throat diseases have 
made us realize the probable importance of some 
of our observations of the cases we meet here. 

In our present work we, therefore, have attempted 
to present as best we could what little we have 
acquired and gained in the way of personal ex- 
perience in the Philippine General Hospital during 
the brief period of six years. Most of our observa- 
tions have been made in the free dispensary or 
out-patient service of the hospital, where a vast 
amount of material is available for research work, 
but a great deal of which, we are sorrv to say, is 
cnly pitifully wasted. The patients that flock to the 
dispensary for treatment come from practically all 
parts of the islands, although the great majority 
are from Manila and the neighbouring provinces. 
The average yearly attendance in the department 
of eve, ear, nose and throat of the free dispensary 
is about 9,000; of these, about 6,000 are ear, nose 





and throat cases. In a survey of dispensary cases 
published by the senior author of this paper in the 
Journal of the Philippine Islands Medical Associa- 
tion, vol. ii, No. 8, 1922, and from a table of dis- 
eases of the last six years which we include in this 
report, we can obtain an idea of the most common 
diseases found here and their relative frequency, the 
low incidence of some and the prevalence of others. 
To what ean we ascribe, for instance, the high in- 
cidence of acute rhinitis and tonsillitis which come 
with almost unfailing regularity during certain parts 
of the year, the so many cases of middle-ear suppura- 
tion, especially among children of the poorer class, 
the large number of furunculosis of the ear, the 
relative frequency of atrophic rhinitis in young girls 
und women who lead a sedentary life, and the com- 
paratively few cases of septal deviations? To answer 
these and many other questions we have to tum our 
attention to the probable influence which our climate, 
the education, social condition, habits and customs 
of the people, and certain anatomical peculiarities 
may exert. We will now attempt to discuss briefly 
each of these conditions. 


Tue CLIMATE. 


In the study of Philippine climate, certain geo- 
graphical features must be considered, for these 
are mainly responsible for the variation in the tem- 
perature, and the amount and distribution of rain- 
fall. These are the comparatively great extent of 
the archipelago from north to south, the numerous 
islands which compose it, and the fact that the 
mountains usually traverse the larger islands in a 
north to south direction. Regarding the tempera- 
ture, it may be stated in a general way that the 
range increases with latitude and altitude, the in- 
crease being proportionately greater with regard to 
the latter. At Davao, the annual range is about 
49 F., at Manila about 6? F., and in Batan Islands 
12° F. Those places at sea level have about the same 
average mean temperature. In Manila, for instance, 
it is 80° F. The highest record in this city being 
100:9° F. At Baguio, however, having an elevation 
of about 4,970 ft., the average mean is 64:69 F., the 
lowest record being 37-4? F. The usual average tem- 
perature in Manila for the month of May is 839F., 
and for the month of January 779 F. 

As regards rainfall, the variation in regions east 
and west of mountain ranges is very great, although 
the intervening distance is sometimes only a few 
kilometres. Distance from a mountain mass, to- 
gether with the direction of winds also greatly in- 
fluence rainfall. There are three seasons of rain- 
fall in the Philippines. 

(a) The typhoon season—from June through 
October, also known as ''rainy season” on 
account of heavy rainfall. — South-westerly winds 
are frequent, as also thunderstorms. 

(b) North-east monsoon season—from November 
through February, the winds from north, north-east, 
or east, and heavily laden with moisture. Because 
of the mountain range, the moisture is usually 
deposited upon eastern shores of the Philippines. 
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and thus the regions facing China Sea have at this 
time '' dry season." 

(c) Thunderstorm season—comprising 
April and May. Rainfall is very irregular. 

Because of the different amount of rainfall received 
by different localities in the Philippines during these 
three seasons, the archipelago may be divided into 
three regions of rainfall. 

(1) Regions of defined wet and dry season. Rain- 
fall occurring during the typhoon season, These 
regions have five rainy months and seven dry 
months. Manila is included in this region. 

(2) Regions of long rainy and short dry season. 

(3) Regions of continuous rainfall, i.e., with fairly 
even distribution of rainfall over the entire year. 

Now, in the discharge of their respiratory func- 
tions the nasal passages are constantly exposed to 
these ever-changing atmospheric conditions of heat 
and cold, dryness and moisture. The excessive heat 
during the months of March, April and Mag in 
Manila, and the rather abrupt changes of tem- 
perature during the transition of one season to an- 
other as caused, for instance, by increased humidity 
of the air after unexpected rain, producing sudden 
chilling of the body, have greatly been responsible 
for the high incidence of acute inflammation of the 
upper respiratory passages during those months and 
towards the end of October and in November. It 
has been found that ‘‘ cold ° may be induced also 
by prolonged exposure to sun’s rays. 

The table given at the end of this paper does not 
show as it should the many cases of acute rhinitis, 
simply because people do not usually seek treatment 
for this condition unless there is complication in 
throat, ear or Eustachian tubes giving pain or much 
discomfort. If to the dry and heated winds of the 
dry season is added the effects of dusts, one can easily 
understand how much the mucosa of the nose and 
throat suffers. To have an idea of how much dis- 
comfort this means he has but to motor to the 
provinces during the hot days and judge for himself. 

However, certain chronic catarrh of the upper 
respiratory passages which do not respond to medi- 
cinal treatment are favourably influenced by climate. 
In view of this, it is necessary that oto-larvngologists 
should study the climate in their locality and in 
the different popular health resorts in these islands. 
All eatarrhal diseases of the upper respiratory pas- 
sages are favourably influenced by an atmosphere 
free from dust. We have scen a few cases of 
chronic rhinitis which could not be improved with 
local treatment, recovering after a couple of months 
stay in Baguio. 


March, 


Epvcation, SocraL CONDITION OF THE PEOPLE, 
QUACKERY. 

The Filipinos have been described by MeDill 
in the following words: ‘‘ The natives of the Philip- 
pine archipelago belong to the Malay race, and while 
there are very few pure Malays among the leaders, 
the stock has been improved by the admixture of 
other blood, especially that of Chinese. They are 
the most enlightened and vigorous branch of the 
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Malays, have been Christians for centuries and are 
nearest akin to Europeans in thought and aspira- 
tions of any alien race.” 

The majority of the patients coming to the dis- 
pensary, and on whom the main observations here 
have been made, are however of those who are still 
influenced by quackery or primitive methods of treat- 
ment. Many of them seek treatment only after the 
“ herbolarios '" or their household remedies have 
failed to give relief, and when, as it usually happens, 
more harm than good has been done. The common 
practice, for example, of removing a fish bone from 
the throat with the fingers without giving these even 
a preliminary wash, or by means of the dirty methods 
of the ‘‘ suhi,” is not devoid of serious consequences 
at times. This kind of foreign body in the throat is 
of common occurrence here because fish is a staple 
food. (The ''suhi," by the way, is a person who 
was born with breech presentation and is supposed 
by many ignorant people to possess miraculous power 
of removing fish bone from the throat. He does 
this by massaging the neck of the patient and then 
making him (the patient) gargle water which has 
been in his own mouth). A case came to us of an 
old woman who after traumatizing her throat with 
futile efforts to remove with her fingers a fish bone 
stuck in the pharyngeal wall, went to a ‘‘suhi’’ who 
prescribed the miraculous gargle. When she was 
admitted to the hospital she had severe dysphagia 
and also dyspnea due to the presence of a large 
retropharyngeal abscess. We had a case of an 
abscess at the vallecula consequent to attempts at 
removing with dirty fingers a sugar-cane fibre which 
had stuck there. In another case, the epiglottis was 
acutely inflamed and infected due to similar pro- 
cedure. Obscure painful affections in the throat 
are sometimes treated by the so-called '' bantil.”’ 

The apparent neglect of some of their ailments 
and sometimes the distrust of the ignorant in 
modern methods of treatment are responsible for 
many very chronic and very advanced conditions of 
the disease met with. Especially is this so in cases 
of new growths of the larynx and pharynx, the dis- 
euse is seen at a stage when any operative inter- 
ference is no longer of value. We have met with 
huge-sized nasal polyps causing marked disfigure- 
ment, very advanced cases of atrophic rhinitis, and 
large mastoid abscesses. 

However, there are certain household remedies 
employed for some of these diseases. Thus, for 
tonsillitis, commonly known to the laity as 
“ sampaga,"" the infusion of certain leaves is used 
for gargle. 

The heated juice of ''suro-suro ” instilled into 
the ear canal is said to give relief in cases of acute 
pain in the ear as in furunculosis. Ringing in the 
ear is usually treated by inserting a piece of garlic 
in the canal. A more extensive communication 
on this subject will probably be published later. 


INFLUENCE OF CERTAIN HABITS AND CUSTOMS. 


The habit of chewing buyo has long definitely 
been known to be responsible for some cases of 


June 1, 19251 


205 





THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 





carcinoma of the mouth. The new growth, although 
starting from the cheek or gum, may involve the 
tonsils and pharyngeal mucosa. Certain ignorant 
people have the habit of going to the Chinese barber 
shop to have the ear cleansed of wax. Here, tho 
Chinese, with a bundle of variedly-shaped sticks 
and brushes, patiently digs up and removes the 
wax. The most astounding feature of this procedure 
is that the Chinese ear cleaner has but one set of 
instruments for all his clients and sterilization is 
unknown. The trauma that may be inflicted, plus 
the dirt, will naturally cause disease: The origin 
of many cases of furunculosis, otitis externa diffusa, 
and papillomatous growth formation in the canal has 
been easily traced to this dirty procedure. Those 
who cannot afford to pay the Chinese use miscel- 
laneous things—tooth-pick, hair-pin or small bamboo 
stick. The custom of perforating the ear lobule 
of female infants by the ignorant midwives for 
the. earring is not infrequently followed by in- 
fection of the wound. 


INFLUENCE OF CERTAIN ANATOMICAL CHARACTERISTICS. 


The Filipinos, as a whole, have a small nose 
with low bridge, the vestibule, more or less, rounded 
and the septum low. This explains the fewer 
cases of fracture and deviation of the septum caus- 
ing annoying symptoms. Our records of operation in 
the hospital show very few of submucous resection 
of the septum. Again, the face of the Filipinos is 
usually broad, the hard palate not so highly arched, 
and the nose not so narrow as the Caucasian. This 
iz also probably why we see so very few cases of 
classical adenoid fascies. 


PARASITES IN THE EAR, NOSE AND THROAT. 


No cases of animal parasites in the ear, nose and 
throat have been seen, but several cases of otomy- 
cosis have been observed. This is usually mani- 
fested by itchy sensation in the ear, slight deafness 
and presence of whitish macerated masses in the 
canal. This condition, when secondarily intected, 
gives rise to more severe symptoms. So far, we 
have failed to observe parasitic disease of the 
maxillary antrum or tonsil. 

Ascariasis is prevalent here and it is not un- 
common to see the worm coming out through the 
nose in children. 

Rhino-sporidiosis and rhino-scleroma have not been 
observed. About four years ago, one of us, in col- 
laboration with Professor Haughwout, then of the 
Department of Protozoology, College of Medicine, 
University of the Philippines, examined specimens 
of nasal polvpi removed from patients in the hos- 
pital, but no parasites were found. 


Tue Ear, Nose AND THROAT INVOLVEMENT IN 


CERTAIN GENERAL DISEASES. 

Another factor which, in the tropics, is responsible 
for the many ear, nose and throat diseases is the 
prevalence of those general diseases like leprosy, 
beriberi, yaws and others which have certain mani- 
festations in these organs. 





LEPROSY. 


Our observations are based on some 400 cases 
examined at Culion Leper Colony, one of the biggest 
leprosarium in the world. The pinna is almost 
always involved in the nodular or mixed type of 
leprosy, the involvement usually consists of diffuse 
or nodular infiltration starting in the lobule and helix, 
causing enlargement of the auricle. The nodule 
may ulcerate. Later, the condition may be followed 
by atrophy of the skin, and the pinna then appears 
very thin and small. Middle and internal ear in- 
volvement has not been observed. ^ However. 
Mercado, in his work entitled ‘‘ Leprosy in 
Filipinos and its Treatment'' (Revista Med. y Farm , 
1914, vol. v, No. 8, August) very clearly states that 
leprosy causes deafness by extension of infection 
from the nasal mucosa. In the examination of 
cases in Culion the above findings of Mercado we 
did not observe. 


INVOLVEMENT OF THE NOSE. 


Externally, one sees the tip of the nose and the 
ala nasi with nodular or diffuse infiltration in the 
nodular type. Sometimes this is so extensive in 
advanced leprosy that the weakened anterior sep- 
tum gives way to this weight and the result is that 
breathing may be partially obstructed. Frequent 
nasal catarrh and later on occasional epistaxis seem 
to be early complaints of the patients. The com- 
plaint of obstruction in nasal breathing is more often 
due to the engorgement of the turbinal mucosa, 
and in those advanced cases with atrophic con- 
dition in the nose, this may be due to presence of 
crusts in the cavity. Infiltration or ulceration at 
the anterior portion of the septum at Kiesselbach's 
area—is an early and very common sign. A small 
nodule may even be found at this region. Ulcera- 
tion leads eventually to perforation of the septum 
at its anterior part. When small it may produce a 
whistling sound during expiration. In advanced 
cases there is produced subsequently a sinking down 
of the bridge of the nose. Among the 400 con- 
secutive cases examined, 80 cases, or 20 per cent., 
had perforation. With the changes in the sep- 
tum there are also changes of atrophy in the 
turbinals, the cavity becomes cavernous, and thick, 
hard, dry crusts adhered to the nasal wall. This 
atrophic rhinitis is striking in that it does not have 
the very offensive smell and the abundant foul dis- 
charge of the ordinary and the syphilitic form of 
atrophic rhinitis. In speaking about the lesion in 
the nose Mereado, in his article cited above, states 
that in all their patients treated in the clinic of San 
Lazaro Hospital, he observed loss of smell s from 
the time a pathological sign or lesion makes its ap- 
pearance in the nose.” This observation has not 
been: confirmed by us in our examinations made in 
Culion. Among the lepers pulmonary tuberculosis 
is very common. Might not this atrophie condition 
of the nose with its protective powers destroyed share 
with other factors in the high incidence of tuber- 


culosis among these patients? - 
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THROAT INVOLVEMENT. 


In the throat there were seen seven out of the 
400 cases with infiltration and ulceration of the 
uvula and posterior pillars. In advanced cases we 
noticed atrophic pharyngitis. In these there was 
marked diminution of irritability, and patients 
seldom complained of pain, not excepting those 
with ulcers in the throat. Our observation is that 
the throat is affected only in advanced leprosy and 
usually where there is extensive destruction of the 
interior of the nose. From ordinary inspection, we 
have obtained the following findings: from a ward 
where the cases were advanced, 62 per cent. of the 
patients had throat and mouth involvement; an- 
other ward with moderately advanced cases, 53 per 
cent. ; and in a dispensary clinic where patients were 
strong, 10 per cent. Hoarseness is not uncommon 
in advanced cases, but the lesion in the larynx should 
be carefully differentiated from the tubercular, as 
many of these patients have also pulmonary tuber- 
culosis. Tracheotomy is once in a while resorted to 
for the relief of choking due to closure of glottis by 
leprotie growth. 


Yaws. 


The tertiary manifestations of this disease in the 
nose, pharynx and palate have been observed here. 
They are in the form of ulcerations and infiltrations 
more or less extensive, with bony destruction at 
times and much deformity giving rise to what has 
been termed rhino-pharyngitis mutilans. A pre- 
liminary study of this condition has been published 
by one of us (see Nicholas, ‘‘ Tertiary Manifestation 
of Yaws in Nose and Throat," Journal Philippine 
Islands Medical Association, 1924, vol. iv, No. 4). 

The pinna may be involved. A case presented to 
a staff meeting of this hospital by Drs. Guerrero 
and Sison had one auricle entirely eaten up. The 
case had been admitted three years before and was 
mistaken for a new growth ; was subjected to radium 
therapy but did not improve. Later, the patient 
came back with periostitis of the extremities and 
diagnosis of yaws was then made and confirmed by 
X-ray and Wassermann test. : 


BERIBERI. 


That beriberi gives-rise to laryngcal symptoms in 
the form of paralysis of the recurrent laryngeal has 
already been observed, (Please refer to Fernando, 
'" Laryngeal Symptoms in Beriberi,” Philippine 
Journal of Science, 1924, vol. xxiv, No. 1.) In this 
report paralysis of only the left vocal cord was found 
in all three cases, but recently we had a case ad- 
mitted to the medical ward with complaint of numb- 
ness and marked weakness of the legs. Two weeks 
after onset of the disease the patient developed 
hoarseness to the extreme of reducing the voice to 
a whisper. Upon examination there was found 
paralysis of the left vocal cord and paresis of the 
right. We consider this as a clinical proof that the 
paralysis of the nerve is not due to pressure on the 
nerveebut rather to a neuritis. As beriberi is pre- 





valent here notice should be taken of this symptom 
so that it may be correctly diagnosed. 


SMALL-POX. 


This disease may leave extensive scar formation 
in or around the nasal orifice producing partial or 
complete atresia. Plastic operation may be neces- 
sary to establish normal respiration. 


Hay FEVER. 


Before concluding, a short remark may be neces- 
sary regarding this disease. Do we have hay fever 
in the Philippines? So far, we have not observed a 
typical case. There is a form of spasmodic rhinitis, 
resembling hay fever and characterized by frequent 
and violent sneezing early in the morning, followed 
by a clear watery flow. Latein the night the patient 
begins to complain of nasal obstruction, usually 
more on the side lain on, like the intumescent 
rhinitis, but during the day he feels perfectly weli. 


CONCLUSION. 


The foregoing observations represent our experi- 
ence over a period of six years' work in the Free 
Dispensary of the Philippine General Hospital, 
where the majority of the patients attending are of 
the poor and ignorant class. 

The authors of this paper, more than anybody 
else, are aware of the incompleteness of this work, 
the omissions in it, and its shortcomings. No pre- 
tence is made to cover exhaustively the subject, 
for we know that it is beyond our reach. We wel- 
come all criticisms as well as every help, for should 
we have the chance we intend to carry out further 
this preliminary study, including at the same time 
an account of the little experience we have gained 
regarding certain special treatment to suit tropical 
conditions, and thus we may perhaps be able to 
present a work worthy of your consideration. 


TABLE OF DISEASES OF THE Ear, NOSE AND THROAT 


showing roughly the average number of cases per year as 
compiled from the records of the Eye, Ear, Nose and Throat 
Dispensary of the Philippine General Hospital from 1918 to 
1923 inclusive. These do not include all the cases treated. 


Diseases of the Ear. 


Average per year 
Diseases from 1918-1923 
inclusive 

Abscess, mastoid at i ies us H 
Cerumen, impacted... Sis 5 s 34 
Catarrh of Eustachian tube ... A r 8 
Foreign body ... sas sii - Bas 48 
Furunculosis  ... A er PE .. 189 
Hematoma, pinna T zi P s 16 
Mastoiditis zs " S e iue LE 
Myringitis M cae js os si o 64 
Otitis externa  ... 25 ats mA su To 
Otitis media suppurativa ds P S. 417 
Otitis media catarrhalis "c ss ss 80 
Oto-sclerosis and dry otitis media ... ^"... 82 
Polyp, aural ge és € ess zi 8 
Papilloma, ear ... ^s a ae iss 5 
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Diseases of the Nose. 
Average per year 
Diseases from 1918-1923 
inclusive 

Abscess, septum .. T zu TT cts 7 
Empyema, maxillary antrum. TE .. 85 
Etbmoiditis (without polyp) - is m 7 
Foreign body — ... se - $a .. 80 
Polyps, nasal... act xi "m .. 62 
Rhinitis, acute ... es wae oe . 79 
5 subacute svi ea RE uo “COL 
“a chronic EE EE 425 e 16 
S atrophic .. 131 

js chronic hypertrophie and chronic 
intumescent M. T .. 241 
j suppurative ... X iE es 8 
ulcerative... gua bs ac i l 
Perforation, septum 12 

Ulcerations and submucous infiltration of 
septum - eee T" m .. 40 
Carcinoma, nose 5 
New growths. antrum, maxillary (carcinoma) 2 
Furuncle, vestibule — ... 50 

Diseases of the Throat. 

Abscess, peritonsillar ... " m se al 
Adenoids (alone) ... $55 dis iix ne 96 
Foreign body  ... je TD sei .. 15 
Laryugitis, acute Los v «i e 24 
3 chronic... ds bole sw XT 
3; subacute ... ves x ssi 7 
A tuberculous ret ss ia. “49 
New growth, tonsil “os oT sai vs 3 
larynx Tt es re ae 2 
Peritonsillitis E PA £2 aie St 9 ght 
Pharyngitis, acute PA s T .. 190 
ri subacute ... aes ite .. "8 
$$ granular ... ios eas .. 58 
3» chronic... Kent oo te .. 194 
ulcerative .. is o wat 8 
Tonsillitis, acute eT is En .. 68 
$ subacute... " jv xc, 730 
" acute follicular... sss .. 68 
5» chronic thas he a .. 288 
ulcerative ... "m aA 8 





PROPHYLAXIS IN MALARIA. 
By H. A. Spencer, M.R.C.S., L. R.C. P. Lond. 


THE question of effective protection against mos- 
quitoes, and infection by them, under all conditions, 
has recently come into prominence once more in con- 
nection with sundry articles on malaria published in 
your journal about a year ago, inquiries for recom- 
mendations there anent having been received from 
several parts of the Union of South Africa and 
Rhodesia, particularly regarding the dose of quinine 
considered to be protective, and whether this method 
ean be accepted as effective. 

The only really reliable preventive against infection 
is, of course, to enclose one’s living quarters with 
mosquito gauze and to insure that it is always in 
thorough repair; nothing more than is already known 
regarding fly-doors and mosquito-blinds can be said 
of this method, but it may interest readers to know 
that my own house was thus protected fourteen years 
ago, and that the ordinary dark green (iron) gauze, 
kept by every general store, then erected is still in 
thorough repair and looks like remaining effective for 
some years to come. Objection is sometimes taken 
to the interference of such blinds with the admission 
of light, an objection easily removed by painting the 
gauze white, with the precaution of diluting the white 
lead very freely with turpentine. 


There are those, however, who must leave such 
protection periodically, whose duties take them into 
hotbeds of malaria for varying periods during which 
exposure to infection is inevitable unless some sort of 
precaution is taken; and the question arises, what 
reliable prevention can be recommended in such 
cases ? 

They are at once narrowed down to two in number, 
the mosquito net and a prophylactic dose of quinine. 

(1) The mosquito net is a flimsy thing and easily 
torn if not handled with affection, but it may be made 
thoroughly effective when under canvas in the above 
circumstances. Under instruction and a certain amount 
of supervision, native servants may be trusted to 
handle mosquito nets, to erect and to pack them with 
every care, and the protection they may afford is 
such that they are worth taking considerable trouble 
over. 

I am acquainted with one disciple of Sir Ronald 
Ross who has for some years past periodically visited 
many of the most malaria-infected parts of the 
country to study and to treat the disease in its worst 
and most fatal forms, remaining under canvas for 
weeks at a time and moving about from place to place 
with literally hundreds of cases around and close to 
his tent ; this he skilfully lines with mosquito netting, 
goes in and out with proper attention to details and, he 
tells me, he has never yet had a touch of malaria, 
though often the only immune person for many miles 
around. 

I am also acquainted with members of the police 
force who have been provided with a small, conical 
mosquito net, which will fold up into a sufficiently 
small space to be carried in the coat pocket or a 
saddle-bag when they go forth upon patrol into the 
low veld; at night this small net has been slung to the 
branch of a tree or to the beam of a store veranda ; 
it has even been trigged up with sticks and slept under, 
where neither of these shelters were handy, and has 
tothese members given satisfactory protection against 
infection. It has to be lowered sufficiently to tuck in 
all around the upper part of the body and care taken 
not to expose the hands. 

From results known to me and observed, I have 
no hesitation in recommending mosquito netting (in 
one form or another) as the very best preventive 
against infection when visiting and remaining for a 
time in malaria-infested parts of the country. My 
informant, in the first instance quoted, avowed that he 
would go anywhere and remain as long as ever it was 
necessary with his mosquito-net lined tent, and 
maintain his immunity to infection. 

(2) There remains only the prophylactic dose of 
quinine as a preventive against infection, and with the 
above experience in view I consider that it will still 
find a place, but chiefly amongst those who are taken 
rather by surprise in the matter of & forced exposure 
and for a short time. 

The protective dose of quinine is designed to kill 
parasites as soon as inoculated into the body by a 
mosquito, by insuring that a solution of the drug 
shall be in the circulation during the hours when 
anophelines are known to seek human blood—at 
night; and when one remembers how very few 
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parasites are likely to have been wiped off into the 
duct of a sebaceous or sweat-gland during the insertion 
and withdrawal of the mosquito's proboscis—even 
several times during the night—and how exceedingly 
vulnerable they would be at that stage of their 
development, it suggests to one's mind that a very 
high dilution of the drug would be sufficient and 
effective for their destruction. 

It was with this in view that the medium dose of 
5 grains of quinine (on retiring at night) was recom- 
mended, a good many years ago now; numbers of 
medical men in India and elsewhere, over a number 
of years, have reported thoroughly satisfactory results 
with this dose and it has been generally accepted 
as effective. 

Later on a second five-grain dose taken on waking 
in the morning was recommended as likely to '' make 
quite certain of a thorough clearance," in view of the 
fact that anophelines are prone to seek human blood 
partieularly in the early part of the night and in the 
dusk of early morning. This method was much 
applauded and was also widely reported to give 
thoroughly satisfactory results. 

I have followed both methods indifferently on very 
numerous occasions when delayed a night, or a few 
nights, without my net, on the low veld where 
malaria was prevalent, with perfect freedom from 
infection for many years; whilst, however, convinced 
that a single five-grain dose at night is sufficient to 
give protection, I have been accustomed to give 
inquirers regarding the dose necessary, the choice of 
the one-night dose or the two doses night and 
morning and to let them please themselves how 
many doses they take. 

It happens occasionally no doubt that an individual, 
seeking safety in a small prophylactic dose of quinine 
while exposed to infection, already harbours adult 
parasites in his blood, in his spleen or his bone- 
marrow, upon which the small daily dose has but an 
inappreciable effect ; so that although he prevents 
further infection he may not prevent an attack of 
malaria as time goes on, though he probably minimizes 
or delays it. In view, therefore, of the very numerous 
instances of protection due to a small prophylactic 
dose and the extreme rarity of an attack of malaria 
materializing during or immediately after such prophy- 
laxis, I feel convinced that this is a perfectly 
reasonable explanation of such exceptions. 

I do not tbink that the question as to whether an 
individual accustomed to taking quinine becomes 
inured to the drug and should take a larger dose 
to secure protection, need be touched upon, in view of 
so many accustomed to take ten-grain doses during 
attacks of malaria and who, on occasion, again and 
again secure protection with only a five-grain dose 
nightly. 

In conclusion, I should like to emphasize once 
more than in an immune individual it is probable 
that an exceedingly dilute solution of quinine in the 
blood is all that is necessary to destroy the very 
early phase of the parasite, from the mosquito's 
salivary glands, which is wiped off the proboscis 
nto the duct of one of our cutaneous glands when 
inoculation takes place. 
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A WHITE AUSTRALIA: IS IT A POSSIBILITY ? 
By SYDNEY J. SKERTCHLEY, J.P. 
(Continued from page 197.) 

CHAPTER XIV. 

Australia and Canada Compared. 

In paragraphs 163-5 I gave reasons for my 


` 


hope, for it is hardly strong enough to be called a 
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Lelief, that in Canada and the adjacent part of 
the United States, which form the wheat district 
ind has a drainage to the north, we have an area 
in which the White Race may be able to perpetuate 
itself. We will now compare and contrast the 
urea with Australia. 

(1) Australia (with Tasmania) lies entirely north 
of latitude forty-three degrees south, so that its 
climate is essentially warm, temperate and tropical. 

Canada lies less entirely north of latitude 49° N., 
so that its climate is entirely temperate and arctic. 

(2) Owing to its latitude Australia has no long 
snow-bound winter, with short days and long nights. 
Canada has a long snow-bound winter, with short 
days and long nights. 

(3) Australia has few rivers of any magnitude, 
mnd these, for the most part, are often mere suc- 
cessions of water-holes, or even dry for months at 
a stretch. 

Canada is abundantly supplied with large and 
permanent rivers and lakes. 

(4) Australia’s climate and physical conditions 
generally are quite unlike those of the European 
home of the Fair Whites. 

Canada’s climate and physical conditions are 
almost exactly like those of the European home 
uf the Fair Whites. 

At first sight everything seems in favour of 
Canada. But, again, a priori reasoning is mis- 
leading. We must deal with fact, not fancv. 
Now, I know Canada, and I know Australia, I 
sómit my friend the Kanuck is a very splendid 
specimen of manhood; a lumber-man is a sight to 
do a city-bred man good, and fill him with envy 
when he contemplates his own un-Sandowed limbs. 
But he is not a finer man than his cousin of the 
“uth. Once more, let me give a personal ex- 
perience. I had been away from England for some 
"zhteen years, in America and Asia, and latterly 
in Australia. Landing in the old country, the 
frst thing that struck me was the smallness of 
the people. I am myself but 5ft. 7iin., and in 
Australia always felt becomingly insignifieant, but 
i: London I passed very well for an average 
Briton. Both the cold of Canada and the warmth 
^f Australia give rise to the ideal man, as an animal 
Walk about the streets of Sydney or Brisbane for 
an hour, and you will see more six-footers than in 
a day's tramp in London streets, A Colonial is 
every inch as good a man as the Kanuck, 

But I must modify this statement. So far as 
lI can judge, it is only true of the first generation 
of '' Australian natives." Their children, and 
their children's children are by no means 'to be 
measured by the fathom. Grandchildren are as 
yet too young for one to be sure of this, and I 
have to rely upon observation as to the lowering 
of stature in the third generation, which is un- 
satisfactory. 

I inquired of Major Sankey, who has had 
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over thirty years’ experience of Queensland 
Volunteers, and whose father’s military career 
dates back to before the State was born, as 


to the physique of the young men offering for 
recruits. He unhesitatingly declares that both 
in stature, chest measurement and general set 
up, the young Queenslander falls short of his 
immediate predecessors. Captain L. C. Green, of 
the Australian Engineers, has not so lengthy an 
experience, yet he tells me he notices a falling off, 
especially in chest measurement and general build. 
Queenslanders are, naturally, rather touchy about 
this, sometimes illogically so. I remember, after 
making such a statement in a lecture, one of my 
audience rose and firmly, but courteously, asked 
me if I had any evidence to produce. I simply 
put the question, ‘‘ How tall is your father?" My 
friend subsided laughing; he had not recollected 
that his scalp-lock only reached as high as his 
father's epaulettes. 

However this may be, the main fact stands 
clearly out that in the first, and, perhaps, the 
second generation, the native-born Australian shows 
a decided advance in physique over the average 
Englishman. This at once does away with the 
suspicion that the climate of Australia is more 
detrimental to the Fair White than that of Canada. 

The effect of the long, dark winter nights of 
Canada has, I fully believe, a great influence. 
But it is upon character, not upon physique, and 
so is not germane to our inquiry. Still, it must 
be alluded to in passing. Australia has no such 
winter of short days and long nights. Our southern 
coasts are not nearer the Pole than forty degrees 
latitude, or, say, the equivalent of Southern Italy 
in Europe or San Francisco in America. The 
Australian winter is, as a whole, a glorious season, 
and virtually all the extra tropic lands have frosty 
nights, and much of them frosty days, too. It is 
an exhilarating season which lures our youth into 
the open-air. It is par excellence the season of 
sports. Australian winters, as compared with 
Canadian, are like the seasons of Hong-kong versus 
Shanghai. We played cricket in winter in Hong- 
kong, and in summer in Shanghai, and Shanghai 
nearly always beat us of Hong-kong: the '' model 
Settlement " usually crowded over the '' Fragrant 
Waters.”’ 

The Canadian winter is likewise a time of 
enjoyment, as I cheerfully and thankfully remem- 
ber. Whose veins tingle not at the memory of 
sleigh rides, of ice-boats, of goose-fleshy toboggan- 
ing, and wild ski races? But Canada lies all north 
of forty-nine degrees N.; her winter days are short, 
her nights are longer; and these long, dark nights, 
when the hush of snow silences the night-sounds; 
when curtains are drawn, and the wood-fed stove 
beams warmth and cosiness—then is the time for 


study. Australia has no parallel to this, nor com- 
pensation. Her bright skies and sparkling air (how 


it sets one a-tingle after absence) lure our youth 
into the open air—a: good thing, almost the best of 


210 





THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


[June 1, 1925 g 








things—but not to be indulged in to the detriment 
of the intellect. This splendid open-air existence 
tends to harden the young Australian muscle, but 
not to strengthen his brain; and I see the salutary 
effects of the long Canadian winter nights fructify- 
ing in enlightened policy, in far-seeing public works 
Canada is far ahead of Australia in her political 
standard. We must, to hold our own, have sound 
brains as well as sound bodies. I should say from 
my own observation, but cannot prove my case, that 
among the middle classes—that is those not tied to 
manual labour—the average Australian woman, 
if not better educated than the man, keeps up her 
education better, and is becoming the man's supcrior 
as a thinker. Anyhow, I personally would rather 
trust some great issues to a plebiscite of Australian 
women than to the men. Our women do not prove 
their fitness for legislators by breaking the laws, 
as do some of the misguided sisterhood at home, 
who would look down upon an Australian as a mere 
** Colonial !'' 

All this is beside the mark, yet it may be for- 
given to an Englishman who is Australian by adop- 
tion, and is jealous of Australian well-being. 

One fundamental difference between Canada and 
Australia is the splendour of the water system of the 
one as contrasted with the other.  Water-carriuge 
must always outbid land-earriage, and Australia 
has nothing like the great St. Lawrence route from 
the Atlantie, by Winnipeg to the head waters of 
the Saskatchewan, a distance of 4,500 miles. The 
Murray, it is true, is one of the largest rivers 
in the world—on the map. It is 8,800 miles 
long, but, alas, over most of its course it 
loses more water than it receives, and some- 
times does not succeed in reaching the sea. In 
average seasons it is navigable to Albury, a dis- 
tance of 1,468 miles from the mouth, but only in 
small vessels. There are (1908) ninety registered 
steamers on the river, and about the sune number 
of barges, the largest being about 300 tons. After 
all, we can only look upon the Murray as a canal 
of no large dimensions, so far ag navigation is 
concerned. 

This is undoubtedly to the detriment of Australia; 
but not so great as might be supposed. Canada 
was ironically described by envious Yankees as 
a few acres of snow round the North Pole. 
There is a little sting of truth in the tail of this 
witty exaggeration, The same chill hand that lays 
the plough idle seals up the Canadian waterways 
for months and then the land of the mapie like 
the land of the wattle, has to depend upon horse 
and bullock and steam. The northern Canadian 
rivers are impracticable from rapids and falls, and 
even now, along the Nelson River from Winnipeg 
to Hudson's Bay, an iron road is being laid to 
earry goods along the shortest route from Manitoba 
to Manchester: 

Summing up, then, we find the balance is pretty 
evenly held between the two countries It may 
lean a little towards Canada in its great waterway, 
but the difference is not enough for us to decide 


that Australia is not as fit a home for us as Canada. 

The last point we have to settle in this comi- 
parison is the effect of climate and physical con- 
dition. In these Canada is undoubtedly more 
home-like than Australia. We have nothing in 
substitute for the bracing north winds, and it is 
the north wind that has made us north men what 
we are. We do not seem capable of enduring too 
much luxury of climate. Out of the bleak Baltic 
lands our Gothie forebears swept to the balmy south, 
und our steel sinews won it all for ourselves; but 
we could not hold it. Homer’s heroes had our 
own blue eyes and blonde complexion and fair hair. 
Greece knows them no more, save as visitors. I: 
is the Dark White of Mycene that to-day the Fair 
White King George rules over, but he is not of 
Dorian but of Danish birth. 

Australia is as healthy as any part of the world : 
it ean produce the finest type of white man, and 
keep him vigorous into ripe old age. But, as all 
this long inquiry has shown, there is not a particle 
of proof that on Australian soil a new and virile 
strain of white men is being reared, who, by natural 
increase, ean hold the land. 

I do not say we shall die out. But I em- 
phatically declare we must die out—for we are 
dying out—unless we can check the fatal decline 
of our natural increase. We are improving our 
death-rate; but not our birth-rate, yet it is on this 
our fate depends. 

If, then, I am asked for a categorical reply te 
the question, ** Is a White Australia possible ?’’ J 
answer, '' Not under present conditions." But if 
we can overcome the tendency to aggregate in 
towns; if we can improve the conditions of woman '- 
life in the bush; then and then only can a tru: 
White Australia arise. : 

How this latter may be accomplished I have 
hinted at. I will only point out that it will not 
be in the direction of small holdings, of one-man 
farms, that scem the ideal of some of our politicians. 
Franee has achieved that end, and France is pay- 
ing the penalty in a declining birth-rate. 

Our Fair White race was born in the rugged north. 
There is evidence to confirm us in the belief that it is 
a new race; that it is the child of the glacial period. 
If so, then as a new race can be born, there is 
hope that another race may arise in this health- 
giving, bright southern land. But we must pro- 
duce it ourselves, out of ourgelves. We cannot do 
this by theoretical legislation, or by restrictive 
edict. We must first grasp, and then grapple with 
the deep question of our birth-rate. This is the 
noblest task an Australian can undertake; it is a 
difficult one, but our race glories in overcoming 
difficulties. . Some of the ways in which we may 
set about putting our house in order I have pointed 
out; if these, and others to be discovered, are put 
into force. we may vet more than hold our own. 
We shall be a new race, a new White Race, perhaps 
not altogether Fair White, but we shall be a strong 
race born of sunshine and not of the north wind, 
and we shall be true Britishers. 


———— Mp H—  —É—]— 7 — 
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Annotations. 





Treatment of Debab Trypanosomiasis of the 
Dromedary (E. Sergent, A. Donatien, E, Plantureux 
and A. Deguillaume, Arch. de l'Institut Pasteur 
d'Alyerie, June, 1924).—Several medicaments have 
been tried in the treatment of this disease of which 
vmetic by intravenous injections has given the 
lest results. Administered intramuscularly in an 
4l solution the effects are not quite so good. 
Emetic-atoxyl has also proved efficacious. Atoxyl 
alone was active, but in doses too near the toxic 
dose. Novarsenobenzol acts the same as atoxyl 
but is less toxic. 189, trepol, oxycyanure of 
mercury. biodide of mercury, salicylate of soda, 
and quinine were efficacious. 








On the Subject of Formol-Gelification in Drome- 
dures and Bovine Animals (E. Plantereux, Arch. 
Institut Pasteur Algerie, June, 1924).—These ex- 
periments were carried out in Algerian dromedaries 
with debab. Only two out of fourteen apparently 
nealthy animals gave positive reactions. Out of 
thirtecn serums of infected animals eight were 
zdifed. No appreciable difference was observed in 
the different piroplasmoses. The anaplasmoses 
gave a more rapid reaction. The number of drops 
ef formol for healthy subjects was two and for 
those infected one. These results are not suffi- 
"ent for formol-gelification to be used in the dia- 
mosis of bovine piroplasmosis, but it is valuable 
in the diagnosis of trypanosomiasis of dromedaries. 





The Existence of Equine Infection due to Try- 
rinosoma marocanum on the Borders of Algero- 
Morocco (E. Sergent and A. Donatien, Arch. 
Institut Pasteur Algerie, June, 1924).—The authors 
have tried the method of crossed reinoculation of 
Laveran and Mesnil and have obtained the follow- 
ing results. The identity is shown of trypano- 
~mes of horses of West Morocco and those of 
horses of East Morocco. It is wise in using this 
method to assure by successive reinoculations the 
^ununity acquired by a subject against the 
first virus before inoculating a second virus. 
According to these inoculations, sheep and 
costs present successively a period of infec- 
ten, a period of '' premunition " commencing 
between the sixth and eighteenth month, and a 
period of true immunity commencing after the 
second year, the duration of which is as yet un- 
nown. 





Mosquito Breeding in Specific Places (W. Rudolfs, 
Journal of Parasitology, December, 1924).—Water 
samples from three distinct regions (cedar swamp 
and acid clay pits) were studied for chemical con- 
stituents, acidity and alkalinity, and for kind and 
iundance of microscopic plant and animal life. 
Breeding occurred in the cedar swamp waters 
whenever the acid water was stagnant. Acidity 








as such does not seem to affect mosquito breeding. 
The chemical composition of these waters does not 
prevent breeding of certain species, but might 
determine kind of breeding. Food supply for larve, 
which might be dependent on the chemical com- 
position of the water, seems to be the main cause 
for breeding. High amounts of toxic aluminium 
and iron sulphates of the waters from clay pits pre- 
vent mosquito breeding. Culex pipiens larve of 
all ages lived, pupated and hatched in all waters 
until the food supply was exhausted, except when 
relatively large amounts of Al and Fe sulphates 
were present, 





Saponification of Bodies in the United Provinces 
of Agra and Oudh (R. B. J. P. Modi and D. N. 
Chatterji, Indian Journal of Medicine, September, 
1994).—Of twelve cases of saponification which 
came under the personal observation of J. P. Modi, 
six cases are described in this paper. Time re- 
quired for saponification in these cases varied from 
seven to thirty-five days. It is pointed out that 
saponification is more common in Lucknow than in 
Agra, probably due to some climatic variations. 
The saponified tissues in the last two cases of the 
series did not show any definite structure under the 
microscope, except masses of acicular crystals and 
round bodies consisting, in all probability, of 
natural fat and soap. Chemically, these sub- 
stances consisted of a minute quantity of lime soap, 
free fatty acids, viz.: palmitic and stearic acids, 
unsaponifiable matter, and the ash containing lime, 
scda and pctash compounds. 





Investigations on Pulmonary Plague (Dr. M. 
Tsurumi, Office International d'Hygiene Publique, 
November, 1924).—Results on observations on the 
recent epidemic (1920-21) in Manchuria are given in 
detail. There were over 7,700 victims. Investiga- 
tions show that the tarbagan is a very probable 
transmitter of pulmonary plague. The plague of 
tarbagans precedes human plague. The disease 
is transmitted direct from one person to another. 
The plague under observation began in bubonic 
form (thirty-seven cases); septicæmie form (thirty 


"nine cases) then followed, and the remaining cases 


were all pulmonary. Pulmonary plague is generally 
prevalent in winter, but in this epidemic, at 
Karbin, where the plague was most violent, the 
majority of cases occurred in April. Experiments 
on animals also showed that contamination takes 
place through the sputum, through the inter- 
mediary of the air. 


Laboratory Findings in an lE pidemic of Glandular 
Fever (Ruth Gilbert and Marion B. Coleman, 
Amer, Jour, of Hygiene, vol. 5, No. 1, January, 
1924).—In an epidemic of over 100 cases of 
glandular fever, a report on sixty-three cases was 
made with regard to family groups, sex, age, date 
of onset, symptoms and duration of illness. Thirty- 
nine of forty-three children in these families, or 
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90°6 per cent., and fifteen of thirty-two adults, 
or 46°8 per cent., developed the disease. ^ Blood 
serum from two convalescents failed to agglutinate 
B. melitensis and B. tularense. Cultural examina- 
tions were made on throat cultures and one speci- 
men of pus from an axillary gland. Streptococcus 
hamolyticus was isolated from the pus and from 
four of the seven throat cultures. Streptococci 
producing methemoglobin were present in all except 
one of the seven throat cultures. One case of 
acute myelogenous leukemia, which occurred in the 
same county as the epidemic of glandular fever, 
is reported for purpose of comparison. Blood ex- 
aminations were made in thirty of the cases. 
Seven, or 23°3 per cent., showed polynucleosis. 
An increase in the number of eosinophils was noted 
in 66 per cent. Twenty-two, or 73:8 per cent., 
showed an increase in lymphocytes, Thus, a 
lymphocytosis may be expected in some stage of 
glandular fever. These observations are on the 
whole similar to those of earlier workers; they are, 
however, too meagre to form the basis of any 
significant conclusions. ` 


The Early Diagnosis of True Hernia of the 
Diaphragm (D. P. Abbott, Jour. Amer. Med 
Assoc., December 13, 1924).—Small hernias of 
the d'aphragm, especially periesophageal, are much 
more common than is usually supposed. A care- 
ful study of the symptomatology should suggest 
their presence, Routine examination of the patient 
with the fluoroscope, as described, will reveal 
small pericesophageal diaphragmatic hernias, which 
will otherwise be missed, Needless to say, the 
repair of a small hernia is less diffitult than the 
repair of a large one, and the dangers of com- 
plications are less in the former. 





Congenital Ectodermal Defect (G. M. MaeKee 
and G. C. Andrews, Arch. Dermat. and Syph., 
December, 1024).— Bight bona fide patients are 
recorded who presented a fairly universal con- 
genital ectodermal aplasia, They all exhibit the 
sume clinical characteristics, and they comprise a 
distinct group of congenital ectodermal defect. As 
there are but ten recorded cases belonging to this 
group, only eight of which have been described, 
the affection may be regarded as rare, at least until 
a larger number of patients are recorded. The 
principal clinical characteristics of this group are: 
congenital absence of sweat-glands; absence of 
pilosebaccous apparatus over most of the body; 
marked dental aplasia; depressed nasal bridge: 
atrophic rhinitis; prominent supra-orbital ridges; 


thick, protrusive lips; thin, glossy, smooth, 
dry skin; papular lesions on the face; heat 
intolerance. The detailed description of a new 


who, in addition to 
possessing all the clinical characteristics, ex- 
hibits: a mongolian facies: deformed ears; fine 
wrinkles of the eyelids and environs; radiating 
linear defects at the oral commissures and near the 
nostrils; aplasia of the nails; narrow lower half 


patient is presented, 


of face; unusually large number of papules on tl 
face; absence of atrophic rhinitis. The affectic 
is familial. All but one patient are males. Mo 
of the patients and their ancestors appear to | 
free from syphilis and tuberculosis. T} 
cause of the developmental defect is unknow! 
Arrest of development occurs very early | 
intra-uterine life. The absence of sweat glan 
offers an unusual opportunity to study tl 
physiology of perspiration. Experiments ar 
observations thus far made show that inse 
sible perspiration is probably independent | 
the sudoriparous glands; that the principal functic 
of perspiration is to regulate the body heat; thi 
the sweat glands constitute an emergency apparati 
for this purpose; that patients without swe: 
glands are handicapped through inability to radia! 
sufficient heat under certain environmental co! 
ditions, but they are healthy and active, an 
longevity is apparently unaffected. 





Experimental Acne Varioliformis (M. M. Strumi: 
Arch. Dermat. and Syph., December, 1924).—Tw 
cases of acute acne varioliformis which were distint 
tive by reason of deeply necrotic and hiinorrhag 
centres and surrounding woody «edema  yielde 
both staphylococci and streptococci in culturi 
"hey were also present in the nose and throat i 
one case.  Lesions identical in morphology wit 
those of aene varioliformis were reproduced in tl 
patient by the intradermie injections of these tw 
organisms (both autogenous and stock), and cou 
parable ones were repeatedly produced in guine: 
pigs. It follows from the foregoing that th 
organisms are not of a strain specifie for this di 
ease, wid that a tuberculous factor can be definitei 
excluded from some cases of aene varioliformi: 
‘This combination of organism, in yielding so chara 
teristic a lesion, might be useful in other exper 
ments having other bearings, such as the gener: 
subjeet of distribution of lesions. It is possib! 
that the dusky, necrotic, indolent characters | 
tuberculosis have been referred to the somewh: 
similar ones of a streptococcus, and that this ' 
responsible for some of the present ideas of th 
tubereulous nature of acne varioliformis. In the fu 
unculoid state which is known as acne varioliformi 
different organisms may be operative. The caus 
of one type is a staphylococcus and streptococeu: 
neither of which of itself can produce the typiet 
lesion. The deep position of the organism explair 
the varioliform type of scar. The h:morrhag 
necrosis, woody cdema and the slow healing reflec 
known traits of streptococcus. 


Iodine in Ezophthalmic Goitre (F. R. Frase 
Brit. Med, Jour., January 3, 1925).— The. effect. ¢ 
iodine administration has been studied in twenty 
four cases of exophthalmie goitre. Iodine ca 
bring about a lowering of basal metabolic rate 
and of heart rate, and an inerease of body weigh! 
with a striking improvement in the general cor 
dition of the patient. The improvement obtaine 


—— —.—À 


June 1, 1985] 











THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 





with iodine does not as a rule persist. The optimum 
dose at the commencement of the treatment appears 

be about 15 minims of a ten per cent, solution in 
alkohol, but this dosage cannot as a rule be main- 
taine] more than a few days or weeks. If the 
snunistration is stopped the condition immediately 
relapses. For prolonged treatment the dosage should 
be lowered as soon as the initial improvement has 
taken place, and the administration continued 
wth doss of 3 to 6 minims daily. The dosages 
t be carefully regulated according to the con- 
ition of the patient, Increasing hardness of the 
';sroid gland is an indication for a smaller dosage. 
The eondition of the patient may be made worse, 
otead of better, if too large a dosage is employed. 





The Action of Buried Glass Capillaries of Radium 


Enunation on Plant and Animal Tissues. An 
Experimental and Clinical Study (I. Levin and M. 
levine, Jour, Amer. Med. Assoc., November 
3L 1924)—The intratumoral insertion of bare 
apllary glass tubes of radium emanation 
[ets to-day the best single method of 
"dtherapy in. various types of carcinoma 
ai sareoma, for the following reasons. It 
lws an even distribution of small quantities 


{ radiations throughout the tumour. On account 
f the intimate contact of the radio-active sub- 
since with the tumour cells, the total amounts 
we small, and local results are obtained without 
ay general effect on the organism. Use is made 
ithe beta rays, which do not act as a simple 
lic agent but destroy the nearest cancer cells 
alat the same time create secondary gamma or 
retgen rays in the tissues, and by the aid of 
"ee influences the cancer cells situated at a 
rater distance in a manner analogous to the 
"en of the gamma rays of radium and the 
espstmen rays. Thus, while it is true that to date 
+ best results in cancer therapy are obtained 
= proper co-ordination between surgery and al! 
thods of radiotherapy, it is imperative that more 
‘perimental work be done on the biologie action 
‘the beta rays of radium. 





llinical Studies on the Kahn Reaction for Syphilis 
H L. Kleim and R. L. Kahn, Arch. Dermat. 
"rh. December, 1924).—The diagnostice value of 
^« Kahn precipitation test for syphilis was studied 
in 2600 cases in comparison with two Wasser- 
main tests—one highly sensitive and one more con- 
“native in character—with the following results: 
in primary syphilis (twenty-five cases) the Kahn 
‘st was found slightly more sensitive than either 
f the two Wassermann tests, In secondary 
‘philis (sixty-four cases) there is agreement in 
‘ae three methods, In tertiary syphilis, excluding 
rebrospinal (eighty-seven cases), the Kahn test 
“as found slightly more sensitive than both Wasser- 
mann tests, except that in visceral syphilis it com- 
“tel with the more sensitive Wassermann test. 
In cerebrospinal syphilis (192 cases), the reactions 


— re, 


with the Kahn test fall about mid-way between 
the highly sensitive and conservative Wassermann 
tests. In latent syphilis (218 cases), the reactions 
with the Kahn test compare favourably with the 
reactions with the long ice-box fixation Wassermann 
test. In congenital syphilis (thirty-nine cases), the 
Kahn test is slightly more sensitive than either 
of the two Wassermann tests. In non-syphilitic 
controls (1,975 cases), the Kahn test gave two one- 
plus reactions and two two-plus reactions in der- 
matologie conditions apparently non-syphilitic. 


Studies on Microsporidia Parasitic in Mosquitoes 
(R. Kudo, Jour. of Parasitology, December, 1924).— 
The development of Thelohania opacita, parasitic 
in Culex testaceous, C. territans, and C. sp. is 
given. The schizont multiplies by a binary fission. 
At the end of schizogony, binucleated forms are 
formed. After the fusion of the nuclei, the sporont 
is produced. Both octosporous and tetrasporous 
sporonts occur, which develop into normal and 
smaller spores and larger and abnormal spores 
respectively. The small and large spores are 
similar in structure. The spore membrane is com- 
posed of two valves. The microsporidian infec- 
tion is fatal to the hosts in the cases observed. 





Giardia and Chilomastir from Monkeys, Giardia 
from the Wild Cat, and Balantidium from the Sheep 
(R. W. Hegner, Jour. of Parasitology, December, 
1924).—Cysts of giardia are reported for the first 
time from a monkey; they are more slender than 
those of Giardia lamblia from man and probably 
represent a new species. Cysts of giardia are also 
reported for the first time from the wild cat; they 
are similer in size to those cf the monkey. Cysts 
of a chilomastix are reported for the first time from 
a monkey; they are significantly larger than those 
of Chilomastir mesnili from man. A balantidium is 
reported for the first time from sheep. 


Alcoholic Injections into the Gasserian Ganglion 
(G. M. Dorranee, Jour. Amer. Med. Assoc., 
November, 22, 1924).—Injections of the gasserian 
ganglion are usually permanent, if enough alcohol 
is injected. At times one is able to inject the 
lower one-third or half of the ganglion and not 
involve the entire ganglion, but no one ean promise 


this. Paralysis of the ocular muscles occurs at 
times, It always clears up. The absolute indication 


for injecting the ganglion is in carcinoma of the 
upper or lower jaw, or on one side of the tongue. 
In outside injection as well as ganglionic injection, 
the prognosis can be made at the end of the month, 
i.e., if anesthesia is present at the end of the 
month, it is apt to remain so. The results depend 
on just how much alcohol is distributed in the 
ganglion or posterior root, and, in the ease of an 
outside injection, into the nerve fibres. Eye com- 
plications occur in about the same proportion as 
in division of the root by any other method. 
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Familial Blood Dyscrasias (L. M. Morris and E. 
H. Faleoner, Arch. Internal Medicine, December 
15, 1924).— The conclusions of this paper are: 
Before cases are grouped as familial splenomegalies, 
it is necessary to eliminate certain common sources 
of infection, syphilis, malaria, and certain of the 
tropieal diseases being most common factors for 
error. Before cases are grouped as familial anemias, 
it is necessary to eliminate certain common toxic 
and infectious factors, lead, arsenic, syphilis and 
malaria being common sources of error. Family 
diseases of the spleen are probably related in many 
instances to a congenital predisposition of the 
hemolytopoietic system. A disposition toward in- 
feriority of the hemopoietic system probably exists. 
Detailed family histories are essential to prove this 
point. 





A Case of Sickle Cell Anemia with Necropsy 
(G. S. Graham, Arch. Internal Medicine, December 
15, 1924).—Sickle cell anemia has been held to con- 
stitute a definite disease entity. The present clinical 
and pathologic study cf a well defined case is 
believed to confirm that view. Characteristic signs 
and symptoms are readily demonstrable by clinical 
and laboratory methods, while post-mortem ex- 
amination reveals interesting lesions, particularly 
affecting the hematopoietic system. The number 
of cases thus far studied at necropsy is too limited 
to allow the formulation of any far-reaching con- 
clusions as to the exact nature of the disease. 
The condition may consist in an underlying status, 
determined primarily by deeply rooted racial charac- 
teristics and brought into clinical evidence in occa- 
sional persons through the immediate action of toxic, 
metabolice or infectious exciting agents. There is a 
certain amount of evidence favouring the view that 
this immediate causative factor is bacterial, and par- 
ticular suspicion is directed toward the strepto- 
coccus, 





The Pathology of Pneumonia Caused by Bacillus 
influenze during an Inter-Epidemic Period (D. 
Brannan and E. W. Goodpasture, Arch. Internal 
Medicine, December 15, 1924).—The influenza 
bacillus may be an important agent in the pro- 
duction of broncho-pneumonia in adults during a 
period in which there is no evidence of an epidemic 
of influenza. It usually invades the lung in associa- 
tion with infections by the pneumococcus or other 
bacteria which were probably the primary agencies 
of the disease in which the influenza bacilli were 
found. The influenza bacillus produces charac- 
teristic lesions in the lung recognizable grossly and 
microscopically. The lesion is essentially a bron- 
chitis, ulcerative bronchiolitis, and broncho-pnen- 
monia with a tendency to chronicity and to the 
formation of bronchiectatic abscesses. Acute infec- 
tions with an influenza bacillus may not be associ- 
ated nt any stage with a profound toxemia, nor 
may there be lesions of toxic origin, as were found 
in the pneumonias of the influenza pandemic 
of 1918. The influenza bacillus is to be con- 


sidered as one of the important secondary ir 
vaders of the lung, causing a broncho-pneumoni 
which may terminate fatally. The hyaline men 
brane that occurred so characteristically in earl 
influenzal pneumonia in the past pandemic ha 
been demonstrated typically in two cases in whic 
an influenzal infection could have played no pari 
This lesion is probably due to an injury to th 
pulmonary capillary bed, and its frequency in ir 
fluenza is attributed to a toxie injury to the capi 
laries of the lung from a circulating poiso 
generated by the logic agent of this disease. 





Experimental Study of Trypanosomiasis i 
Palestine (I. J. Kligler and I. Weitzman, Annal 


of Trop. Med. and Parasitology, December 3€ 
1924).—An outbreak of trypanosome infection i 
mules in Northern Palestine afforded an opportunit 
for an experimental study of trypanosomiasis i 
lower animals, particularly rabbits and pigs. Th 
morphology of the parasite, the clinical picture c 
the disease, and the pathological lesions produced 
indicate that the strain belonged to the T. evan: 
group. The therapeutic effect of “Bayer 205 
and the mode of the action of this dru 
were investigated. The drug proved very effec 


tive in clearing up the infection in dogs, ral 
bits and guinea-pigs; a single dose of 00 
grm. per kilo of body weight was sufficien 


to sterilize the blood in all instances anı 
apparently affected permanent cure in eighty pe 
cent. of the rabbits and guinea-pigs so treated 
The mechanism of the drug is of interest. M 
vitro it has very little trypanocidal power; in vivo 
on the other hand, so small a dose as 0:05 grm 
per kilo suffices to sterilize the blood of a heavil: 
infected animal in about sixteen hours. Experi 
mental evidence is advanced in favour of the viev 
that a real immunity or resistance to infection i 
set up in the body of animals cured from infection 
This immunity or resistance scems to be associate 
with the formed elements of the blood. Repeate: 
search failed to reveal any of the usual humora 
antibodies. On the other hand, profound change 
oceur in the white blood-cell formula during thi 
infection and after the treatment. Moreover, i 
is possible to break down the resistance artificial]: 
by the injection of olive oil, a substance shown b; 
various authors to modify the white cell ratio 





The Question of Human and Pig Ascaris (F. K 
Payne, J. E. Ackert and E. 'Hartman, Amer 
Jour. of Hygiene, January, 1924).—The hos 
relationship of human and pig ascarids was teste 
by the administration of embryonated Ascaris egg 
to pigs and primates. Repeated feedings of infecte: 
human Ascaris eggs were made to five young pigs 
all of which suffered respiratory disturbances an 
other systemic disorders. Subsequent post-morten 
examinations showed no ascarids in the digestivi 
tract of any of the pigs. Severe enses of ‘‘ thumps’ 
occurred in all of the pigs fed upon the eggs o 
the human Ascaris. This appears to be the firs! 
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record of ‘‘ thumps ” caused by the administration 
of human Ascaris to pigs. Infective pig As- 
caris eggs were taken by one monkey and by 
two human subjects. Fecal examinations made 


throughout periods of several months after 
the initial administration of eggs failed to 
show the presence of Ascaris eggs. The inci- 


dence of Ascaris in North, Central and Southern 


Trinidad, British West Indies, varied from 
twenty to seventy per cent. for the human 
Ascaris, and from 35 to 108 per cent., 


for the pig Ascaris. In the vicinity of Arouca, 
one of the principal swine-raising regions, the 
incidence of human Ascaris was 643 per cent.. 
as compared with QP 1 per cent. of the pig Ascaris. 
The experimental results indicate that embryonated 
eggs of the human Ascaris will not produce mature 
ascarids in pigs, that infective eggs of the pig 
Ascaris will not produce mature ascarids in the 
adult primates—monkey and man, and that there 
is thus a physiological difference between the 
human and the pig Ascaris. 


Serological Studies of Experimental Syphilis 
(Sateshi Takenaka, Acta Dermatologica, vol., 4, 
fase. 1, September, 1924).—The so-called non- 


specific positive Wassermann reaction in healthy 
rabbits, though not absolutely absent, appears only 
occasionally when proper precaution is taken, and 
is of a degree which does not interfere with the 
investigation of the Wassermann reactions of the 
rabbit. In the author's work the non-specific 
positive reaction constituted about one per cent. 
of the entire group of rabbits. The amount of 
rum for testing the Wassermann reactions is 
(r3 ee. and the antigen suitable for the purpose is 
the aleoholic extract of the ox heart treated with 
«ther and again with aceton according to Noguchi's 
method. The primary sclerosis of rabbit syphilis 
and the Wassermann reactions generally progress 
in close agreement with each other. The infection 
er the non-infection of the testis seems to have 
a great significance in inducing the positive Wasser- 
mann reaction. The appearance of the general 
symptoms, such as keratitis, does not give rise to 
positive Wassermann. The effect of reinoculation 
on the Wassermann reaction depends on whether 
the primary sclerosis is produced or not. According 
to the antigens used, the degree of positive rc- 
action and the percentage of non-specific reaction 
differ. In the diseases producing sclerosis in 
rabbits resembling that of syphilis—due to Spiro- 
chrta cuniculi or the spirochieta of rat-bite. fever 
—even when the testes are chiefly attacked, the 
Wessermann is always negative. Judging from 
these results the Wassermann reactions of rabbit 
syphilis are considered specific, but they differ 
greatly from human syphilis in that the Wasscr- 
mann reaction becomes negative on the disappear- 
ance of the primary sclerosis in this animal, and 
also in that the appearance of the positive reaction 
lepends to some extent upon whether the testis 
is affected or not. 
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The Bozx-Stove (La  Caisse-Etuve). Practical 


Frocess of Disinfection by High Steam Pressure 
of Steam-Engines (G. Lefrou).—This new device for 
disinfecting bed-linen, clothes, &c., in cases of 
pestilentia] diseases has proved of great value in 
the Congo, where it is difficult to obtain a proper 
steam-stove. It consists of a solid wooden case into 
which the steam is foreed by a locomotive engine. 
The stove is placed on a wagonette with wheels 
and is thus easily taken from place to place. The 
stove can hold three mattresses or 100 single- 
sized bed covers. The temperature inside the stove 
is kept at about 150°.  Fusible tubes placed between 
the clothes inside, show that this temperature is 
reached in about twenty minutes. It has been 
observed that steam at a temperature of 80? or 
90° suffices to destroy parasites and their eggs in 
fifteen minutes. This stove can also be used for 
other purposes, such as disinfecting linen on liners, 
in faetories, &c. 


Intestinal Helminthiasis in the French Colonies. 
Prophylaxis and Treatment According to Recent 
Works Published (Ch. Joyeux).—A review of the 
recent works published on intestinal helminthiasis 
in the French colonies shows the frequence of 
ankylostomes, ascarides and of trichocephalus; 
ankvlostomes being the most frequent. The 
statistics given are principally from the examina- 
tion of the stcols of soldiers, prisoners, inmates 
of hospitals, &e. It is rather surprising that 
Hymenolepis nana does not figure in the reports, 
except in Algerian statistics; the parasite is com- 
mon in the Mediterranean basin and nearly all 
hot countries. The question as to whether the num- 
ber of eggs found in the stools corresponds to the 
number of live worms in the intestine has not yet 
been satisfactorily answered; opinions on this point 
differ. Mass treatment is more satisfactory than 
microscopic examination of fecal matter. Race 
has nd effect on the disease. One of the most 
important prophylactic measures to be taken is 
the disinfection of soils. Three medicants have 
proved efficacious in the treatment of helminthiasis ; 
thymol, chenopodium oil, and tetrachloride of 
carbon, but the action of the latter is not equal 
tc that of the other two. 

Experiments in the Treatment of Fuso-Spirillary 
Ulcers in Angola (Frederico Rebelo and Carlos 
d'Almeida).—The ulcers of Angola belong to two 
types: Leishmanial ulcers, and fuso - spirillary 
ulcers. Cases of myasis have also been met with, 
and other eases of ulcers undoubtedly exist there. 
The authors give their results of treatment of 
fuso-spirillary ulcers, some of which were long- 
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standing lesions. The most efficacious medica- 
ments used were neosalvarsan in intravenous 
injections; trepol, applied locally; washings with 
a solution of dakin followed by dressings with 
gomenol (2 per 1,000). The keroplastic action, 
besides continual sterilization, has been main- 
tained by injections of ‘‘914’’ and trepol; also by 
dressings with gomenol. 


Contribution to the Therapeutic of Leishmanial 
Ulcers (Carlos d'Almeida and Frederico Rebelo).— 
In the treatment of leishmanial ulcers, tartar 
emetie by intravenous injections has given wonder- 
ful results, even in very old cases which would 
not respond to any other medicament, The emetic 
can also be used intramuscularly with the same 
success, but cicatrization is slower. Solution of 
Bouin used in cases of ulcer proved a good kero- 
plastic; this action has been recently confirmed 
by a great number of researches. 


Note on the Amæbæ observed in Fuso-Spirillary 
Ulcers of Angola (Froilano de Melo).—It is found 
that in Angola human intestinal amabe, both 
histolytica and coli, can invade the ulcerous lesions 
of the skin, where they find the necessary elements 
for their nutrition and their development. It is 
in the fly-excrement on the ulcers that the crigin 
of ameebic infestation is to be found; the flies are 
extremely abundant in Angola, and constitute a 
sanitary problem worthy of attention. 

Bilharziosis in French West Africa (Marcel 
Leger).—Vesical bilharziosis has been observed in 
French West Africa for the past eighteen years, and 
is still met with very often. Fewer cases of intes- 
tinal bilharziosis have been recorded. 159 cases 
of infestation by trematodes have been observed 
by the author, 19 intestinal and 140 vesical, in 
1992 and 1928. The trematodes harboured by the 
blacks cause very little morbid trouble. The 
fæces are generally normal, and the patients do 
not complain .of any intestinal symptoms. Both 
Sch., haematobium and Sch. mansoni have been 
found in the intestinal cases. Vesical infestation 
co-existed in only two of the nineteen cases of 
intestinal bilharziosis, 189 of the 140 cases of 
vesical bilharziosis were due to Sch. haematobium, 
the other one to Sch. mansoni. 


Some Considerations on the Treatment of 
Bilharziosis by Emetic (Carlos Franca).—Emetic. 
J. B. Christopherson’s method, has proved the 
most efficacious of all the medicants used in the 
treatment of bilharziosis. An interesting account 
is given of the ovular changes observed in the 
examination of the urinary sediment of each 
patient. In regions where there is no laboratory, 
the sediment ean be preserved in the liquid pre- 
scribed by Langeron: formol, 5 c.c.; glycerine, 
10 c.e.; distilled water, 100 c.c. 

Prophylaris of Venereal Diseases (Dr. Wal- 
ravens).—Statistics show that venereal diseases have 
greatly increased among the population of the 
colonies, especially in the Belgian Congo, since 
1916. A law has been passed by the Belgian 


Government on the same lines as the law of the 
Swedish Government, making it obligatory for 
persons affected to report and receive appropriate 
treatment; patients can be treated free of charge 
if they wish, 

Syphilis Among the Blacks of Senegal. The 
Fight Against Syphilis at Dakar (M. Nogue).— 
Syphilis is widely spread not only among the 
Senegalese, but also among the people of Sudan, 
and very often is found in patients under treat- 
ment for non-syphilitic diseases. Yaws, on the 
other hand, is very rare in Senegal. Syphilis in 
natives is not so benign as generally believed, and 
is sometimes fatal. It is responsible for a great 
many cases of abortion, and the debility of a num- 
ber of children. The association in natives of 
syphilis, malaria and ankylostomiasis has often been 
observed. The under-nourishment of the patient 
and general conditions offer good ground for the 
development of parasites. A very good account is 
given of the different stages and different types of 
the disease. 

Considerations on the Epidemiology of Plague. 
Man can, like the rat, be a reservoir of Virus 
(Marcel M. Leger).—This paper proves that man 
is susceptible to become a chronic carrier or healthy 
carrier of the Yersin bacillus. He constitutes, in 
the same capacity as the rat, a reservoir of virus, 
but is more to be feared, as the germ seems to 
have a lesser tendency to decrease in man than in 
rat. Anti-plague prophylaxis is therefore necessary 
not only among animals, but human subjects. 


Plague in Angola (A. Damas Mora).—Plague 
seems to have made its appearance in Loanda in 
January, 1921. Nearly all the cases were of pure 
bubonic type. The severity of the cases seemed to 
depend on the number of bacilli present. Fever 
was always irregular, Cough was often noted 
with expectoration, sometimes muco-purulent. In 
grave cases death generally followed the third or 
fifth day of illness; death rarely occurred after the 
fifth day. All the epidemics in Angola have been 
preceded by a murine epizootic. There has been 
no evidence of the plague being of human origin. 


An Epidemic of Acute Poliomyelitis in the Belgian 
Congo (J. Rodhain).—The epidemic of poliomyelitis 
prevalent in the Belgian Congo towards the end 
of 1919 and beginning of 1920 clinically and ex- 
perimentally resembled Heine-Medin disease. It 
was characterized by a mortality of 27 per cent., 
and by the considerable proportion of the tota] of 
adults affected, 23:0 per cent. Without excluding 
the possibility of an exogenetic origin, it is probable 
that it resulted from the extension of one of the 
endemic centres existing in the region of Mayum- 
bienne, Southern Congo. Malaria is not a pre- 
disposing condition of poliomyelitis, but human try- 
panosomiasis, on the contrary, seems to create a 
special receptivity for Heine-Medin disease. 

This volume contains many other very interest- 
ing papers on tropical subjects by well known 
authorities. 


June 15, 1925] THE JOURNAL OF TROPICAL MEDICINE AND HY 


GIENE. [No. 12, Vol. XXVI11 














@riginat Communications. 





THREE NEW  YEAST-LIKE 
A NEW BACILLUS, 
THE CLINICAL 


NOTES ON 
ORGANISMS AND 
WITH REMARKS ON 


CONDITIONS FROM WHICH THEY 
HAVE BEEN ISOLATED: — FURUN- 
CULOSIS BLASTOMYCETICA, MACRO- 


GLOSSIA BLASTOMYCETICA, 
STOMATITIS CRYPTOCOCCO- 
BACILLARIS. 


By ALpo CasrELLaNI, C.M.G., M.D., F.R.C.P. 


Inrector of Tropical Medicine and Dermatology, Ross Institute, 
London. 


FROM CASES OF 
( FURUNCULOSIS 
BLASTOMY- 

FOLLICULITIS 


Il) Yeast - LIKE ORGANISM 
FrertNcULOsIs BLASTOMYCETICA 
CRYPTOCOCCICA, PSEUDO-FURUNCULOSIS 
cetica, FURUNCULOSIS MONILIACA, 
DECALVANS CRYPTOCOCCICA). 

Turee years ago I described a peculiar type ot 
blastomycosis indistinguishable clinically from ordin- 
sty furunculosis, which I called at the time 
“Furunculosis eryptococcica,’’ and as the condi- 
tin in the first two cases principally atfected the 
salp under the form of a purulent folliculitis and 
‘oss of hair I suggested also the term ‘* Folliculitis 
acvalvans eryptecoccica " for it. To date I have 
svn five cases; three contracted the infection in 
ümat Britain and two in India. The strains of 
"ugus isolated from the English cases are all 
jentieal; the strains isolated from the Indian 
cases are somewhat different from the organisms 
mwn from the English cases, and differ alsc. 
though slightly, among themselves. 

Description of the Organism (English cases).— 
Morphologically a yeast-like organism, Gram-posi- 
hye, not acid-fast. The individual cells are some- 
what rounded or oval. Maximum diameter of most 
cells 3 to 4 microns. The fungus is seldom detected 
microscopically in the pus of the boil-like lesions. 
staphylococci being generally present in very large 
numbers; cultural methods are necessary; the 
‘ultures from the pus as a rule look like cultures of 
Staphylococcus aureus. It may be necessary to 
make a dozen or more preparations from what looks 
a pure staphylococcus growth to find a few yeast- 
lke cells. By plating and replating on glucose 
gar media the fungus is finally isolated. 

Cultural and biochemical characters. — The 
fmgus grows abundantly on glucose agar and grows 
also well, though less abundantly, on ordinary agar. 
The cultures on glucose agar are at first white, 
^nt after a few days show a characteristic yellowish- 
er vellowish-brownish pigmentation. Gclatine and 
“mim are not liquefied. 

Lead agar is not darkened during the first two 
weeks: later a slight darkening may take place. 

Sugar peptone-waters.—The fungus when re- 
rently isolated has very little or no fermentative 
action on any sugar; it may produce a slight 


acidity in glucose and levulose, very seldom a 
slight amount of gas. When the fungus has been 
transplanted several times its fermentative action 
is greatly increased and it generally produces acid 
and gas in glucose and levulose and occasionally 
slight acidity in galactose; it does not form gas in 
any other sugars (see table I). 

Litmus Milk.—The medium is not clotted, a 
slight acidity may be present. 

Agglutination.—The fungus is agglutinated by 
the patient's blood in certain cases up to 1 in 400. 

Ascospores, mycelium.—I have never observed 
asci even in very old cultures; mycelium in small 
amount is not rarely present in certain media, 
especially fluid media. 

Classification.—This fungus, consisting of rather 
large roundish cells, some of which are budding, 
comes under the general heading ‘‘ Yeast-like 
Fungi " or Blastomyces sensu lato, of which two 
large groups may be distinguished : 

(a) Asci present. 
(b) Asci absent. 

The fungus is yeast-like, but no aseus formations 
are seen even in very old eultures. It should there- 
fore be placed in the division of yeast-like fungi 
with no aseospores. This division, or to be more 
correct, family (Cryptococeacee Kützing 1833), con. 
tains the genera Cryptococcus Kützing 1833, Torula 
Persoon 1801, Mycoderma Persoon 1822, Monilia 
Persoon 1797, Pityrosporum Sabouraud 1895, which 
may be differentiated as follows: 


(A) MYCELIUM ABSENT: 

(i) Vegetative cells, elongated. in fluid media 
thick membrane, with bubbles of gas—Mycoderma. 

(ii) Vegetative cells, roundish or oval. 

(a) Several buds at a time, each cell contains 
large globule of fat, non-pathogenic, no fermenta- 
tion of sugars, thick membrane with no gas bubbles, 
cften pigment-producing—Torula. 

(b) Monobudding, no thick pellicle on fluid sugar 
media, presence or absence of fermentation— 
Cryptococcus. 

(c) Not cultivated, cells never show a double 
contour—Pityrosporum. 


(B) MYCELIUM PRESENT. —Monilia. 

Our fungus presents, when grown on certain 
media, especially fluid media, a slight amount of 
mycelium, therefore its correct botanical position 
is probably in the genus Monilia rather than in 
the genus Cryptococcus in which I at first placed 
it.! 

SYMPTOMATOLOGY OF  FURUNCULOSIS — BLASTOMY- 
CETICA (PSEUDO-FURUNCULOSIS MYCETICA vel MONILIACA 


eS 


1 In practice an elaborate botanical classification of the yeast- 
like fungi is not necessary, and for ordinary purposes I have 
found the following scheme useful for the classification of 
these organisms mi A ; 

1 (Mycelium absent— Saccharomyces sensu lato. 
(a) Asci present | Mycelium preson Bndes sensu lato, 
( Mycelium absent—Cryptococcus sensu lato. 


(b) Asci absent | Mycelium present— Monilia sensu lato. 
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vel CRYPTOCOCCICA, FOLLICULITIS DECALVANS CRYPTO- 
coccica).—The clinical picture of this condi- 
tion is totally different from the usual types of 
blastomycosis cutis which are characterized by the 





` Yeast like fungus from pseudo-furunculosis 
blastomvcetica x 1280. 





Cryptococcus graciloides Castellani. x 1980. 








presence of patches with vegetating papillary ex- 
erescences which give them a characteristic verru- 
Bacillus vermiculoides Castellani. x 1230. cose or warty appearance. Furunculosis blasto- 

mycetica is clinically indistinguishable from ordin- 
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ary severe furunculosis. Boils, indistinguishable 


from ordinary boils, may be present on the face 


and 


indy, but the region, as a rule, mostly affected is 
the scalp. In this region numerous pustules, flat- 
tened or conical, each pierced by a hair, may be 
sen; in addition there may be infiltrated lesions 





Yeast-like fungus from a case of macroglossia 
blastomycetica. Glucose agar culture. 





Yeast-like fungus isolated from a case of furunculosis 
blastomycetica. Glucose agar culture. 


somewhat resembling flat carbuncles, which later 
on open and discharge through several openings. 
The hair in the affected areas falls off and patches 


of baldness, sometimes permanent, remain. 


The 


treatment I have found most useful is to give large 
doses of potassium iodide; vaccines prepared with 
the fungus scem to be useful. Staphylococcus 
vaecine has no action on the condition, and this 
shows that the fungus, and not the staphylo- 
coceus which is found in practically all the lesions 
together with the fungus, is the real causative agent 
of the condition, 


(2) YEAST-LIKE ORGANISM FROM A CASE Or 
MacroGuossia — BLASTOMYCETICA (Cryptococcus 
macroglossie, Monilia macroglossia). 


In Ceylon during the period 1903-1915 I observed 
three cases of a peculiar type of macroglossia of 
blastomycetie origin. Two years ago an interesting 
case of macroglossia of the same type was kindly 
sent to me by my friend Dr. Broughton Alcock, 





Macroglossia blastomycetica. 


and in this case, too, I isolated a yeast-like organism. 
A full aecount of the case from a clinica] point of 
view will be given at an early date by Dr. Alcock 
and myself. 

Description of the Organism.—Yeast-like fungus, 
Gram-positive, not acid-fast. The individual celis 
are oval, of rather large dimensions, the maximum 
diameter varying between 4 and 5 microns. 

Cultural and Biochemical Characters.—Glucose 
agar.—Abundant growth, smooth surface, white 
colour. : 

Ordinary agar.— Same characters as on glucose 
agar, but less abundant. 

Glycerine.—Not liquefied. 

Serum.—Not liquefied. 

Sugar Peptone Waters.—Does not produce gas in 
any sugar or other carbohydrate. Very rarely it 
may produce a slight amount of acidity in glucose. 
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Litmus Milk.—No change. 

Agglutination.—Agglutinated by the patient's 
blood (1 in 400); not agglutinated, or only very 
slightly so, by the blood of patients suffering from 
furuneulosis blastomycetica. 

Presence of Asci and Mycelium. Asci have never 
been observed even in very old cultures; a little 
mycelium is not rarely visible in certain cultures, 
especially in fluid media. It is, therefore, probably 
more correct to place this fungus in the genus 
Monilia instead of the genus Cryptococcus as I 
originally did. If we place it in the genus Monilia 
it belongs to the zeylanica type (absence of gas in 
every sugar); it differs from Monilia zeylanica in 
not producing pigment, the cultures of Monilia 
zeylanica being yellow. The correct name for 








no importance as these fungi are not rarely founc 
in that situation even in normal mouths. Potassium 
iodide has a very beneficial effect on the condition 
Vaecines prepared with the fungus seem to be useful. 


(8) YEAST-LIKE Funcus AND BACILLUS LIVING I? 
SYMBIOSIS, ISOLATED FROM CASES OF PECULIAE 
Mycotic STOMATITIS. 


From certain cases of stomatitis, clinically totally 
different from thrush, I have isolated a fungus anc 
a bacillus which apparently live in symbiosis, botl 
in the lesions and in cultures. In glucose aga 
cultures a number of minute almost streptococcus 
like colonies will be seen. The microscopical ex 
amination of any of these colonies will show pre 
sence of both the delicate yeast-like fungus and thi 





Case of folliculitis decalvans cryptococcica, 


the organism would be Monilia macroglossiz Castel- 
lani (syn. Cryptococcus macroglossia Castellani). 
Remarks on macroglossia blastomycetica.—The 
whole tongue is very greatly enlarged, occasionally 
painful; the patient feels discomfort in eating, may 
have some difficulty in speaking; he cannot whistle. 
It may be very difficult to make the clinical dia- 
gnosis of blastomycetic macroglossia, as the tongue, 
though very greatly enlarged, may show almost 
complete absence of verrucoid patches so typical of 
blastomycosis. Deep scrapings should be made from 
the tongue after drying and painting with tincture of 
iodine, and cultures made. The finding of yeast-like 
organisms in superficial scrapings of the tongue has 


bacillus. For many months I did not succeed ii 
separating the two organisms by plating and variou 
other devices. I noticed that a high temperatur 
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Yeast-like fungus from a case of folliculitis decalvans 
cryptococcica (glucose-agar culture). 
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(379 C.) increased the growth of the bacillus, while 
a low temperature was somewhat unfavourable to 
it. I noticed also that in McConkey lactose agar 
tubes, the fungus had a tendency to become more 
abundant, while the bacillus had a tendency to 
become more scanty. Making use of these two 
observations by repeatedly inoculating McConkey 
lactose agar and keeping some of them at 87° C., 
others at 15-229 C., I succeeded finally in separat- 
ing the two organisms, of which I will give here 
a brief description. 

(A) Yeast-tikE = Funeus (Cryptococcus graci- 
loides n. sp.).—Very delicate yeast-like organism, 
Gram-positive, not acid-fast. Each cell is roundish 
or more often oval, with frequently a flask-like 
shape. In preparations from the cultures the average 
maximum longitudinal diameter of most cells is 
3 to 45 microns, and the maximum average trans- 
verse diameter is 2 to 8 microns. 

Cultural and Biochemical Characters.—Glucose 
Agar.—Minute colonies somewhat streptococcus: 
like. 

McConkey Lactose Agar.—Minute colonies, but 
growth often more abundant than on glucose agar. 

Gelatine and Serum.—Growth exceedingly scanty ; 
neither of the media is liquefied. 

Lead Agar.—No evident darkening of the medium. 

Glucose and Other Sugar Peptone Waters.— 
Apparently no production of acidity or gas, but the 
organism grows extremely scantily in these media, 
and sometimes no growth at all takes place. 

Classification of the Organism.—As the fungus is 
morphologically yeast-like, it comes under the gen- 
eral heading '' Yeast-like Fungi,” the classification 
of which I have briefly described in the first section 
of this paper. 

This yeast-like fungus never shows presence of 
asci, mycelium is completely absent, the budding 
takes place by one budding at a time; the organism 
does not produce a thick pellicle in fluid-sugar 
media; it should therefore be placed in the genus 
Cryptococcus. The peculiar flask-like appearance 
often shown by this fungus might be an argument to 
place it in another genus, the genus Pityrosporum, 
which is said to differ from the genus Cryptococcus 
as follows : 

(1) The vegetative cells have a flask-like appear- 
ance and do not show a well-marked double con- 
tour. (2) It has not been cultivated. 

The genus Pityrosporum Sabouraud, 1895, con- 
tains two species, Pityrosporum ovale Bizzozzero, 
1882, and Pityrosporum cantliei Castellani, 1908. 
Morphologically the fungus I have isolated is very 
similar to P. ovale, but it differs from it in the 
fact that it is of smaller dimensions and is cultiv- 
able, and, moreover, certain cells may show a double 
contour, In my opinion the fungus should be 
placed in the genus Cryptococcus. 

Bacillus vermiculoides n.s.—This bacillus ap- 
parently lives in symbiosis with the Cryptococcus 
I have described; I have separated the two organ- 
isms with great difficulty, but I now have pure 
cultures of both. The bacillus is of rather large 


dimensions, its length varying between 2 and 6 
microns; it is often curved in shape. It is Gram- 
positive, not acid-fast. The optimum temperature 
seems to be 87 C., but may grow, though much less 
abundantly, at much lower temperature, 22 C. and 
even less. 

Glucose Agar.— Minute colonies somewhat re- 
sembling those of certain streptococci. 

Gelatine.—Growth very scanty or absent alto- 
gether, no liquefaction. 

Serum.—No liquefaction of the medium. 

Sugar Peptone Waters.—It produces acidity, but 
no gas in glucose, levulose, maltose, galactose and 
lactose. There is usually no change in the other 
sugar-peptone waters. 

Litmus Milk.—The medium is rendered acid and 
after a time may become clotted. 


fj 


Symbiosis of Cryptococcus graciloides and B. vermiculcides, 
(From glucose-agar culture.) 


Biochemical Reaction of the Associated Or- 
ganisms.—When sugar media are inoculated with 
a mixed cryptocoecus—bacillus culture, acid and 
gas are produced in glucose and levulose; only 
acidity in lactose, maltose and galactose; litmus 
milk is rendered acid and clotted. 


REMARKS ON THE STOMATITIS FROM WHICH 
CRYPTOCOCCUS GRACILOIDES AND BACILLUS VERMICU- 
LOIDES HAVE BEEN ISOLATED.—The appearance of the 
lesions is quite different from thrush. The patches, 
which are generally of large dimensions, are hardly 
raised at all, and are not cream-white; they have 
the appearance of a thin translucid whitish film 
covering parts of the oral mucosa, occasionally 
giving the impression of being-patches of incipient 
diffused leukoplakia, but the microscopical ex- 
amination of scrapings will clear the diagnosis. The 
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first two cases of this stomatitis I observed in 
Central America; very recently I have seen a case 
of the same, or of a very similar condition, in 
England, but the investigation of this case has not 
yet been completed. 





THE CYSTS OF TRICERCOMONAS INTES- 
TINALIS WENYON AND O’CONNOR 1917 
FOUND IN HUMAN FACES. 


By J. G. THomson, M.A., M.B., Ch.B. 
Director of Protozoology, London School of Hygiene 
and Tropical Medicine, 

AND 
ANDREW RoBERTSON, M.B., Ch.B. 


Assistant in Protozoology, London School of Hygiene 
and Tropical Medicine. 


INTRODUCTION, 


Tug cysts of Tricercomonas intestinalis were found 
in large numbers in the stools of a case convalescent 
iom sprue. The patient was under the care of Dr. 
P. Manson-Bahr, to whom the authors are desirous 
í expressing their appreciation of his kindness in 
zving them access to the material for examination. 
Ihe patient had returned fairly recently from India, 
De he had been stationed in the neighbourhood of 
AXadras. 

As the cysts of this minute human parasite have 
wen recorded only on four occasions, viz., by Wen- 
wa and O'Connor (1917), Jepps (1921), Lynch 
(921, and Boeck (1924), a further description of 
'"r morphological characters seems to fulfil a 
ul purpose, as, owing to their large numbers in 
ths present case, it has been possible to study them 
arfully, and thus confirm the observations of 
‘hers. There seems little doubt that many cases 
f infection with this parasite must fail to be dia- 
xosed, as the cysts especially are small in size and 
an be easily overlooked, 

Wenyon and O'Connor, in their original descrip- 
"on of the genus Tricercomonas, mentioned cysts 
which occurred in a case infected with this flagellate, 
ul suggested their association one with the other. 
‘epps and Lynch both described the cysts in con- 
section with the flagellate, and finally Boeck defi- 
ttelv established the relationship by obtaining the 
‘sts in cultures of the flagellate on Locke's egg- 
rnm medium. 


l''«tssioN. REGARDING THE GENUS Tricercomonas 
AND CERTAIN DOUBTFUL GENERA AND SPECIES OF 
FLAGELLATES DESCRIBED AS OCCURRING IN THE 
IxTestINE OF MAN. 


the following free flagellates have been named 
il described as genera and species occurring in 
tuman fæces : — 
| Enteromonas hominis da Fonseca 1915, Octomitus 
minis Chalmers and Pekkola 1916, Monocerco- 
"mas Chatterjee 1917, Trichomastiz hominis Chat- 
"ree 1917, Tricercomonas intestinalis Wenyon and 
'""onnor 1917, Diplocercomonas soudanensis (Dicer- 
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comonas soudanensis) Chalmers and Pekkola 1919, 
Enteromonas bengalensis Chatterjee 1919. 

With the exception of Enteromonas hominis and 
Tricercomonas intestinalis the above have been found 
and described once only, and it is felt that, in view 
of the extreme difficulty of studying accurately such 
small flagellates, and the fact that the original 
descriptions and figures of the various authors are 
not so convincing as they might be, it is impossible 
to accept these as true genera and species until 
further observations of a confirmatory nature have 
been made. The genus Enteromonas, on the other 
hand, was created by da Fonseca in 1915 for an in- 
testinal flagellate found in the fæces of a woman in 
Brazil, and since then has been described on several 
occasions. Chalmers and Pekkola have recorded 
four cases: (1) in the feces of a woman in Khartoum 
(1917), (2) in the case of a British officer at Omdur- 
man (1918), (3) in a Sudanese soldier at Omdurman 
(1918), and (4) in a male Sudanese convict in the 
central prison of Khartoum North (1918). ^ Noller 
(1921) reports one case. Da Fonseca and Chalmers 
and Pekkola are in agreement that the flagellate is 
small in size, oval, rounded or irregular in shape with 
alveolated cytoplasm. The oval forms are about 
5:5 microns long by 4 microns broad, while the 
rounded forms are 4 microns to 45 microns in 
diameter. There are three anterior flagella, two of 
equal length and one longer, and all are directed 
forwards. Chalmers and Pekkola describe two ble- 
pharoplasts—one, from which the two equal flagella 
take origin, slightly anterior to the other, which 
serves as the point of origin of the single long 
flagellum. 

More recently Lynch (1922) described an Entero- 
monas from a guinea-pig (Enteromonas cavir 
Lynch 1922) with three anterior flagella, two shorter 
ones directed anteriorly, and a third longer flagellum 
directed posteriorly but not attached to the body, 
which he was able to compare with a Tricercomonas 
from a human patient. The Tricercomonas was 
somewhat similar in general appearance to the 
Enteromonas in the guinea-pig, but had four nntericr 
flagella, three of which were directed forwards, while 
the fourth, rather longer than the others, was 
recurrent, and was attached to the surface of the 
body for about three-quarters of its length. Lynch 
succeeded in cultivating both these organisms. 

This work of Lynch is of importance because 
Dobell and O’Connor (1921), from an examination 
of the literature and the drawings given by the 
various authors, arrived at the conclusion that 
Tricercomonas intestinalis Wenyon and O’Connor 
1917 was identical with Enteromonas hominis da 
Fonseca 1915, and, while accepting the description 
of Wenyon and O'Connor as the correct one, 
placed their name Tricercomonas intestinalis as a 
synonym. Dobell and O'Connor have gone still 
further and have grouped under the name Entero- 
monas hominis the entire list of flagellates given at 
the beginning of this section. This well-meaning 
attempt on the part of these authors to simplify 
the position with regard to this group of flagellates 
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has really resulted in a greater degree of confusion, 
and is quite unjustifiable. Until the original pre- 
parations on which these genera and species were 
created are re-examined and redescribed, or until 
confirmation is arrived at by other means, these 
genera and species with their descriptions must 
stand. It is particularly desirable that the original 
films, if these are still available, should be studied 
again, as it is quite probable, given that the original 
descriptions have been inadequate or inaccurate, 
that the various flagellates might be small races of 
well-known parasites such as Trichomonas or Chilo- 
maslir or even coprozoic organisms, 

This discussion can be concluded by accepting 
Tricercomonas intestinalis Wenyon and O'Connor 
1917 as a definitely described intestinal parasite of 
man, which has been reported, including the pre- 
sent case, on  seventy-six occasions, The cysts 
have been seen in five cases associated with the 
vegetative forms.  Enteromonas hominis da Fon- 
seca 1915, Octomitus hominis Chalmers and Pek- 
kola 1916, Trichomastiz hominis Chatterjee 1917, 
Monocercomonas Chatterjee 1917, Diplocercomonas 
soudanensis Chalmers and Pekkola 1919, Entero- 
monas bengalensis Chatterjee 1919, are regarded as 
doubtful genera and species. 


TABLE OF HUMAN CASES OF INFECTION WITH T'ricercomonas 
intestinalis WENYON AND O’Connor 1917. 


Free 
Observer Year flagellates Cysts 

About 
Wenyon and O'Connor 1917 .. 12 1 
O'Connor 1919 ... 16 0 
Kofoid, Kornhauser and Plate 1919 `. 2 ? 
Kofoid and oar 1920  .. 6 ? 
Jepps 1991 1 1 
Lynch 1922  .. 1 1 
Jepps 1993  ... 36 0 
Boeck... 1924  .. 1 1 
Thomson and Robertson 1925 1 1 
76 5 


Neither in the paper by Kofoid, 
Plate (1919), nor in the one by Kofoid and Swezy 
(1920), was it stated whether the diagnosis was 
made on the presence of cysts or free forms. 


Kornhauser and 


DESCRIPTION OF THE FREE Forms. 


The morphological characters of this flagellate 
have been described by Wenyon and O'Connor, and 
their observations have been confirmed and ampli- 
fied by Lynch (1922), Jepps (1923), and Boeck 
(1924). The habitat is probably the lower intestine 
(vide Lynch 1922). 

The shape of the body varies according to the 
angle from which it is viewed. The contour is 
roughly pear-shaped, the anterior end being rounded 
and the posterior extremity drawn out to a point, 
but while one side is convex the other tends to be 
flattened and possibly has a longitudinal groove. 
The free forms are extraordinarily active, and, in 
addition, the body is remarkably mobile, both 
Jepps and Boeck having described it as extremely 
amceboid or plastic, The measurements in the 
long axis have been given as between 4 microns and 
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10 microns, and probably the largest number are 
about 7 microns or 8 microns long. The breadth 
varies from 3 microns to 6 microns, 

The nucleus is single, vesicular, spherical or 
ovoid, and measures from about 1:5 microns to 
2 microns in diameter. Jepps, Lynch and Boeck 
all show in their drawings a centrally placed karyo- 
some, small in size and generally in a single mass, 
although sometimes it may be divided into two or 
three granules. Variations in the size of the karyo- 
some have been depicted, but this is possibly due to 
imperfect differentiation. 

Two blepharoplasts have been noted near the 
nucleus. In one of these, which is situated slightly 
anterior to the other, three flagella of equal length 
arise and are directed forwards. The fourth flag- 
ellum takes origin from the more posterior of the 
blepharoplasts, eurves backwards and runs along 
the flattened lateral margin towards the posterior 
extremity, when it becomes free for a very short 
distance. According to Lynch this posteriorly- 
directed flagellum appears to be attached to the 
body for about three-quarters of the body length, 
whereas the figures of Wenyon and O'Connor, Jeppe, 
and Boeck seem to indicate that it may be adherent 
throughout the entire length of the body. 

In the present case only a few examples of the 
free forms were found in stained preparations, and, 
although these were insufficient for further morpho- 
logieal observations, they were easily identified as 
the free forms of Tricercomonas, and thus could be 
associated with the numerous cysts present. 


THE Cysts, 

In all the specimens examined from this case the 
cysts were very numerous, and were carefully 
studied in normal saline, in iodine solution, and in 
fixed and stained preparations, | 

They were most commonly oval in outline with : 
distinct cyst wall, but many distorted forms were 
seen. They varied in length between 6 microns 
and 8 microns, and in breadth between 4 microns 
and 6 microns. The average size was 7 microns 
by 5 microns. These measurements are in accord- 
ance with those of previous observers. 

The cytoplasm is finely granular, and may be 
vacuolated (figs. 2, 4, 7, 8, 10, 11, 13, 14 and 16) 
In some of the cysts (figs. 1 and 9) the cytoplasn 
has an appearance suggestive of its being divide 
into two portions, as if the body substance divide 
along with.the nuclei. 

Included in the cysts were certain bodies more o 
less rounded in outline and highly refractile whe 
examined in the fresh unstained condition, sugges 
tive of chromatoid material (figs. 2, 4, 5, 7, 8, 9, 10 
11, 12, 13, 14 and 16). In iodine solution, howewvoen: 
they became brown in colour. Fixed and staine 
in Ehrlich's acid or Heidenhain's iron hiematox y liy 
they became almost black, but were comparative] 
easy to decolorize during the process of differenti: 
tion, more so than the chromatoid bodies of amcebi 
cysts. When the specimens stained in Ehrlich 
acid hematoxylin were differentiated and counte 
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stained in eosin, it was found that these round 
bodies had taken up the pink of the eosin more 
intensely than any other part of the cell. The 
nature of these inclusions seems to suggest volu- 
tin. They were not constantly present, but the 
majority had a varying number in their cytoplasm, 
sometimes so numerous as to completely obscure 
the other contents. Boeck (1924) drew attention to 
these granules in the cyst, and depicted them in his 
drawings. 

The nuclei, which were situated at the ends of the 
evsts, numbered one, two or four. The binucleate 
forms predominated; indeed the uninucleate and 
quadrinueleate forms were somewhat difficult to 
find. The nuclei were spherical, vesicular, and had 
a well-marked nuclear membrane. The karyosome 
was usually small, rounded, and consisted of a 
single mass from which fine threads could be made 
out radiating to the-nuelear membrane (figs. 3, 6, 8, 
12, 14 and 15). In a fair proportion of the cysts, 
especially the binucleate forms, the karyosomes 
were frequently dumbbell-shaped (figs. 1, 7, 8, 11 
and 16). This was noted by Wenyon and O'Connor. 
Xo nuclear chromatin could be made out apart from 
the karyosome, but the nuclei were so very small 
that it is impossible to be certain on this point. 
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DESCRIPTION OF PLATE. 


Cysts of Tricercomonasrintestinalis Wenyon and O'Connor 
1917, stained with  Heidenhain's iron hematoxylin or 
Ehrlich's acid hematoxylin and drawn at a magnification of 
2,000 diameters (approx.). 

1. Binucleate cyst. Shows a well-marked dividing line in 
the cytoplasm, as if the contents of the cyst were differentiated 
into two parts. One of the nuclei shows the dumbbell-shaped 
karyosome. 

2, 5, 7, and 8. 
granular inclusions. 
dumbbell.shaped. 

3, 6, and 15. Cysts which have each two nuclei in which fine 
threads, probably of linin, can be made out between the 
karyosome and the nuclear membrane. 

4. Small cyst, uninucleate. Probably an oval cyst seen end 
on. 
9, 10. and 13. Four nucleated cysts each of which show the 
characteristic inclu-ions. In 9 the contents appeared to be 
separated into two portions. 

11, 19, and 14. Uninucleated cysts. 11 shows the dumb- 
bell-shaped karyosome. 12 shows the threads radiating from 
the karyosome. 14 shows the karyosome very eccentrically 
placed ; this is rather unusual. : / 

16. Binucleated cyst with inclusions. Both nuclei bave 
karyosomes elongated and constricted in the middle. 


Binucleate cysts showing the peculiar 
In:8 one of the nuclear karyosomes is 


THE TREATMENT OF BLACKWATER FEVER. 


By Cmartes Lewis Trout, M.D. 


GENERAL REMARKS. 


THE African Inland Mission is conducting mission- 
ary work in Kenya Colony, Tanganyika Territory, 
Congo-Belge and the French Sudan. My work as a 
medical missionary was in the Belgian Congo under 
this mission. Within six months of my arrival, I 
came down with blackwater fever. Thus, the study 


of this condition was impressed upon me. 


From the first, I began to search for a more 
reliable treatment than the one we were using in our 
mission. The treatment given in this article is the 
result. 

During my five and a half years of practice in the 
Congo, four missionaries died from blackwater fever. 
All these received the  Hearsey solution (one- 
thirtieth grain bichloride of mercury and ten grains 
of bicarbonate of soda) plus hypodermoclysis and 
good nursing. Three of these died during the second 
attack; one during the first attack. The latter had 
been in the Congo five years and took five grains of 
quinine daily. The others used quinine about once 
or twice a week. Our study of the disease covers 
the history of thirty-four cases with twelve suffering 
a second attack. Seventy-five per cent. of these 
patients took quinine daily. All cases had what 
might be called an exciting cause. One woman came 
down with hsmoglobinuria after a violent mis- 





carriage. The majority gave a history of over- 
exertion under a hot tropical sun followed by sudden 
chilling. Most of our cases followed a visit to our 
main station in the Congo. 

This station, Aba, is situated in the northern and 
eastern part of the Belgian Congo near the English 
Sudan. The altitude of this station is a little over 
3,000 ft. A rocky hill rises some 200 ft. above the 
surrounding plain. The mission is located upon this 
hill. Much time and money have been expended in an 
effort to make the hill mosquito proof. Every 
prophylactic measure is being used by the mission- 
aries to prevent malaria fever. Nevertheless, Aba 
continues to be an endemic centre for blackwater 
fever. 

Because of these facts, we thought there might be 
a specific cause for this malady. All our cases have 
shown a history of malaria fever usually subtertian 
in type. All have had a low percentage of hæmo- 
globin, but we have been unable to discover any 
specific cause. 


PROPHYLACTIC MEASURES. 


Personal Hygiene: Clothing.—Dress for the weather 
and for the time of day. Use silk woollen under- 
wear. Keep the abdomen warm. Put on heavier 
garments for evening. 

Bathing.—Never take cold baths in the tropics. 
Use warm or hot water. Bathe in the early after- 
noon and have the room warm. 

Sun.—Avoid exposure to the sun during the heat 
of the day, 11 a.m. to 2 p.m. Wear a good helmet 
when in the open from sunrise to sunset. 

Refrigeration.—Be careful of exposure to weather 
changes. Change clothing whenever dampened by 
perspiration from exercise. Guard against getting 
chilled. 

Fatigue.—Avoid over-exertion while walking, over- 
work and anxiety of all kinds. 

Diet.—Do not eat too much meat. The tendency 
in the tropics is to have meat at all meals. With 
proper planning vegetables can be had throughout the 
year in nearly all parts of Central Africa. Have 
salads of lettuce, cabbage, fruits, once or twice daily. 
Beets, carrots, squash and potatoes can be grown. 
Greens can be obtained from the natives. Use fresh 
fruits in season and have dried fruits on hand. 

Malaria.—All evidence now seems to point to 
malaria as the main cause of hemoglobinuria. The 
blackwater fever patient is one whose blood integrity 
has been lowered by repeated attacks of malaria 
invariably of the malignant tertian type. The chief 
contributing factors are  over-exertion on safari, 
exposure to wet and cold, and lowering of vitality by 
some sudden acute illness. 

Every means must, therefore, be used to prevent 
infection with the plasmodia of malaria. Dwellings 
should be mosquito tight, traps placed to catch the 
egg-layers, swamps drained, foliage near living 
quarters destroyed, and every known means used to 
exterminate and prevent the breeding of anopheles. 

Cases suffering from malaria ought to be isolated 
in such a manner as to prevent mosquitoes from 
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feeding upon them. Crude oil with some castor oil 
should be poured over pools that cannot be drained. 
The individual himself should be careful to have good 
mosquito boots and to use them, and to have a 
mosquito proof net in constant service. If one is 
reasonably sure they have not been bitten it may be 
all right to take quinine twice a week, but in badly 
infested areas it is better to take quinine daily. The 
best time to take quinine is at bedtime, and we 
advise five grains as the proper dose. Those who 
have had the blackwater fever should use quinine 
tannate. Every system of prophylactic quinine 
treatment has been used, and we have had mission- 
aries develop the subtertian type of malaria even 
while taking the quinine. 


MOST IMPORTANT OF ALL IS THE THOROUGH AND 
SYSTEMATIC TREATMENT OF EVERY ATTACK 
OF MALARIA FEVER. 


We recommend the following treatment of malaria : 
. (1) Give the patient one grain of calomel with ten 
grains of bicarbonate of soda. 

(2) Inject intramuscularly five grains of quinine 
dihydrochloride. Observe strict asepsis. 

(3) Give by mouth gelsemium tincture (P. D. and 
Co.) ten drops in one ounce of water one teaspoonful 
of this solution every fifteen minutes until the patient 
perspires or the physiological symptoms appear. 

(4) Two hours after the hypodermic injection of 
quinine, start quinine by mouth. Use this pre- 
scription: Take 


Quinine sulphate  ... sss DT dis 1 oz. 
Phosphate of iron ... E em ese 1 dr. 
Sugar of milk ot Si 1 oz. 


Triturate thoroughly and fill capsules with two 
grains of the mixture. 


Every two hours for sixty consecutive hours give 
two capsules of the quinine and iron phosphate 
mixture. At close of this treatment and two hours 
after the last capsule give five grains of dihydro- 
chloride of quinine intramuscularly. 

(5) Take no quinine for five days. During this 
interval take Fowler’s solution, two drops in water, 
morning, noon and night. On the sixth day, start 
the quinine and iron phosphate treatment again. 
This time do not take the intramuscular injections. 
Start treatment with the calomel and every two 
hours for sixty consecutive hours take two capsules 
of the quinine mixture. 

Note.—Six hours after the calomel take a large 
dose of Epsom salts. Keep the bowels open during 
the treatment. It is well also during treatment to 
take every night one half-teaspoonful of bicarbonate 
of soda in water. The success of the treatment will 
depend upon the faithfulness of the patient in taking 
the quinine every two hours for sixty consecutive hours. 
This method has seldom failed. It should be repeated 
at least twice. After all cases of malaria the blood 
should be examined carefully and means taken to 
restore the number of corpuscles and the hemoglobin 
to normal. Where possible the patient should be 
removed to a high altitude if the hæmoglobin per- 
centage has fallen very low. 
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THE PROPER TREATMENT OF EVERY ATTACK OF 
MALARIA IS UNDOUBTEDLY THE BEST PRO- 
PHYLACTIC AGAINST BLACKWATER FEVER. 


Patients having malarial fever should have the best 
possible protection during the period of chilliness. 
Use hot water bottles, hot drinks, blankets and hot 
enemata if necessary. 

It is well to remember that the transition from the 
tropies to the temperate zone is trying on the person 
who has had blackwater fever and that one needs to 
be eautious about exposure to wet and cold for at 
least one year after their arrival in their own country. 

Drug prophylaxis.—We advise a tonic tablet with 
the phosphates of iron, strychnia and hydrastin of 
each 13s grain. This tablet is given after acute illness 
or whenever the blood is poor. The tablet is preferred 
in the tropics to liquid tonic as it is more compact 
and keeps well. Where high altitudes (over 6,000 ft.) 
are accessible it is best to have the patient, as soon 
as convalescence permits, removed to the higher eleva- 
tion. Several of our cases have been sent to stations 
over 7,000 ft. and have remained on in the tropics for 
five years and never had any further trouble from 
blackwater fever. Of course they stayed in the high- 
lands all of this time and were kept free of malarial 
fever. 


TREATMENT IN DETAIL. 


General Measures: Rest.—Absolute rest in bed. 
Keep patient quiet. Do not permit him to sit up as 
there is danger of heart failure. Use bed-pan. 

Sick-room.—Keep it clean and well ventilated. 
Maintain an equable temperature. 

Diet—During the first twenty-four hours give fruit 
juice sweetened to taste. Orange juice is best. Tea 
may be given. One method of treatment is to use 
forty green coffee beans boiled vigorously for twenty 
to thirty minutes in a pint of water. This is drunk 
freely and frequently. We inject caffein instead. 
Give lots of fluids. After vomiting is controlled give 
liquid nourishment every two hours. Later every 
three hours. As patient improves, begin return to 
regular diet. Start first with barley water, then 
dilute milk (lime-water one part, milk two parts) 
sweetened to taste. Give orange juice or carbonated 
water to quench thirst. As stomach grows stronger 
give beef juice, chicken broth, gruels and solids. 


During convalescence the diet is also important and- 


should receive study. We give vegetables and salads 
with a high iron content. 

Baths.—To reduce temperature it is sometimes 
necessary to use wet-pack or blanket bath. These 
also help to improve the general system by their 
stimulating effect. Cold enemata may be used to 
lower fever. 

Bowels and Kidneys.—Bowels should be kept open 
with enemata. For kidneys give plenty of fluids by 
mouth: barley water, weak infusion of cascarilla or 
orange juice, lime juice or egg-water. Hypodermo- 
elysis: Salt solution subcutaneously or intravenously. 
Glucose (one dram to one pint of salt solution) may 





be given with advantage intravenously. Hot applica- 
tions to the loins every fifteen minutes’ when suppres- 
sion of urine is present. 

Stomach.—Vomiting is one of the most troublesome 
symptoms. Mustard plaster over the pit of stomach. 
Adrenalin 1: 1,000 solution two drops in a teaspoonful 
of water every fifteen minutes for a few doses or 
tincture of iodine in the same manner or in smaller 
dose. If unable to control vomiting resort to rectal 
feeding. 

Routine Drug Treatment.—M y experience has taught 
me that the care given in the first twelve hours will 
largely foretell the ultimate outcome. For sake of 
description we outline the treatment under the main 
symptomatic stages.  . : 

During Rigor.—Put patient to bed. Keep him 
quiet. Use blanket and hot water bottles. A hot 
salt solution enema should be given. At once inject 
contents of ampoule of any good anti-venom. 

(Note.— We have used horse serum, anti-venom 
and bubonic plague serum, in fact any serum available, 
but our experience would indicate that if there is any 
specific remedy it is a serum prepared by immunizing 
the horse against the virus of the rattlesnake. A drug- 
house in New York puts out ampoules of rattle-snake 
virus in solutions of 10 gr. This diluted virus alone 
is superior to all ordinary serums but inferior to anti- 
venom. Cases receiving horse-serum plus the rattle- 
snake virus (crotalin) showed better response than 
those receiving the anti-venom. Thus, it would seem 
that & serum prepared by immunizing the horse 
against the virus of the rattle-snake would be the 
ideal preparation.) 

Spirits of camphor with small amount of whisky 
in hot water may be given to help patient over the 
cold period. 

During the Hemolytic Stage.—lt is a debatable 
question as to how long the hemolysis lasts, but 
from the standpoint of treatment it is practical to 
consider this stage as existing from the start of the 
chill to the time when the urine clears and ceases to 
show hemoglobin. If the horse-serum or anti-venom 
has not been administered during the chill give it 
now. In fact the first thing to do when called to see 
a victim of blackwater fever is to inject the serum. 
If possible give anti-venom, or if this cannot be 
obtained give any serum available. If the course of 
the disease has run itself out and the urine is clear I 
would not give the serum but examine the blood and 
institute treatment to replenish it. Now is the time 
for hypodermoclysis and intravenous injection of 
salt solution. We use Parke, Davis & Co.’s salt tubes. 
These are convenient for the ready preparation of 
salt solution. I usually inject 50 to 100 c.c. of salt 
solution intravenously and then give more slowly a 
pint to a quart subcutaneously. After the serum and 
salt solution have been given wait about an hour and 
give one ampoule of caffeine sodio-benzoatis 0°25 
grm. subcutaneously. 

If fever is high use drugs and general measures to 
reduce temperature. 

As soon as these measures have been taken we 
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begin giving cantharides tincture five drops in a half- 
glassiul of water to which a teaspoonful of baking 
soda has been added. Of this mixture we give two 
teaspoonfuls every half hour with plenty of water; 
that is, after the cantharides the patient is urged to 
drink as much water as he can. Under this treat- 
ment the urine often clears within an hour. 

During Period of Icterus.—When urine clears and 
the jaundice develops give small doses of calomel and 
podophyllum. We follow the calomel with soap suds 
enemata. 

Convalescence.—Use iron tonics and careful diet. 
Remove patient to the highlands as soon as per- 
missible. 

Special Symptoms.—For the heart the best drug is 
strophanthus tincture or small doses of the alkaloid. 
For the restlessness good nursing, frequent bathing 
or alcohol rubs if patient is hot. Intravenous injec- 
tions of salt solution will help, also use of endocrine 
preparations, especially thyroid with parathyroid and 
pituitrin. Where the blood is badly thinned out and 
patient's condition is low use blood transfusion or 
intramuscular injections of washed corpuscles. These 
methods must be understood and proper precautions 
taken. As a tonic nothing has given us so much 
satisfaction as the combination of iron phosphate 
previously mentioned. 

Travellers in the tropics should have the following 
drugs ready for emergencies : ampoules of horse serum, 
several ampoules of anti-venom (if a serum prepared 
against the rattle-snake virus or anti-venom can be 
obtained this is the preparation to have—it might be 
well to have ampoules of the crotalin on hand as this 
can be used if the patient is sensitive to horse- serum) ; 
cantharides tincture, strophanthus tincture, tubes for 
preparation of salt solution, hypodermoclysis outfit, 
good syringe with needles, tablets of the iron, 
strychnia and hydrastin phosphates. 

Several cases in a moribund state receiving this 
treatment made remarkable recovery. Since giving 
the serum treatment no case has been lost. One 
case died but did not receive this treatment. I first 
started using serums in 1920, in well-selected cases. 
The results were always good. 

Summary of Treatment.—(1) General measures: 
good nursing, proper attention to kidneys, bowels, 
heart, &c.; use of-salt solution; hypodermoclysis. 

(2) Administer anti-venom or horse serum: one 
ampoule, repeat in case of relapse. In asthmatics 
use crotalin ys gr. if there is sensitivity to horse 
serum. 

(3) Give by mouth plenty of fluids and inject sub- 
cutaneously 025 grm. caffeine sodio-benzoatis. 

(4) Administer orally cantharides tincture : prepare 
as follows five drops in two ounces of water to which 
add one dram of sodium bicarbonate. Stir this mix- 
ture well and give two teaspoonfuls every half-hour 
until urine is normal. 

(5) During icterus give calomel in small divided 
doses. 

(6) During convalescence give iron tonics. 








PRESENCE OF SPIROCHZTES IN THE 
SPUTUM OF TUBERCULOUS PATIENTS. 


By Professor F. BEzANGON and Dr. E. ETCHEGOIN. 


THE presence of spirochetes in the hemoptoic 
sputum of tuberculous patients has, up to the present 
day, never been recorded by any bacteriologist. 

In the course of his researches on spirochetes in 
general, one of us observed in the hemoptoic sputum 
of a tuberculous patient, some spirochetes in the 
very moment of the hemoptysis, although these did 
not exist on the previous days. 

This observation was the starting point of our 
present researches, pursued during our service at 
the Hopital Boucicaut as well as at the Institut 
Pasteur. 

The results of this first part of the work have 
been consigned in a note to the Société de Biologie, 
published on December 8, 1923. 

To-day, the great number of sputa examined (239 
examinations) allows us to state the following :— 

(1) In sputum of tuberculous individuals, one can 
never find the type of spirochsete which is observed 
in the sputum of the same patients during an attack 
of hemoptysis. 

(2) This type of spirochæte has nothing in common 
with other spirochetes of the respiratory tracts. 

The 239 samples of sputa with which the researches 
have been carried out are divided as follows :— 


Sputa non-hemoptoic containing bacilli of Koch 140 
Sputa non-hemoptoic not containing any bacilli 


of Koch ... 69 
Hemorrhagic sputa without bacilli of Koch from 
bronchial dilatation ... 2 
Hemorrhagic sputa containing bacilli of Koch 
from a slight accident of pneumothorax... 1 
Hemoptoic sputa from individuals without any 
doubt tuberculous e A AT ; 27 


The results obtained are the following :— 

In non-hemoptoic sputa, with or without bacilli of 
Koch, we have never found the spirochete in 
question, nor any other kind of spirochetes. We 
have not found it in the hemorrhagic sputum of 
bronchial dilatation. 

In the case where the hemoptysis came on as a 
slight mechanieal accident after an injection of azote, 
during a therapeutical pneumothorax, the spirochæte 
was also absent. 

Out of 27 heamoptoic sputa of tuberculous origin, 
we have found spirochetes in 26 cases. 

It must be noted that in the only case where the 
spirochete was not found, there were no bacilli of 
Koch, neither at the direct examination, nor after 
homogenization, although, clinically speaking, the 
patient was tuberculous. 

Let us quote the case of two patients whose sputa 
had been examined forty-eight hours previous to a 
hemoptysis: these presented at the moment of 
examination five to six bacilli of Koch per field and 
spirochetes were completely absent; during the 
attack of hsmoptysis bacilli of Koch were not 
numerous, on an average one per field, but, on the 
other hand, one could find spirochetes in the pro- 
portion of six to seven per field. 
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DIFFERENTIATION OF THE SPIROCHATA FOUND 
- IN TUBERCULOUS HJEMOPTYSIS. 


It the differentiation with the other spirochetes of 
the respiratory tract is not easy, in certain cases, in 
stained preparation or impregnated ones with silver, 
itis very easily made by using the ultramicroscope. 

Sputa could be examined with the ultramicroscope, 
thanks to the following technique. 

A small quantity of sputum is put in a tube con- 
taining about 1°5 c.c. of physiological salt solution ; 
after shaking it well it is placed in the incubator at 
29°, where it has to stay for thirty minutes. The biggest 
particles of the sputum form a sediment at the bottom 
of the tube, whereas the spirochxtes float on the 
surface of the liquid. 

After it has been taken out of the incubator, 
cithout centrifuging, a small drop is taken from the 
surface with the aid of a Pasteur pipette (very fine) 
and is examined with the ultramicroscope, using the 
csual technique. 





Stained smears clearly show the morphological 
characters of the spirochete. Loeffler’s method of 
staining the flagella has given us the best results, 
bat, in the technique of fixation alcohol ether must 
be used instead of osmic acid. 

The microbe which we have found is a spirocheta 
about seven to fifteen microns in length. The length 
of the spiral is three microns. 

The Spirocheta dentium is clearly shorter, narrower, 
and the spirals are much more close together. 

The S. bronchialis of Castellani is narrower and 
has its extremities nearly square; its movements 
are mueh more lively; it traverses the field of 
the microscope within eight to ten seconds, whereas 
the spirochzete of tuberculous hemoptysis is much 
slower; it takes it about thirty seconds to make the 
same distance. Finally, the spirochzete of the tuber- 


like the S. bronchialis, has an almost 
march. 


culous hemoptysis, instead of having jerking motions 
rectilinial 





The S. buccalis has its body limited by two 
brilliant arrows ; the central core only is transparent, 
whereas the spirochete of the tuberculous hemoptysis 
is. uniformly brilliant. Morphologically it has no 
relation whatever with the spirochzte of the symbiosis 
fuso-spirillosis of Vincent. 





We have tried to cultivate the spirochete in culture 
media recommended for the spirochaete of the mouth 
and also for other spirochetes such as the S. ictero- 
hemorrhayia: we could not obtain any results. 
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Although the classification of spirochaetes be difficult, 
we think that this spirochaete must be considered as 
an intermediate type between the “ buccalis" and the 
" bronchialis "" of Castellani. 

If the facts so far observed are confirmed and it is 
proved that the spirochete which we have observed, 
can be seen only in tuberculous hemoptysis, its 
finding, in the absence of the bacillus of Koch, might 
become of the greatest interest for the diagnosis. 

On the other hand, we cannot yet say what part 
this spirochete plays in the causation of the hemo- 
ptysis itself. Is the spirochete which we have 
described simply a witness of the hsemoptysis, or 
is it the cause of certain tuberculous hemoptysis ? 
We shall not be able to answer this question until 
we have succeeded in cultivating the spirochete; a 
result which we have not yet reached in spite of all 
our efforts. 

We are also investigating the relation that might 
exist between the presence of the spirochete and the 
change of pH of the sputa. 





BENEFICIAL ACTION OF RAW PANCREAS IN 
CERTAIN CASES OF SPRUE. INSULIN 
IN CASES OF SPRUE COMPLICATED 
WITH DIABETES. 


By ALDO CASTELLANI, C.M.G., M.D., F.R.C.P. 


Director of Tropical Medicine and Dermatology, 
Ross Institute, London. 


FOR many years various pancreatic preparations 
and extracts have been used in sprue, but I have 
seldom, if ever, seen any satisfactory results from 
their administration. Some years ago I tried giving 
raw pancreas in certain cases of sprue, but the climate 
of the country in which the experiments were carried 
out rendered it practically impossible to keep the 
gland fresh; I then suggested that pancreas should 
be added to liver in the preparation of the so-called 
liver soup so often prescribed by practitioners in the 
East. During the last two years I have carried out 
some further researches on the administration of raw 
pancreas in sprue in this country, and the results 
have been, on the whole, satisfactory. 

The routine treatment I now use in most cases of 
sprue may be suramarized as follows :— 

(1) The patient is kept at complete rest in bed. 

(2) Strict milk diet, diluting the milk at first with 
Vichy water or plain water. 

(3) In most cases, bicarbonate of soda in rather 
large doses, gr. xxx, or 5i, t.d. or liquor potasss well 
diluted. 

(4) Raw Pancreas.—Sweetbreads from lambs or 
sheep, or calves are used. They must be absolutely 
fresh. The gland is minced in a clean bowl or 
similar receptacle, or may be passed through a mincing 
machine; the stringy parts are removed. At first à 
teaspoonful, and later a tablespoonful of the chopped 
mass including the juice is given once or twice a day ; 
most patients like to swallow it down with a little 
milk. Provided the gland is absolutely fresh the 


taste is not nauseating and patients soon get use 
to it. 

When raw pancreas is unobtainable I have tried th 
pancreas tablets and capsules (whole substance) o 
Armour and other well-known firms; their actio! 
cannot be compared with that of fresh raw pancreas 
but they seem to be useful. Two or more tablets ar 
given three times daily. 


INSULIN IN CASES OF SPRUE COMPLICATED WITI 
DIABETES. 


During the last two years I have had the interest 
ing experience of having three cases of typical sprue 
presenting at the same time the classical syndrome o 
pancreatic diabetes. These patients had at time: 
pale, frothy diarrhoea, at other times they were pass 
ing bulky solid or semi-solid whitish stools; in all o 
them the typical sore mouth of sprue was present 
In addition to the sprue symptoms, they were passin; 
a very large amount of sugar in the urine; there was 
polyuria, and severe thirst. The administration o! 
insulin in all three cases made the sugar disappea: 
from the urine while the treatment was kept up. As 
regards the symptoms of sprue (sore mouth and white 
diarrhoea) they were slightly benefited in one case 
(Case I); in the other two cases no amelioration was 
observed. 

A prolonged parathyroid and calcium lactate treat- 
ment induced an apparent cure of the sprue symptoms 
in Case I; practically no improvement in Cases II 
and III and was discontinued. In Cases II and III 
the administration of raw pancreas was then resorted 
to; it induced a slow but progressive improvement, 
amounting to a clinical cure. I may add that the 
administration of raw pancreas without insulin never 
controlled the glycosuria. 


INSULIN IN SPRUE NOT COMPLICATED WITH 
DIABETES. 

A year ago I tried small doses of insulin in a case 
of typical sprue without complications. The analysis 
of the blood did not show any hyperglycemia, and, 
therefore, only minute doses (1 or 2 units) were given by 
subcutaneous injection, and the patient was carefully 
watched. No untoward symptoms of any kind were 
noted, but no amelioration took place in the condition 
of the patient. An observation I made may be put 
on record: the insulin increased greatly the amount 
of urine the patient was passing. I must add that 
later on the patient got quite well, but the cure could 
not be ascribed to the insulin, as the amelioration 
began three weeks after the treatment had been dis- 
continued, and the patient was kept on milk all the 
time. He had neither parathyroid nor pancreas. 


RÉSUMÉ AND CONCLUSIONS. 


In some cases of typical sprue with copious white 
motions, sore mouth, &c., the administration of raw 
pancreas seems to be beneficial. It is true that all 
my patients were kept on a strict milk diet, and most 
of them had also an alkaline treatment; but my 
impression is that the administration of the raw 
pancreas accelerated the cure. 

In three cases of sprue, complicated with typical 
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diabetes, the administration of insulin induced a 
disappearance of the glycosuria and polyuria, but 
had no distinct beneficial action—with the possible 
exception of one case—on the sprue symptoms. 
Raw pancreas given by the mouth (Cases II and III) 
appeared to beneficially influence the sprue condition, 
but did not control the glycosuria. In such cases, 
therefore, I advise insulin by subcutaneous injection, 
and the oral administration of raw pancreas. 

In conclusion, I should like to state that I do not 
eonsider the mere administration of raw pancreas to 
be a specific treatment for sprue, but I have found it 
beneficial, and I venture to recommend it as an 
additional therapeutic measure to be combined with 
the usual dietetic treatments; and I see no reason 
why it should not be combined also with Scott’s 
parathyroid-calcium lactate method of treatment. 





FLY-PROOF LATRINES FOR COLOURED 
PERSONS. 


By G. A. Park Ross, M.D., D.Ph. 
Assistant Health Officer for the Union of South Africa. 


Most native races adopt the squatting posture 
with advantage to themselves. 

In view of the conservative characteristics of 
coloured races it is uselegs providing latrines on 
European lines and expecting that such will be used. 

Further, many native races are careless in their 
mode of using a latrine, and once such has become 
fouled it is not used. Also they are rightly particular 
that their person does not touch any part of a latrine 
which may have been touched by another person, 
and if latrines are to be provided which will be of 
any real service these points must be attended to. 


These two patterns to my design are largely used 
in Natal, specially the pit privy one, the deck for 
which costs at a large wood-working firm approxi- 
mately 16s. per aperture, 





I attach a photograph showing construction of a 
pail pattern and the pit privy pattern. In each the* 
receptacle projects some 4J in. above the floor. In 





I find that the essential element in promoting 
cleanliness is to have some portion of the latrine 
coming up between the legs and close under the 
buttocks, and also that when a latrine keeps itself 
clean there is no difficulty in enforcing its use always 
yas it is easy of access and close up to coolie 
nes, &c. 


T— mM ——— — — oe TUE 


the triangle pit privy pattern the aperture is 21 in. 
front to back, 3 in. in front and 18 in. behind, and 
the following instruetions are usually sent out with 
it :— 

(a) Pits to be made in dry soil to a depth of ten 
feet or over, but such is not necessary. The bacterio- 
lytic action which goes on in a deep pit is very 
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effective, and such last for many years without 
requiring to be filled up. 

(b) The pit must be completely covered over to 
prevent access of light. Flies will not penetrate a 
dark pit. 

(c) A few spade-fulls of rich leaf mould thrown 
over the initial deposits of stercus are an advantage 
in setting up a desirable decomposition. 

(d) In a large installation (three places or more) I 
advise a urine trough led to a separate pit. 

(e) Messrs. Kynoch Ltd., Umbogintwini, near 
Durban, make a crystalline preparation, di-chlor- 
benzol, which gives off a heavy gas which is a 
perfect deodorant. A quarter of a pound of this 
hung inside the pit keeps the latter full of gas which 
kills any smell and through which flies cannot 
penetrate. ` 

(f) Should a pit become flooded it must be filled 
with earth above floor level and some oil waste might 
be set to smoulder while it is drying out, a procedure 
which will kill any smell. 

(g) No disinfectants should be used. 

The bucket privy requires no description. I find it 
useless to arrange for self-closing lids. Natives 
simply place a stone under the hinge which is lifted 
off so soon as anyone tries to force down the lid. 

When there are no shallow wells and the soil is 
porous the pit privy is much to be preferred to the 
bucket. 

asinen 

Studies Upon the Etiology of Dengue Fever 
(C. W. Duval and W. H. Harris, Jour. Esper. 
Med., December 1, 1924).—The cultivation of a 
minute organism is described, upon the special 
media devised by Noguchi for growing spirochætal 
organisms, that gives rise to pyrexial and leuco- 
cytie reactions in the guinea-pig, The reaction in 
the animal following the injection of culture filtrate 
is identical with that induced by the inoculation 
of human dengue blood. The micro-organisms ap- 
pear in eulture as globoid bodies measuring from 
(1 to 0:8 in diameter and are arranged singly, in 
pairs, and in short chains. They readily pass 
through the Berkefeld filter (N and V), and the 
filtrate gives rise to a characteristic reaction in the 
inoculated guinea-pig. The filtrate yields in sub- 
plants the same globoid bodies of the original cul- 
ture. Initial cultures have been obtained directly 
from the blood of the human case as well as from 
the blood of guinea-pigs reacting to the human 
material. However, only early generations re- 
tain the degree of virulence necessary to 
cause the experimental reaction, the culture 
of remote generation failing to infect. As 
far as is known, this minute organism has charac- 
ters in common with the globoid bodies of Flexner 
and Noguchi obtained from cases of poliomyelitis. 
Examinations of blood specimens for spirochetal 
organisms in dengue fever patients and experi- 
mentallv inoculated animals were negative, The 
minute organism described is frequently found in 
eultures of blood of human dengue and in animals 
inoculated with dengue material. 
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THE JAMAICA HOOKWORM COMMISSION. 


THE campaigns of the Jamaica Hookworm Com 
mission, a branch of the International Health Board 
are conducted with the purpose of employing th 
control of hookworm disease as a means of educatin, 
the people in disease control and especially i: 
sanitation. Thickly populated rural areas are selecte 
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for the eampaigns ; these are sanitated by the Local 
Boards of Health several months in advance of 
treatment ; the fly-proof type of pit latrine is generally 
installed, and in every case the home owner is required 
to build his own latrine. When a householder con- 
structs his latrine he is much more interested in its 
maintenance, it has been found. 

For the purposes of the treatment campaign an 
area is divided into districts and an officer of the 
Commission is given charge of each. Every home is 
visited, specimens are collected and brought to a 
central office and laboratory for examination, and the 
infected are treated in their homes. Educational 
work is conducted simultaneously with treatment and 
consists of lectures, illustrated with magic-lantern 
slides and moving pictures, microscopical demon- 
strations, and the distribution of public health 
literature. Emphasis is placed upon the methods 
of spread of the bowel filth diseases and the necessity 
for latrine maintenance is stressed. After treatment, 
each area is provided with permanent sanitary 
inspectors by the Local Boards of Health. 

Routine treatment consists of alternate doses, at 
weekly intervals, of oil of chenopodium and thymol, 
with compound jalap powder for the purge. The 
jalap is mixed and capsulated with equal parts of 
thymol, just as milk sugar or soda is used, and a 
maximum dose of 40 gr. of thymol is given ; the jalap 
is placed in the capsule and the oil of chenopodium 
dropped upon it, the maximum dose being 24 minims 
of the oil. 

Compound jalap powder is used as a preliminary 
purge in maximum doses of 40 gr. and, being slow 
acting, can be administered any time after 2 p.m. on 
the day preceding treatment. Treatment is given 
in the morning in two parts, at intervals of two hours. 
By using jalap powder with the chenopodium and 
thymol the nausea which usually follows treatment 
is avoided ; also the dispenser can administer the 
preliminary purges and the treatments much quicker 
and much more conveniently than when Epsom salts 
is employed as a purgative. 

The hookworm campaigns in Jamaica, directed by 
Dr. B. E. Washburn, have resulted in marked decreases 
in the number of patients admitted to hospitals for 
all diseases, and especially in the number of cases of 
typhoid fever and dysentery. Removal of hookworm 
infestation has restored many individuals to health 
and has made it possible for them to perform more 
regular work, earn more money, and become better 
citizens. 

CEA 


Aunotations. 





Stability of  Desiccated Becf Heart Muscle 
Powder for Preparation of Antigens for Conduct 
uf Complement-Fization Tests in Syphilis (R. A. 
Kilduffe, Arch. Dermat. and Syph., December, 
1924).—The results of the investigation suffice to 
show that a highly polytropic powder of beef heart 
muscle can be commercially prepared in large 
quantities, Such a product is eminently suitable 
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for the preparation of highly antigenic extracts 
with low hemolytic and anticomplementary titres 
according to Kolmer’s method of antigen prepara- 
tion. The powder under ordinary conditions of 
storage is quite stabile, satisfactory antigens having 
been prepared from it after eleven months. No 
special precautions in keeping the powder are re- 
quired other than to keep the containers tightly stop- 
pered to prevent the absorption of moisture. If 
the precaution is taken tc shake the container 
frequently and vigorously during extraction, antigens 
of remarkable potency may be prepared; without 
special care, the extracts are highly antigenic and 
quite satisfactory. Beef heart muscle powder may 
be commercially prepared and stored in large 
quantities for at least eleven months without fear 
of undue deterioration. 





Relation of Natural Anti-Sheep Hemolysin of 
Human Serums to Kolmer’s Quantitative Com- 
plement-Fization Test for Syphilis (R. A. Kilduffe, 


Arch. Dermat. and Syph., December, 1924).— 
Human serum may contain natural anti-sheep 
hemolysin in amounts sufficient to exhibit a 


specific effect in high dilutions. Human serum may 
contain anti-sheep hemolysin in sufficient amounts 
to cause a false negative reaction in complement- 
fixation tests for syphilis when the serum is used 
in a dose of 0:025 c.c. The presence of large 
amounts of natural anti-sheep hemolysin is not 
without effect on the reaction in Kolmer’s quanti- 
tative complement-fixation test for syphilis, even 
when the serum contains relatively large amounts 
of syphilitic reagin, and may give rise to false 
negative results in approximately ten per cent. of 
hemolysin-containing serums. The absorption of 
natural anti-sheep hemolysin from the serum. prior 
to the performance of Kolmer’s quantitative com- 
plement-fixation test increases the delicacy of the 
reaction and may be incorporated as a part of the 
technique, with definite advantages. The method of 
Kahn for the absorption of anti-sheep hemolysin 
from human serums is rapid, simple and efficacious, 
and does not appreciably add to the time necessary 
for performing the test even when large numbers 
of serums are examined. While Kolmer’s method 
of complement-fixation as originally described has 
been shown to be superior to the majority of 
methods in common use, the use of hemolysin- 
free serums with this technique definitely improves 
its delicacy. | 





A Study of C. diphtherie and Other Members 
of the Genus Corynebacterium with Special 
Reference to Fermentative Activity (M. M. 
Barratt, Jour. Hygiene, December, 1924).—In this 
paper the fermentation reactions and some ancil- 
lary characters of 102 strains of virulent C. diph- 
therie, 31 non-virulent strains and 150 diphtheroids 
have been studied. With the possible exception of 
dextrin which proved to be an unsuitable sub- 
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stance for biological tests all the strains of viru- 
lent C. diphtherie examined were found to have 
constant biochemical reactions, fermenting glucose, 
maltose of galactose and having no action on cane 
sugar, lactose and mannite. The strains classified 
as non-virulent C. diphtheria had the same bio- 
chemical characters as the virulent strains and 
were indistinguishable from them either on morpho- 
logical or cultural grounds. The diphtheroids ex- 
amined showed great diversity in their power of 
attacking the carbohydrates used, at least eleven 
biochemical groups being recognized. By the use 
of three carbohydrates glucose, galactose and cane- 
sugar ninety per cent. of the diphtheroids in this 
series could be distinguished from C. diphtheria 
by the fermentation reactions. In the remaining 
ten per cent, a clue as to the nature of the organism 
is often obtained from the character of the growth 
on agar. Among the corynebacteria examined other 
than C. diphtherie no constant relationship was 
found between source, biochemieal, morphological 
and other characters. Nevertheless, in dealing with 
members of the genus in pure culture, the morpho- 
logy, character of the growth on agar and fermenta- 
tion reactions taken together give useful informa- 
tion as to whether the organism under consideration 
is C. diphtherix (virulent or non-virulent) or a 
diphtheroid. 


Pathology of Experimental Pneumococcus Pneu- 
monia in Mice (A. Branch and E. G. Stillman, 
Arch. Inter. Med., December 1, 1924).— The ad- 
ministration of alcohol produces no evident histo- 
logical changes in the lungs of mice. Following 
inhalations of pneumococci the organisms are not 
visible histologically in the lungs of mice either in 
the bronchi or alveoli. In partially immunized mice 
which have been exposed to a pneumocoeeus spray 
while aleoholized, true lobar pneumonia not in- 
frequently develops. The primary lesion of such 
lobar pneumonia in mice is an interstitial inflamma- 
tion of the alveolar wall and the infection spreads 
in the interstitial tissue like a cellulitis. A tenta- 
tive explanation of the lobar distribution of pneumo- 
coeeus pneumonia is offered, 





The Penetration of Bacteria Through Capillary 
Spaces (Stuart Mudd and Emily B. H. Mudd, 
Journal of Experimental Medicine, November 1, 
19294).— The dark-field microscope may be used to 
observe directly the characteristics of composite 
films. The liquid phases, one or both of them con- 
taining suspended solid particles as test objects (in 
these experiments bacteria were used), are spread 
between slide and cover-glass and examined with 
any desired lenses. The liquid-liquid interfaces 
appear as bright lines and the solid particles as 
shining motes. An interfacial kinetic mechanism 
has been observed in films of all compositions 
studied. The bacteria are transported along the 
phase boundary lines in a striking and characteristic 


but in a relatively small degree. 





manner, and quite independently:of movements in 
the adjoining organic or aqueous phases. These 
movements in the interface are interpreted as 
essentially due, according to the composition of the 
films, to local inequalities. in interfacial surface 
iension, or to minute currents from mixing of the 
two phases across ang along their boundary line, or 
to both forces acting together. The bacteria (non- 
motile) reached the interface by Brownian move- 
ment or currents or shifts in the position of the 
boundary line. With liquids which differ markedly 
in interfacial tension and miscibility with water. 
these properties may be correlated with the charac- 
teristies of the preparation. 


The Influence of Different Kinds of Oil, Intro- 
duced into the Rectum, on Gastric Secretion (W. 
N. Boldyreff and J. H. Kellogg, Arch. Internal 
Medicine, November, 1924).— The mineral oils 
(liquid paraffin oil) do not diminish the appetite, 
and do not have any harmful effect on gastric diges- 
tion. Of the animal oils, butter has no inhibiting 
action on digestion, because it is not liquid at body 
temperature, and therefore cannot move into the 
small intestine. Cod-liver oil inhibits digestion, 
The vegetable oils 
(olive oil and linseed) inhibit very strongly the 
psychical phase of digestion. The fatty acids are the 
active substance in the oils. Commercial oils have 
a stronger inhibitory action, as they contain free 
fatty acids, but neutral oils also possess this action, 
though in a less degree. Moreover, the action of 
neutral oils is slower. The inhibiting action of oils 
introduced into the rectum consists only in decreas- 
ing the quantity of gastric juice; its acidity and 
pepsin content remain nearly constant. 


Mosquitoes and Coconut Palms. A Mosquito Survey 
of Palm Trees in East Africa and the Problems 
Resulting Therefrom (W. E. Haworth, Trans. Roy. 
Soc. of Tropical Medicine and Hygiene, October, 
1924).—Mosquitoes breed in the crowns of coconut 
palms. Breeding goes on there with considerable 
regularity throughout the year, not merely when 
other potential hatcheries, derived from heavy rain- 
fall, are in existence, but also during times of com- 
parative drought when collections of storm water 
have subsided, and that in steps in the palms and in 
rot-holes in other trees has disappeared by evapora- 
tion. Within the township areas, in which almost 
the whole of the investigation was conducted, harm- 
less jungle mosquitoes are in a decided minority, the 
vast majority of those got from the crowns of the 
palms being biting mosquitoes, and of these, at all 
stations, the proved disease carriers predominated. 
The species most plentiful was not the same at all 
stations: at Tanga it was Culex fatigans : at Dar-es- 
Salaam it was Aédes argenteus. Until investigation 
settles the point there appears no reason for conclud- 
ing that in some places species of Anopheles may not 
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be the most prevalent. Breeding taking place in 
them at all times of the year, the crowns of the palms 
act as reservoirs, from which may be stocked other 
suitable places, whenever such may appear from rain- 
fall or other causes. Imagines are produced in 
sufficient numbers to prejudice the health of the com- 
munity. The observations made and facts recorded 
do not enable the writer to fix a definite figure as the 
average output per palm per day ; but from what has 
been done and set out, it is considered that it can 
searcely be reasonably taken as less than one, and is 
probably very much higher. The minimum figure 
does not appear formidable when regarding a solitary 
palm for a single day, but even it assumes a menacing 
aspect when—— realizing that the life of an imago may 
extend over many months—it is applied for every day 
ofthe year to a township area containing from 4,000 
to 70,000 coconut palms. 

What has been demonstrated for a portion of the 
east coast of Africa is probably also taking place 
throughout tropical lands round the world, wherever 
the eoconut palm flourishes, varying in degree as the 
conditions may be more or less favourable to the palm, 
and in species yielded according to their geographical 
distribution. No antimosquito campaign can be con- 
sidered otherwise than wanting in thoroughness which 
neglects to take account of the crown of the palm, 
since, although it may be found uninhabited, it must 
ever remain a potential nursery for disease-bearing 
pests. The natural enemies of the mosquito in all its 
stages, so far as observed, are inefficient ; the harmful 
species have been found developing from the larval 
stage to the perfect insect in the presence of M. 
brevipalpis and L. tigripes larve; and Aédes larvæ 
"ave been brought from crowns, the resting places of 
numerous bats. 





Four New Cases of Mycetoma in Tunisia (Ch. 
inderson, Arch. de l'Institut Pasteur de Tunis, Tome 
tiv, No. 1, 1925).— These four cases of mycetoma 
‘ring the number observed in Tunis up to sixteen. 
One of the cases here described was due to Scedo- 
‘porium apiospermum, and the other three to a 
Diseomyces. The first is the only case of its kind 
observed in Tunis. 


——— S ——— 
Current Literature. 





BULLETIN DE LA SOCIÉTÉ DE PATHOLOGIE 
EXOTIQUE. 


February 11, 1925. 


The Protozoa in Intestinal Intoxication (M. Castex 
and D. J. Green way).— 614 cases of intestinal toxæmia 
have been studied clinically and parasitologically by 
tbe authors. Protozoa were found in the stools of 
115 of these; in 24 other cases protozoa associated 
with other parasites were seen. Blastocystis hominis 
comes first in order of frequency, followed by Enta- 
weba histolytica, Chilomastiz mesnili, and fourthly 


Giardia intestinalis, Helminthous infections were 
rare. Clinical symptoms differed in each patient. 
Investigations prove that intestinal protozoa are an 
important :tiological factor in chronic intestinal tox- 
æmia. Stovarsol Poulenc and Yatren 105 Behring 
have given the best results as regards treatment, but 
are not equally well tolerated by all the patients. 


Intestinal Protozoa of Man during the Epidemics of 
Petrograd (191991921) (W. L. Yakimoff and Mlle. W. J. 
Wassilewsky).—These researches were carried out 
with stools of patients during the epidemic of cholera 
and dysentery at Petrograd 1919, dysentery 1920, and 
cholera and dysentery 1921. The percentages of 
positive findings of parasites were high, the highest 
being of Entameba coli. Cases of pure infection in 
1919 numbered 27, in 1990, 104; and in 1921, 19. 
Mixed infections during these years were 36, 95 and 
22 respectively. Descriptions of cases are given. 


Apropos the Pig Louse : the Pig as Elective Host of 
Human Lice (P. Delanoe).—Parasitism of the pig by 
human lice was first reported by Bishopp (1915) in 
the United States. Pigs are very favourable to the 
multiplieation of human lice; this is easily seen in 
any pig-sty in Morocco, where the lice are very 
numerous. They are of a jet-black colour and are thus 
easily perceptible. In one abandoned pig-sty seen by 
the author the ground was so thickly covered with lice 
that it seemed to be moving. Of a total of 1,001 
lice taken in a pig-sty only two were dog-lice, all the 
rest belonged to the species Pulex irritans L. 


Introduction of " Blue Tongue” in French West 
Africa (G. Curasson).—Up to the present this disease, 
which was prevalent in South Africa and carried off 
numerous victims every year, was unknown in French 
West Africa. Its appearance has apparently been 
brought about by imported South African sheep. The 
disease is more infectious than contagious; it is 
transmissible by inoculation. 


Leprosy in New Caledonia, II. Course of the 
Disease in the Archipelago (G. Genevray).—Cases of 
leprosy have been recorded in the Archipelago since 
1878, but statistics for the last ten years show there 
has been a great improvement and the numbers 
affected have decreased. Unfortunately, however, 
many cases of leprosy still exist, and everything 
possible is being done to exterminate the disease. 


The Existence of Oriental Sore at Figuig (Eastern 
Morocco) (L. Leblanc).—A new site of oriental sore 
has been observed in Morocco; three typical cases 
are described. The insect incriminated as carrier of 
the disease is a spider. Although several places near 
Figuig have been infected some years, this is 
apparently the first time the disease has been noted 
there. h 

Third Note on Sheep'Piroplasmosis in Algeria. The 
true Piroplasma (s. str.) ovis (nov. sp.) compared with 
Babesiella` ovis (F. Lestoquard).—Investigations by 
the author show that two.hæmatozoa exist in the 
Algerian sheep, belonging to two distinct subgenera : 
Piroplasma and Babesiella. Algerian sheep can be 
infected by five different viruses: Piroplasma(s.s.) ovis, 
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nov sp., Babesiella ovis (Babes, 1892), Gonderia ovis 
(Edm. Sergent, Parrot, Hilbert, 1922), Theileria ovis 
(Littlewood 1914), Anaplasma ovis (Lestoquard, 1924). 
The morphological and biological differences are 
described. 


The Pathogenic Role of Chilomastix mesnili (M. R. 
Castex and D. J. Greenway).—From the literature it 
is seen that authorities on the subject of Chilomastix 
or Tetramitus do not agree with regtrd to the patho- 
genic properties of this parasite. By some itis con- 
sidered the cause of colitis, others have attributed 
little importance to it, and recently cases of chronic 
diarrheea presented the parasite in abundance in the 
feces. The authors have found Chilomastix mesnili 
118 times in 614 cases of chronic intestinal toxemia ; 
sometimes alone, at other times associated with pro- 
tozoa and helminths. They are of the opinion that 
the Chilomastiz in the forty-nine cases of pure 
infection was the pathogenic factor of the disease and 
the essential cause of different toxic syndromes. 


The Pathogenic Róle of Blastocystis hominis (M. R. 
Castex and D. J. Greenway).— Blastomycystis hominis 
is the parasite most frequently found in patients 
suffering from chronic enterogenous toxemia. It 
is sometimes associated with other protozoa and 
helminths. It is the opinion of the authors that 
Blastomycystis hominis plays an important pathogenic 
róle, both from a parasitologie and coprologie point 
‘of view, in many cases of enterogenous toxemia. 
The Blastocystis is easily got rid of by means of 
Stovarsol Poulenc, and Yatren 105 Behring. 


On the Subject of Blastomycosis (W. L. Yakimoff 
and W. J. Wassilewsky).—Investigations have been 
made in Russia with regard to the intestinal protozoa 
of man, 1919-1921, during which time Blastocystis 
hominis has been found 257 times in 1,632 stools 
examined. Of these cases 223 were pure infection, 
and 24 were associated with other parasites. Three 
cases are described in which diarrhoea was due to 
Blastocystis hominis. 


The Isolation of the Pathogenic Agent of Blasto- 
mycosis of the Lacrimal Ducts (G. Jeaume and 
M. Dekester).—The organism isolated was named 
by M. H. Velu (1924) Cryptococcus mirandei. The 
authors have succeeded in making pure cultures on 
Sabouraud's gelose medium. The culture is rapid ; 
a temperature of 30° F. seems to be the most 
favourable for its growth. "The vitality of the fungus 
is very great in cultures ; even when the cultures are 
old and have been abandoned for a year, reinoculation 
has given immediate results. 


—— eoe 


Correspondence. 


To the Editor of the JOURNAL OF ~ TROPICAL 


MEDICINE AND HYGIENE. 


Sir, — I have received from Dr. J. A. Shaw-Mackenzie 
the following notes on a kennel not far from his home 
in the North of Scotland. In this kennel which he 
visited there appears to have been quite a number 
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of cases of reputed cancer in dogs housed therein in 
the usual manner. 

The kennel has been disused for several years on 
account of the “cancer” mortality among the dogs. 
As the kennel still remains unoccupied, it; would 
certainly afford an opportunity for ascertaining tue 
true nature of the disease if another dog could be 
housed for a time under the same conditions in the 
kennel and become similarly affected. The importance 
of investigation into incidents of this kind is obvious 
and the publication probably might bring to light 
similar experiences.— Yours truly, 

W. J. SIMPSON. 
31, York Terrace, 
Regent's Park. 
June 5, 1925. 


REPORTED CANCER IN DOGS SUCCESSIVELY 
HOUSED IN THE SAME KENNEL. 


The kennel is one of two, separated by a dividing 
wall and paling. The kennels are of the usual kind 
for sporting dogs. Each consists of outer court with 
concrete floor and central drain; and inner roofed 
division with sleeping shelf. The outside palings are 
wood on stone wall. 

In only one of these kennels has the “ cancer " 
been noted. The back of this kennel is an old wall 
of a shed which supports the roof of the sleeping 
compartment of the kennel. This is the only 
apparent difference in the kennels, the second healthy 
kennel having its own separate back wall and roof. 

A great many dogs housed in the particular kennel 
have died or been destroyed for "cancer. Half a 
dozen at least were recalled to memory by the owner, 
ineluding two retrievers, two or more spaniels and 
one pomeranian, which latter did not actually live 
in the kennel but was always about the particular 
kennel. 

The cases have been noted over a long period, the 
last one a few years back, since when the kennel has 
not been used, owing to the natural unwillingness of 
the owner to expose any other of his dogs. 

The duration before manifestation appeared to be 
about nine months. 

In the female dogs the breast was affected, in one 
male dog, the penis, and in another the throat or 
larynx. 

Previous to the last case the kennel was disinfected 
with lime, lysol and tar ; and the floor taken up and 
re-concreted. 

The cases were diagnosed by a well-known 
veterinary surgeon (since deceased). He had a great 
reputation in the North and was particularly interested 
in bacteriology. It is not known if he made any 
microscopic examinations of sections of the growths, 
or culture experiments. Whatever the nature of the 
disease there is no doubt of the successive mortality 
of the dogs housed in this particular kennel. 

There appears to be nothing peculiar in the locality 
of the kennels. 

The woodwork is old, noticeably worm-holed, and 
affected with dry rot. 

In a neighbouring village there is a great deal of 
cancer, popularly associated with “diy rot.” 
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SOME REMARKS UPON SPIROCH/ETA BRON- 
CHIALIS CASTELLANI, AND BRONCHIAL 
SPIROCH-ETOSIS. 


By Lieutenant-Colonel FROILANO DE MELLO. 


Director of the Bacteriological Laboratory, and Per at the 
Medical College, Nova-Goa, Portuguese India. 


INTRODUCTION. 


Tue disease which was discovered in Ceylon by 
Aldo Castellani and termed '' bronchial spiro- 
elurtosis," has also been found by several research 
workers in almost every part of the world. In all 
treatises, manuals of parasitology, or tropical 
pathology. reference has been made either to the 
disease itself or to its causative agent. For the last 
two or three years, however, as the area of the 
geographical distribution of bronchial spirochetosis 
has been found to be much more extensive than in 
former days, some scepticism seems to have arisen 
against what we have, up to now, considered to be 
based on well-established facts, and the objections 
which are intended to weaken the creation of this 
new chapter of human pathology can be combined 
in two principal groups: (a) those concerning the 
value of Spirocheta bronchialis as an independent 
species, and (b) those referring to the disease itself 
» a clinical and anatomopathological entity. 

For the present, I will make some remarks 
fuunded chiefly on my own observations, showing 
the reason why my opinion favours the independence 
vi the Spirocheta as a distinct species, as well as 
the autonomy of the disease as a clinical entity. 


IDENTIFICATION OF SPIROCHJETES. 


Before entering on the subject of this paper, some 
facts must be considered in order to discuss the 
value of the methods employed by the protozoo- 
logists for the identification of spirochetes. A large 
number of these organisms cannot be cultivated, and 
Spirocheeta bronchialis, as well as some of its allies, 
belongs to this group. If some blood and tissue- 
invading spirochetes can be differentiated by in- 
oeulation and by some immunity tests, the same 
cannot be done with species whose habitat is in 
open cavities of the body, together with a large and 
variable bacterial flora. 

The movements of spirochetes vary to a large 
extent with the same species, according to various 
factors, viz., the temperature and chemical com- 
position of the spirochete-containing medium, the 
time elapsed after the material has left the infected 
body, &c. 

The cytological study gives very little help for 
the specifie characterization, and often various 
details of structure given as generic distinctions 
have been discovered further as belonging also to 
allied genera. Hence the tendency of certain pro- 
tistologists to include all the species in two or 
three well-defined genera. 

Under the cireumstances, the only elements we 





possess for the identification of such spirochetes as 
I am discussing here are those concerning their 
morphological character. This point must be em- 
phasized, and I fully agree with the following 
words of Scott Macfie, which still live fresh in my 
mind [1]: ‘‘ For diagnostic purposes a morpho- 
logical criterion is still urgently needed.” 


METHODS EMPLOYED BY THE WRITER FOR THE IDENTI- 
FICATION AND CLASSIFICATION OF NON-CULTIVABLE 
SPIROCHJETES. 


The methods I employ at present for the specific 
determination of such  non-cultivable spirochetes 
are strictly morphological and subordinate to the 
following points [2] :— 

(a) A detailed cytological study of the parasite 
on smears stained, with and without wet fixation, 
by various dyes in order to let us know the colour 
reactions and the structure of the spirochate; (b) 
the length of the spirochete taken on at least 100 
individuals drawn at camera lucida in order to know 
not only the maximum and minimum length, but 
also the percentages of the variations comprised 
between these extremes; (c) the number of coils 
taken on the same 100 individuals and disposed 
of in the same way; (d) the diameter (— breadth 
taken on stained slides, noting always the stain 
used for this purpose, as the breadth varies 
largely according to the chemical composition 
of the stain: thus the spirochete seems narrower 
with Romanowsky than with phenicated solu- 
tions (when on a slide such as from dental para- 
sites, there appear to be many species of spiro- 
chetes, the breadth is an important element for a 
primary differentiaticn of the species); (e) the ratio: 
length divided by number of coils, taken on the aver- 
age of these elements from all the spirochetes drawn 
using the camera lucida, or more simply by divid- 
ing the total length by the sum of the number of 
coils of these 100 spirochetes. This ratio, which 
replaces with more efficiency the so-called average 
dimensions of spirale given by some authors for 
some spirochetes, has been named in my studies 


as the “index of morphological identification.’ 


How I CAME TO USE FOR DIAGNOSTIC PURPOSES THE 
INpex OF MORPHOLOGICAL IDENTIFICATION. 


By a careful study of the spirochetes of the 
dental region in Portuguese India, I have seen [3]: 

(1) That the spirochetes constitute the normal 
fauna of all the mouths examined. 

(2) That their number increases enormously in 
cases of pyorrhea alveolaris—a disease very common 
in this country. 

(3) That these spirochetes can be divided at first 
into two groups: 

(A) Those having a breadth from 0'4 to 0*8, 
even 09 micron, with large spirals, and 
whose number seems to be in a constant 
relation with the length of the spirochete. 

(B) Those with a breadth from 02 to 0°5 
micron, having narrow spirals and whose 
number seems to be also in constant rela- 
tion with the length of the spirochete. 





THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE 





: [July 1, 1925 











A careful study in a large number of cases showed 
me that these characters were found in every one, 
and that with the spirochetes of group A, the rela- 
tion referred to above’ was equal or above to 2, and 
that with spirochetes of group B it was subject to 
oscillations varying from 1 to 1:33, being always 
below to 1:50. 

The first spirochrete is the S. buccalis Cohn; the 
second, S. dentium Koch. 

Ever since we described these elements in the 
morphology of the spirochetes, and in the descrip- 
tion of S. bronchialis found in two cases of Oporto 
and Braga (Portugal), we have pointed out the fol- 
lowing, besides the structure, forms of division, &c. : 
that the breadth on wet slides fixed by Bouin, 
Flemming, and sublimate alcohol and stained by 
Heidenhain's iron hematoxylin, was from 0°15 to 
0:358 micron, and that on slides fixed by heat and 
stained by carbol fuchsin the breadth was frora 
0°25 to 0°45; minimum length 4, maximum 18 to 
20; the majority (85%) between 5 and 12; minimum 


on mouth spirochetes had any value for the identifi- 
cation of other species of non-cultivable spiro- 
chetes [5]. 

I identified the following spirochetes of the 
mouth in natives of Angola: S. buccalis: breadth 
0:5 to 0:8, to even 1 micron; sometimes rudimentary 


undulant membrane; length, minimum 5, maxi- 
mum 18, majority (72%) between 10-15. Number 


of coils, minimum 3, maximum 14, majority (85%) 
between 4-7. Ratio (length divided by number of 
coils) 2 (2:24). S. dentium, breadth 0:20 to 0:40, 
no trace of undulant membrane. Length, mini- 
mum 5, maximum 16, majority (8995) between 6-12. 
Number of coils, minimum 4d, maximum 15, 
majority (9195) between 6-11. Ratio (length 
divided by number of coils) 1:4. 

I found also two intermediary types, from which 
Type II was considered as a thinner variety of 
S. buccalis, and Type I as an intermediate. The 
following table shows the morphological charac- 
ters: — 


MOUTH SPIROCHJETES IN NATIVE8 IN ANGOLA. 
(Measurements in microns). 


Ratio 
Species Breadth Minimum Maximum Majority Minimum Maximum Majority (index) 
buccalis 0°5 tol ia. 49. st, PAS 72 percent.—10-15... 3  .. 14 85 per cent.—4-7 ... 2:24 
dentium . 02to0041 9. .. 16 .. 89percent.—6-12 ... 4 eis V5 91percent.—6-11 ... 14 
intermedium... 0'4t007 5 23  .. T2percent.—8-15 ... 4 .. 16 83 per cent..—5-11 ... 1:49 
(type I) 
Var. buccalis ... 0:2to0:4 .., 4 2... 26 72percent. 8-15 ... 2 .. 11 86 percent. —3-7 ... 23 
(type II) 


number of spirals 2. maximum 12. Ratio (length 
divided by number of coils) was 1°63 in the first 
case, 1:18 in the second case. As the ratio was so 


The same methods applied to intestinal spiro- 
chztes gave me the opportunity of identifying the 
organiems of Eurygyrata type with the following 


different in both cases, a question arose as to characteristics : — 
INTESTINAL SpIROCHA:TES OF EURYGYRATA TYPE IN MAN AND ANIMALS IN ANGOLA. 
Length* Number of coils 
_ a ——— 

Species Breadth Min. Max. Majority Min. Max. Majority Ratio (index) 
Man sis Vas 0:20 3 . 11 ... 80 per cent.—4-7 ... 9 ... ll 87 per cent.—3-7 ... 0'9 to 1:2 
Horse 0:2 to 0'4 ume 11 . 92 p2rcent.—4-8 ... 3 7 92 per cent.—3-6 1-4 
Mule e. 0:2 to 0:4 4 12 .. 93 per cent.—6-11 ... 3 8 87 per cent.—3 -6 1T 
Guinea-pig e. 03 to 0:4 v9 10 ..: 88 per cent.—4-8 2 6 96 per cent.—3 -6 1:58 
Rabbit ... . 02 to 04 3 10 ... 98 per cent.—5-8 2 7 98 per cent.—3-6 1:3 
Ox 0:3 to 0:7 4 15 .. "4 per cent.—5 -10 3 10 90 per cent.—4-8 1:4 
Goat 0:25 to 0:40 4 15 ... 90 per cent.—5 -10 3 14 79 per cent.—5 -9 0-96 
Sheep 0:25 to 040 3 14 .. 89 per cent.—5 -10 2 8 91 per cent.—3 - 6 I 
Cat 0:25 to 0°50 3 10 .. 88 per cent.—5-8 2 T 96 per cent.—3 - 6 14 
Dog ? 4 .. 13 ..,4 percent.—5-10 3 9 86 per cent.—3-6 1:3 
Pig ? 3 10 85 per cent.—5-8 2 s 7 84 per cent. —3 -5 1:6 


whether this element could be made use of as in 
the ease of the spirochiete of the mouth for the 
identification of S. bronchialis. Evidently, a settle- 
ment of this point would necessitate further study, 
which would determine the same ratio in many 
cases of S. bronchialis in order to certify if it was 
its polymorphism that accounted for the varia- 
tion [4]. 


Can THESE METHODS BE EMPLOYED FOR THE IDENTI- 
FICATION OF OTHER SPECIES OF NON-CULTIVABLF 
SPIROCH;ETES ? 


In Angola, having a large material for such 
studies, I intended to decide if the methods I tried 


* In one case a large type belonging to an animal type, possibly goat. 


In conclusion, I think that the morphological 
methods are useful for the identification of non- 
cultivable spirochetes and that the ratio (length 
divided by number of coils), termed by me the 
inder of morphological identification, gives a valu- 
able element, much more advantageous than the 
so-called average dimension of the spirals formerly 
cited. 


MORPHOLOGICAL CHARACTERS OF THE S. BRONCHIALIS 
CASTELLANI. 

A very careful study of the S. bronchialis in six 

cases of broncho-spirochætosis in Portuguese India 

has given me the following elements [6]: (a) in 
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hanging-drop active movements of the progression 
on both extremities; helicoidal movements; fre- 
quent lysis; (b) in stained slides: well stained by 
aniline dyes, less, however, than the mouth spiro- 
chetes, especially of buccalis and intermedium 
type; breadth 0-2 to 0:6, with carbol fuchsin 
cr phenicated gentian violet. No peculiarities on 
the structure: ends generally pointed, very rarely a 
rudimentary undulant membrane, visible only on 
the coils, room-chambered structure, transverse 
division, coecoid bodies. 

The lengths and the number of coils are given 
in the table below :— 





Another point which calls for attention is that I 
cannot accept as proved that all spirochetes found 
on phagedenie ulcers in association with fusiform 
bacilli are ipso facto S. vincenti. Having had a 
large material at my disposal in Angola, I have 
seen [7]: (a) that even in cases where there is only 
one species of spirochete, I can morphologically 
identify at least two types:— 

Type I.—Breadth, 0:40 to 0°70, Length, mini- 
mum 7 to 11; maximum 30 to 42; majority (74 to 
84%) between 15 to 26. Number of coils, minimum 
3; maximum 13 to 16; majority (81 to 94%) 
between 4 to 10. Index 2:6 to 2:7. This type is 


MORPHOLOGICAL CASES OF S. BRONCHIALIS IN Six CASES OF BRONCHO-SPIROCH;ETOSIS, 


Length 
oe oN 

Case Minimum Maximuin Majority 

I 5 24 "T 80 per cent.—7 - 13 
II 5 24 M 81 per cent. —7 - 13 
III 4 20 ase 81 per cent.—6-11 
IV 4 19 sas 80 per cent.—6 - 11 

V 6 19 sis 80 per cent.—7 - 12 
VI 5 18 sse 87 per cent.—7 - 12 


This leads me to define S. bronchialis with the 
following characters: extremities generally pointed, 
sometimes one blunt, breadth varying between 0:2 
to 06 on slides stained by carbol fuchsin, 
length between 4 to 24 microns, and excepting some 
tare giant forms, the majority, or more than 75%, 
between 5-12 microns, Number of spirals varying 
between 3 to 18 and making the same restrictions 
for some rare, very long and narrow coiled forms, 
the majority, or 90%, showing 4 to 9 spirals. The 
ratio (length divided by number of coils) varies from 
12 to 1-9, and the species shows a great polymor- 
phism, possessing specimens of large and narrow 
spirals, which suggest the existence of perhaps more 
than one type or variety in this species. Cyto- 
losieal constitution is without special character- 
istics; some individuals show a rudimentary undu- 
lant membrane; room-chambered structure, trans- 
verse division ; coecoid bodies. 


Is S. BRONCHIALIS IDENTICAL WITH OTHER SPECIES 
OF SPIROCH.ETES ? 


Some authors believe that S. bronchialis is not a 
valid species and must be identified with one of the 
fullowing: (a) S. vincenti; (b) dental spirochetes, 

(a) As regards S. vincenti, I must point out that 
the principal point in favour of the identification 
between S. bronchialis and S. vincenti is that 
8. bronchialis is at times associated in sputum with 
the fusiform bacillus, as in the case of Vincent’s 
angina. The presence of the fusiform bacillus can- 
not be used for the diagnosis of different species of 
spirochetes, as many of them show the same asso- 
ciation. The dental spirochetes, for example, are 
constantly seen together with fusiform bacilli, and 
in every case I examined, especially when there is 
pyorrhæa alveolaris, I have seen such association. 
Nobody would identify on account of this fact the 
dental spirochetes with S. vincenti. 





No. of coils 

Minimum = Maximum" Majority Index 
? T ? eae ? ? 
3 dy 10 R 81 per cent.—4-7 1:9 
2 11 ise 95 per cent.—4-9 1:13 
3 16 iie 89 per cent.—4 - 10 1:2 
3 15 es 89 per cent.—4-10 1:36 
1 13 eis 92 per cent.—4-9 r3 


perhaps the same as S. schaudinni Prowazek, which 
I do not believe to be the same as S. vincenti. 

Type II.—Same breadth; length, minimum 5 to 
10; maximum 24 to 25; majority (73 to 8896) 
between 9 to 18. Nuniber of coils, minimum 3, 
maximum, 10, majority (83 to 8495) between 4 to 8. 
Index, 2:2 to 2:3. One or two flagella on each 
point. 

(b) That in the majority of the ulcers there are 
more than one species of spirochetes, whose róle, if 
pathogenie or saprophytie, eannot be found out by 
microscopic examination only. Only in two of these 
cases I found a type identical with a spirochete 
met with in an undoubted case of Vincent's angina. 

Type III.—Breadth, 0:25 to 0-40. Length, mini- 
mum 5 to 6; maximum 20 to 28; majority (67 to 
75%) between 8 to 15. Number of coils, minimum 
3 to 4; maximum 11 to 15; majority (79 to 80%) 
between 4 to 10. Index 1'4. However, this spiro- 
chete cannot be considered absolutely pathogenic, 
as in ulcers having only one species of spirochete 
I have sometimes found just the spirochæte that was 
in association with this Type III. 

(c) In two cases Type II was found and in other 
cases the following types:— 

Type IV.—Length, minimum 8 to 10; maximum 
30 to 85; majority (68 to 8195) between 13 to 24. 
Number of coils, minimum 2, maximum 8 to 11; 
majority (75 to 8895) between 3 to 8. Index 3:0 
to 87. 

Type V.—Length, minimum 10, maximum 25; 
majority (6195) between 14 to 20. Number of coils, 
minimum 3, maximum 14, majority (7895) between 
6 to 11. Index Z1. 

In conclusion, my opinion is that many species 
of spirochetes produce the so-called fuso-spiro- 
chetic symbioses in phagedenic ulcers, and that 
it is a mistake to identify all these spirochetes as 
S. vincenti on account of their association with fusi- 
form bacilli. 
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Having discussed the value of this association for 
the purpose of specific diagnosis of spirochetes, I 
am obliged to state with Fantham [8] that little is 
known of the morphology of S. vincenti, a name 
given by Blanchard in 1906 without any description 
of the parasite. This name is, however, so wide- 
spread in the medical nomenclature as character- 
izing the agent of the well-known Vincent's angina, 
that it is our duty to describe it better, from well- 
defined cases of the above-mentioned disease, 

Nowadays a protozoologist would be in serious 
difficulties to identify as S. vincenti a spirochete 
found in fuso-spirochztic association, as the dimen- 
sions given for this species vary according to the 
authors (Castellani and Chalmers, 10 to 22 microns; 
Neveu Lemaire, idem; Brumpt, 5 to 12 in ‘* Précis 
de Parasitologie ’’; 8 to 20/02 to 0'4 in Roger 
Widal, Teissier's ‘‘ Treatise on Medicine ’’; Macfie 
quotes Bosanquet, giving 10 microns, Mackie noting 
even 40, Castellani and Chalmers 10 to 25, Fantham 
9 to 23; Gonder 14 to 16, with 3 to 5 micron coils). 

Only once have I been able to study a S. vincenti 
from a definite case of Vincent's angina. It had 
the following characters: Breadth, 0°25 to 0°75, 
showing in the last case a kind of undulant mem- 
brane. Pointed tips, rarely one blunt. Does not 
stain well with the common aniline dyes; stains 
violet pale with Romanowsky. Transverse division, 
binary and multiple. Coccoid bodies. ^ Length. 
minimum 8, maximum 29, majority (7595) between 
10 to 20. Number of coils, minimum 4, maximum 
15, majority (85%) between 6 to 11. Index 1°5. 
Evidently it would be necessary to study many 
more clear cases of Vincent's angina to see the mor- 
phological variations to which the spirochete is 
subject. ; 

Based on therapeutic lines also, I have reasons to 
classify S. vincenti as a distinct species from S. 
bronchialis. | Novarsenobenzol has given brilliant 
results in Vincent's angina and in the phagedenic 
uleers, while on two of my patients with broncho- 
spirochetosis with hemoptoie symptoms novarsan 
has proved absolutely useless, giving negative 
results both frorn clinical as well as from parasito- 
logical points of view (0°30, 0:45, 0:4, 0°60). 


identification are: (1) S. vincenti is not well defined 
and the presence of Bacillus fusiformis cannot be 
used to characterize any species of spirochetes, as 
its association with many other species, even with 
common dental spirochetes, is constant; (2) the 
only definite S. vincenti I have seen stains weakly 
or not at all with common aniline stains in. oppo- 
sition to S. bronchialis; (3) novarsenobenzol, which 
gives so brilliant results on Vincent’s angina and 
phagedenic ulcers, is without effect on S. bron- 
chialis. 

The opinion of some authors who consider 
S. bronchialis as & variety of S. vincenti is a mere 
hypothesis without any strong point to support it. 

Some authors claim ‘that 5. bronchialis is one 
of the dental spirochetes. Indeed, there can be 
cases where the invasion of the wrial vie by mouth 
spirochetes is possible, but two facts must be 
pointed out in connection with this hypothesis, 
when generalized, in order to demonstrate that 
S. bronchialis is from such an origin (I have.already 
said that dental spirochetes stain more intensely 
and more easily than S. bronchialis with common 
aniline stains) : — 

(1) It is really curious that, when buccal spiro- 
chætes exist more or less abundantly in every 
mouth, only such an infinitely small percentage 
of persons suffer from bronchial spirochsztosis. 
Certainly, I do not refer to some rare spirochetes 
found sometimes on a slide during the examination 
of the sputum for T.B. bacillus, and evidently 
coming from dental contamination. Broncho- 
spirochetosis is characterized generally by the 
presence of numerous spirochetes, and in spite 
of the fact that their number may be cccasionally 
small, especially when the sputum is hemoptoic, the 
spirochetes are seen in every microscopic field and 
their total number in a slide is far greater than the 
rare spirochetes found in ordinary sputum. (2) 
I have shown, dealing with Intestinal human spiro- 
chetosis, that mouth spirochetes may sometimes 
invade the intestinal tract and that they keep in 
the intestine their buccal characters [9]. So a 
comparison of S. bronchialis from a case with its 
own dental spirochetes will be full of interest. I 


In conclusion, the identification between S. have made this study completely in two cases, 
bronchialis and S. vincenti is far from being following my morphological methods; the sum- 
proved. The arguments I produce against this mary is given in the following table:— 

Case IV. —CowPanisoN OF S. BRONOHIALIS WITH MOUTH SPIROCHÆTES OF THE SAME CASE. 
Length Number of coils 
— — m 

Species. Min. Max. Majority Breadth Min. Max. Majority Index 
bronchialis succ zs 19 80 per cent.—6- 11 2to 05 .. 3 .. 16 .. 89 percent.—5-11 ... 12 
buccalis ... ^e (DO sere 73 per cent.—10-10 5 to 08 ... 3 .. 11 .. 82 per cent.—4-6 z 2-78 
dentium ... — ... 5 ... 18 76 per cent.—6 - 11 '25 to 0:40 ... 5 20 ... 82 percent.—6-11 .. 1:02 
Type intermedium 5 ... 18 77 per cent.—7 -13 '4 to 08 4 13 .. 84 per cent.—6-11 ... 13 

Case V. 
Length Number of co ls 
= — — aM TT 

Species. Min. Max, Majority Breadth Min, Max. Majority Index 
bronchialis a. 674. 9 80 per cent.—5 - 12 0:2 to 0:5 8 .. 15 .. 89 per cent.—4-10 ... 1°36 
buccalis |... ae Ol. 19 89 per cent.— 8-16 05 to 09 .. 2 .. 10 .. 91 per cent.—4-7 ... 21 
dentium ... cw D .. 16 79 per cent.—6- 11 0:25 to O40... 5 ... 18 .. 89 per cent.—7- 13 0:87 
Type intermedium 5 .., 27 84 per cent.—8-15 04 to 08 3 .. 19 .. 84 per cent,—7-12 1:17 
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Before analysing these tables I must say that 
in Portuguese India, at least, the dental spiro- 
chetes are seen on a slide in the following com- 
parative frequency : buccalis, dentium, intermedium, 
the last being comparatively rare. I take as 
buccalis the large epiroch:ete with large wavy spirals, 
dentium the narrow-coiled spirochete, and inter- 
medium the large narrow-coiled spirochete. 

Now analysing the tables, we can see that 
S. bronchialis can be immediately differentiated 
from S. buccalis. Certainly there are among speci- 
mens of S. bronchialis some large coiled forms, but 
lhave never seen parasites with a breadth such as 
attained by S. buccalis, and I do not understand 
way the large forms would disappear in the bronchi. 

8. bronchialis can also be differentiated from 
8. dentium on the above lines, being a more narrow- 
coiled species. . 

The differentiation with S. intermedium is more 
difficult, but besides the breadth of S. intermedium 
bing greater than S. bronchialis, I must state 
that this dental species is less abundant than its 
two alles and that it can hardly be conceived why 
it should proliferate in the bronchi, For all these 
reasons I think that S. bronchialis is a distinct 
species, very polymorphous, possessing perhaps 
more than one type or species, which complicates 
the problem of its polymorphism. 

Considering the disease from a clinical point of 
"ew, I must confess that anatomopathological 
lata are wanting as well as many other elements 
corresponding to the principles of Koch-Henle's 
postulatum. 


Many other well-defined diseases do not fully f 


sitisfy this postulatum, and it is not for these 
reasons that we are allowed to deny the autonomy 
i the broncho-spirochetosis. I will not refer to 
ul clinical forms described by Castellani, but only 
t the chronic type on which I have sufficient experi- 
ence. Clinical facts are and have always been 
most important, and all of us must recognize: (a) 
that, normally, the sputums practically do not con- 
"un spirochates; (b) that in some cases the 
sputums show an enormous number of spirochetes. 
The persons belonging to this second group show 
sme alterations in their pulmonary apparatus, 
signs of bronchitis, some more or less inconstant 
mles, more or less hemoptoic sputum. It is 
town to all of us that pathognomonie signs are 
wt always found in pulmonary diseases, and I 
‘annot certify that the various signs described by 
the authors in spirochetosis may not belong to 
"me other associated causes; but what does not 
em justifiable is the hypothesis that these spiro- 
thetes make their appearance on account of the 
hod existing in sputums: in cases of spirochetosis 
‘he agents are present, and sometimes in much 


Case Dentat region Saliva 
I .. 91spirochetes per field 6 spirochetes 
17 fusiform per field 2 fusiform 
Il ... 16 spirochetes per field 6 spirochetes 
9 fysiform per field 5 fusiform 
IN .. 31 spirochetes per field 5 spirochetes 
14 fusiform per field 3 fusiform 


larger number, even when the sputum is free from 
all blood; on the other side so many diseases with 
hemoptoic sputums do not show any spirochetes 
at all. 

Another point to be considered in these chronic 
patients is that they are subject to remittances on 
their clinical evolution, and it is just when the 
clinical signs reappear that the sputums show large 
quantities of spirochetes; hence, it is evident that 
a certain synchronism exists between the clinical 
evolution and the spirochetic discharge. 

I am convinced:that the disease discovered by 
Aldo Castellani is autonomous and that, if anato- 
mopathological data are wanting, it is because the 
disease is not lethal and has not given occasion for 
full research work, in which the histopathology 
would certainly occupy the first place. 

Before finishing, reference has to be made to two 
interesting publications in the literature at our dis- 
posal: a paper by R. Pons [10] and the book of 
Professor Delamare [11]. In the first paper the 
author states that in eight-tenths of the people at 
Saigon the dental spirochetic fauna is poor and in 
two-tenths very rich, owing certainly to carious 
teeth. His nine patients belong to the latter class. 
In Portuguese India the pyorrhcea alveolaris shows 
patients of the so-called rich fauna, and this disease 
is widely spread, as is shown by the following num- 
bers: Children (3-12 years), 20% affected; young 
people (12-21) 56%; adults (over 21), 80%; native 
Christians, 88% ; Hindus and Mohammedans, 80% ; 
men, 80%; women, 30%. 

The relative percentage of spirochztal infestation 
in normal and pyorrheic persons can be appreciated 
by the following numbers (examination of 100 
microscopic fields) : — ; 
Pyorrhea 


Case Normal 
per tield per field 
I ET 355 0:34 93:41 
II m svi 0:31 111:42 
III gus i33 0:47 89:18 
IV ary aie 0:81 62:08 


V E m 0:39 103:35 


In spite of this large distribution of pyorrhea, 
the cases of bronco-spiroch:etosis registered in Por- 
tuguese India since 1918 do not reach a dozen. 
Moreover, one of my lust cases was found in a child 
where pyorrhea alveolaris and its consequent rich 
fauna were not present. 

As far as it concerns the distribution of the spiro- 
chates in different parts of the mouth, my studies 
show that in the rhino-pharynx there are practically 
very few or no spirochetes, in the palate very few, 
their number increasing gradually as one ap- 
proaches the dental region, which is the habitat par 
excellence of the spirochetes. The following num- 
bers will give an idea of this distribution (100 micro- 
seopie fields) :— 


Palate 
0:01 spirochetes 
0-0 fusiform 
0-02 spirochetes 
0-0 fusiform 
0 01 spirochetes 
0-0 fusiform 


Tousils 
*01 spirochetes 
*08 fusiform 
‘19 spiroch:etes 
'07 fusiform 
0:05 spirochetes 
0:07 fusiform 


0 
0 
0 
0 


Rhino-pharynx 
0:02 spirochetes 
0:03 fusiform 
0:05 spirochetes 
0:0 fusiform 
0:04 spirochates 
0:0 fusiform 
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I agree with Pons that disinfection by antiseptics 
does not decrease sensibly the rate of infestation 
of the different parts of the mouth, and it is recom- 
mended only to avoid particles retained in dental 
regions contaminating the sputum. Indeed, if the 
only passage of the sputum by mouth was enough 
to contaminate it with so many spirochetes as we 
see in that disease, I do not understand why every 
sputum sent for analysis should not show spiro- 
cheetes, at least in such a large number as in pure 
saliva: we all know that among sputums sent for 
examination of Koch's bacillus, only a small per- 
centage show, a very minute rate of spirochetes 
that are certainly provenient from dental contami- 
nation. In my cases, distinction is very easily 
made between S. bronchialis and S. buccalis ; some 
doubts may exist for the differentiation with other 
mouth species, especially with S. intermedium, but 
I hardly conceive how Pons obtained such a high 
index in three of his cases (256, 3:7, 4:1). His 
spirochetes must have been extraordinarily largely 
waved, and this fact will perhaps suggest new prob- 
lems concerning the plurality of the types or species 
causing spirochetosis of the serial vie. 

Professor Delamare in a very interesting com- 
munication shows that S. bronchialis can be morpho- 
logically differentiated from the common mouth spi- 
rochetes S. buccalis and S. dentium, the distinction 
being more difficult with S. intermedium, To his 
remarks I may be allowed to present some objee- 
tions: (a) first of all, I do not find justification from 
a protistological point of view for the distinction he 
makes between Spironema and Treponema. The 
designation Spironema Vuill, 1906 is preoccupied 
by a fossil Gasteropod Meek 1864 and by a flagel- 
late (Spironema multiciliatum Klebs 1892). More- 
over, it seems that Delamare indicates under the 
name Spironema spirochetes of large waves, as he 
calls Spironema buccalis in contraposition with his 
narrow-coiled ally, which he designates as Trepo- 
nema dentium. This sense, which the author em- 
ployed also in designating the intestinal spirochetes 
[12], cannot be accepted, as we know that the term 
Spironema Vuill. was proposed for the spirochete 
of syphilis, being in consequence synonymous of 
Treponema, whose type species is T. pallidum, (b) 
Stating that there are cases of pulmonary gangrene 
which evidently must not be regarded as broncho- 
spirochetosis of Castellani, Professor Delamare 
compares S, bronchialis with S. vincenti. The 
arguments pro and con can be resumed as follows: 
(1) absolute similarity of the majority of bronchial 
spirochetes with the spirochetes of  Vincent's 
angina (Delamare). I will remark that in the only 
case of Vincent’s angina I was able to study, the 
spirochetes did not stain well with common ‘stains 
and required Romanowsky. The same happens 
with many types of spirochetes found in phagiedenie 
ulcers. — (2) Frequent symbiosis with fusiform 
bacillus (Delamare). I have already said that their 
association is found with many other spirochetes, 
even with common mouth species. (3) The 
absence of fusiform bacillus in some cases of 





broncho-spiroch:etosis does not necessarily indicate 
for Delamare that they are not present in the lesion, 
as occasional disappearances of and oscillations in 
their number have been observed. And it is on 
these arguments that Professor Delamare concludes 
that “ il faut bien se décider á rayer S. bronchialis 
de la nomenclature,” giving it a synonym of S. vin- 
centi, constituting, perhaps, on account of its 
adaptation to fhe bronchi, a race particularly apt 
to be free of its habitual symbiosis with fusiform 
bacillus, and accepts the name S. vincenti var. 
bronchialis. It seems to me that this is a mere 
hypothesis unsupported by any solid reason. 

For all these arguments I am of opinion that 
S. bronchialis Castellani is a distinct species and 
that broncho-spirochetosis is a clinical entity of 
its own, 

Nova-Goa, April, 1925, 
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FURTHER OBSERVATIONS ON VAGINAL 
MONILIAS AND VAGINAL MONILIASES. 


By ALDO CasrELLANI, C.M.G., M.D., F.R.C.P., 


Director of Tropical Medicine and Dermatology, Ross Institute, 
London, 


AND 


Frank E. Tavron, M.D., B.S., M.A., M.Sc. F.R.C.S., 
Lecturer on Bacteriology, King's College, London. 


WHEN microscopie examination is made of 
stained smear preparations of vaginal discharge, 
large round or oval bodies usually described as 
yeasts or yeast-like cells are frequently observed. 
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These are present in addition to an extensive bac- 
terial flora which is always observed. As a rule the 
presence of these yeast-like bodies is straightway 
ignored on the presumption that they are of no 
clinical significance. Whether this presumption is 
justified or not yet remains to be proved. In the 
normal vaginal secretion they are present, if pre- 
sent at all, in extremely scanty numbers, being 
found neither in smears nor in cultures. On the 
other hand, they are often present in large numbers 
in cases of vaginitis associated either with an 
increased amount of vaginal secretion or with mem- 
brane formation. 

Cultures of these organisms can readily be 
obtained by smearing a swab moistened with the 
vaginal discharge over the surface of a glucose-agar 
or a maltose-agar plate. By fishing and subcultur- 
ing from the thick, creamy-white colonies that 
develop on the glucose-agar or the maltose-agar 
plates, pure cultures may be obtained without very 
great difficulty. Further study and investigation of 
the organisms so obtained shows them to belong to 
the genus iMonilia Persoon 1797 of the class Fungi 
Imperfecti. * 

Under the name Fungi Imperfecti, Finckel 
gathered together all the forms of fungi, the com- 
plete history of which was unknown, and made this 
class in contradistinction to his other class of Fungi 
Perfecti, so that there is some ground for the naive 
remark of Lafar in his “ Technical Mycology ” that 
the Fungi Imperfecti are so called, not because the 
fungi in this group are themselves imperfect, but 
because our knowledge of them is imperfect. 

They may be defined as follows: Fungi, almost 
invariably minute, but much larger than bacteria, 


in which asexual reproduction takes place by means ` 


of conidia produced on conidiophores which are 
either englosed in perithecia, placed on dises, or 
unprotected. 

The fungi thus defined were divided into two 
groups by Vuillemin, viz., the DEUTEROMYCETES and 
the HyrnaLEs. It is to the subclass Hyphales that 
the monilias belong, and the Hyphale of Vuillemin 
may be defined as Fungi Imperfecti with the hyphe 
more or less developed, less or more or less com- 
pact, superficial or subsuperficial or more rarely as 
in man, vertebrates and insects, endoparasite coni- 
diophores never situate in closed or open recep- 
taeles. Reproduction by means of spores isolated 
or in groups, situate on isolated or fasciculated 
hyphe. The monilias are included in the family 
Oosporacee in the subclass Hyphales; and the 
relationship to the other genera of this family—the 
Oospora and the Oidium—is seen in the following 
classification :— 


A. Hyphe thin, short, simple, or nearly simple, 
terminating in chains* of spores—Oospora, 
sugars not fermented with gas production. 

B. Hyphe not thin, often long and branched. 
1. Sporophores simple and subsimple, typic- 

ally with disjunction apparatus. Glucose 
completely fermented, gas being produced. 
Numerous budding forms in culture 
Monilia. 








II. Sporophores simple, septate, often with 
disjunction apparatus. Glucose not com- 
pletely fermented, gas not being produced. 
Budding forms rare in eulture—Oidium. 

According to this classification the botanical defi- 
nition of the monilias is as follows :— 

Sporophores simple or subsimple, producing by 
constriction at their extremities a chain of large 
lemon-shaped conidia, often provided with a dis 
junction apparatus. 

The usual definition, however, is as follows: 
Oosporacew, possessing in situ budding forms and 
mycelial threads, which later are often long and 
branched; in eultures mostly budding forms but 
sometimes filaments in which thallospores of the 
blastophore type are found. Glucose and often other 
carbohydrate media are fermented with the produc- 
tion of gas. 

Very closely allied to, and at present often 
included in this genus are the Zymonema of de 
Buermann and Gougerot, 1909, including the Zymo- 
nema gilchristi, more commonly called Crypto- 
coccus gilchristi, which causes American blasto- 
mycosis, the Parasaccharomyces of de Buermanu 
and Gougerot, 1909, and the Parendomyces oi 
Querat and Laroche, 1909. 

The genus Monilia is widely distributed in nature, 
a number of species having been found growing on 
dead leaves, fruits and decomposing wood. That 
a number of species may affect man was first 
pointed out by Castellani, who has shown their 
importance as the etiological agents of thrush, 
bronchomyeosis (pro parte), and some dermato- 
mycoses; whilst Ashford attributes the causation of 
sprue to a monilia—Monilia psilosis, which is prob- 
ably merely a synonym of Monilia enterica 
Castellani. 

The classification of the monilias has been the 
subject of much confusion. Morphological grounds 
do not suffice for a classification, but by means of 
their biochemical reactions a fairly satisfactory 
classification has now been reached. By means of 
the sugar reactions it is possible to divide the species 
of Monilia into groups: (1) by the use of the follow- 
ing carbohydrates: glucose, levulose, maltose, 
galactose, saccharose, lactose, inulin. 

1. Balcanica group.—Gas produced in glucose 

only. Monilia balcanica Castellani. Monilia 

parabalcanica Castellani, 

. Krusei group.—Gas produced in glucose and 
levulose. Monilia krusei, Castellani. Monilia 
parakrusei, Castellani. 

. Pinoyi group.—Gas produced in glucose, levu- 
lose, maltose. Monilia pinoyi Castellani. 
Monilia nabarroi Castellani. 

. Metalondinensis group.—Gas produced in glu- 
cose, levulose, maltose and galactose. 
Monilia metalondinensis Castellani. Monilia 
pseudometalondinensis Castellani. 

Tropicalis group.—Gas_ produced in glucose, 
levulose, maltose, galactose and saccharose. 
Monilia tropicalis Castellani. Monilia par- 
tropicalis Castellani. Monilia pulmonalis 
Castellani. Monilia nivea Castellani, Monilia 


Ww 


wo 


— 


ut 


244 





THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


[July 1, 1925. 








insolita Castellani, — Monilia enterica Cas- 
tellani. 

6. Guillermondi group.—Gas produced in glucosc, 
levulose, saccharose and raffinose. — Monilia 
guillermondi Castellani. ^ Monilia pscudo- 
guillermondi, 


7. Macedoniensis group.—Gas produced in glu- 


cose, levulose, galactose, saccharose and 
inulin. Monilia  macedoniensis, | (Monilia 
macedoniensoides. 


8. Pseudotropicalis group.—Gas produced in lac- 
tose and other ‘carbohydrates. — Monilia 
pseudotropicalis.! 

9. Pseudolondinensis group.—Gas produced in 
dextrin in addition to other carbohydrates. 


Monilia pseudolondinensis Castellani. 
Monilia pseudolondinoides, Castellani. 
Monilia africana, Macfie. 

10. Zeylanica group.—No gas produced in any 
sugar, 


In the vaginal discharge of cases of vaginitis, 
monilia belonging to groups balcanica, pinoyi, meta- 
londinensis and tropicalis have been found in certain 
parts of the tropics, in the Balkans, in Italy and in 
England. More extended investigations will prob- 
ably reveal other members of the genus in this 
condition. The members of Group 1 found were 
Monilia balcanica and  Monilia parabalcanica; of 
Group 8, Monilia pinoyi and Monilia nabarroi; of 
Group 4, Monilia metalondinensis; and of Group 
5, tropicalis. The principal characters of these 
organisms, together with other monilias, are set 
forth in the accompanying table. 

In searching the literature we find several refer- 
ences to this subject; thus: Littauer described an 
aphthous vulvitis due to Oidium albicans. He 
believed that this condition begins as a primary 
vaginitis and is rarely found in children, but is 
common in diabetes and in the aged. He also men- 
tions the cases of Plant in Hamburg, in which vagi- 
nal thrush and vaginal pruritis were associated with 
fungi of similar nature. 

Von Herff has also recorded the occurrence of 
monilias in the vagina in cases of vaginitis and of 
vaginal pruritus, considering, however, that they 
were all comprised in the species albicans and can- 
dida. Loeser found saccharomyces among the 
inierobie flora of the normal vagina and in cases with 
cervical catarrh with the formation of erosions, 
whereas Frank considers that in a perfectly healthy 
vagina only vaginal bacilli and comma variabile are 
found in the spread, and as the vagina approaches 
the pathological, more and more of the bacteria 
appear, Cases of vaginal thrush have also been 
described by Guilini, Hausmann, Vleemann, Metten- 
heimer and Panfilowiez. 


SYMPTOMATOLOGY. 

Two clinical types of vaginitis associated with 
monilias may, in our experience, be distinguished ; 
— ee 

'lt is important to note that many monilias after a few 
transplantations lose some of their fermentative characters or 
these are altered. Hence the determination of species is 
possible only when using recently isolated strains. 


TABLE I.— SHOWING CHARACTERS OF VARIOUS MONILIAS. 
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Monalia (eruptococcus) macroglossi@ Castellani 


Monilia balcanica Castellani... 
Monilia (criptococcus) Castellanii Re 


Monilia zeylanica Castellani 
Monilia parabalcanica Castellani 
Monilia krusei Castellani 
Monilia parakrusei Castellani 


usbellani 


Monilia pseudolondinensis Castellani 


Monilia alba Castellani A "t 
Monilia pseudolondinoides Castellani 


Monilia africana Macfie, 1921 


Monilia metalondinensis Castellani... 
Monilia albicans, Robin 


Monilia metatropicalis Castellani 


Monilia rhoi Castellani 
Monilia macedoniensis Castellani 


Monilia macedoniensoides C 


Monilia pinoyi Castellani 
Monilia nabarroi Castellani ... 
Monilia tropicalis Castellani... 
Monitia quillermondi Castellani 
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in the first or membranous type, thrush-like patches 
of membrane are present on the mucosa (the so- 
called vaginal thrush); in the second or purulent 
type no such patches are present, but, the secretion 
is thick and purulent. Where laboratory facilities 
dv not exist cases of the purulent type of vaginal 
moniliasis are not rarely mistaken for gonorrhea. 
The following illustrative case, which occurred in 
Ceylon, may be quoted: The surgeon in charge of 
the Colombo Lying-in Home had a case in which a 
pelvic operation was urgent; a thick purulent dis- 
charge was, however, noted, and active gonorrhea 
was suspected, and he felt inclined to postpone the 
operation. A specimen of the discharge was sent 
to one of us for examination. No gonococci were 
found, but an enormous number of Gram-positive 
mycelial and conidial elements were present. 
Further investigation revealed the fungus to be 
Monilia pinoyi, Castellani. 

Attention may also be directed to the presence of 
very numerous monilias in certain cases of chronic 
vaginal pruritus associated with muco-purulent dis- 
charge, although we cannot say whether the monilias 
rally play a role in the causation of the pruritus. 
In these cases abundant irrigations of iodine (tinct. 
iodi 5j, aq. ad Oij) have answered exceedingly well, 
especially after a preliminary short course of hot 
bicarbonate of soda irrigations. We might also call 
attention to a variety of pruritus vulvie and pruritus 
ani described by one of us (C.), caused by localiza- 
ton of fungi of the genus Epidermophyton in the 
sno-perineal region and on the external surface of 
the labia majora, without any objective symptom 
pointing to an epidermophytie or trichophytie infec- 
tion. In such cases the fungus remains dormant, 
snd apart from the pruritus, give rise to no sym- 
ptoms, although on close examination not rarely a 
few red patches may be seen. The condition may 
te compared to the pruritus interdigitalis pedium 
eaused by the localization to the skin of the toes of 
the same epidermophyton. Fungi in that localiza- 
tion, too, remain dormant, causing pruritus but 
no objective sign pointing to an epidermophytic 
condition. 

tecently we have come across a most interesting 
case of extremely severe pruritus ani, pruritus vulve 
and pruritus vagine in an elderly spinster, of some 
vears’ duration, which had been treated by different 
medical men in various ways without any distinct 
amelioration resulting. In the perianal region, on 
the perineum and on the labia majora a very few 
small reddish patches were seen, which it was 
thought might be due to a secondary pyogenic infec- 
tion produced by scratching. There was an abun- 
dant purulent vaginal discharge and a very similar 
lischarge from the anus, with symptoms of proctitis. 
A complete mycological and bacterial investigation 
was carried out, with the following results :— 

l. From the scrapings of the perianal region and 
from the labia majora. a fungus was grown with the 
characters of Epidermophyton cruris Castellani, 
1905, the fungus which is the commonest cause of 
dhobie itch and pruritus interdigitalis pedium. 

2. In the vaginal and in the rectal discharge 





enormous numbers of monilias were present, with 
very few bacilli; cultivations showed the fungus to 
be a strain of Monilia pinoyi Castellani. 

The following treatment was given: creosote was 
administered by the mouth, Tinct. iodi, which in 
this case did not give rise to any local pain or irrita- 
tion, was freely applied once a day to the anal- 
perinal region, the perineum and the external sur- 
face of the labia majora. For the first three days 
hot alkaline irrigations (two ounces of bicarbonate 
of soda to two pints of hot water) were given ; after- 
wards, twice a day with iodine irrigation (tinct. iodi 
3j, aq. ad Oij). Within two weeks the lady was 
completely free from the ano-perineal and vulvo- 
vaginal discharge, and the purulent rectal discharge 
had ceased entirely, whilst the vaginal discharge 
had decreased but had not quite disappeared. The 
monilias present had diminished enormously in 
number, but had not disappeared completely. 


MoNiLIAS IN THE IDENTIFICATION OF CFRTAIN CARBON 
COMPOUNDS. 


Detection of Lactosuria. 


Certain species of monilia, some of which were 
isolated from the vagina, have been employed by us 
in association with other micro-organisms as re- 
agents in a new method of mycological analysis of 
carbohydrates and other compounds of carbon, theo- 
retically devised by one of us (C.) in Ceylon some 
years ago. The differentiation, for example, of the 
various Fehling-reducing substances present in urine 
is readily accomplished by the application of this 
mycological method. . By its use we have been able 
to recognize the following carbohydrates in urine, 
viz., glucose, lactose, galactose, saccharose, maltose, 
pentose, glycerol aud inosite. It forms a ready 
and convenient method for recognizing the pre- 
sence of lactose in the urine of pregnant and puer- 
peral women, and for differentiating this substance 
from glucose and other Fehling-reducing sub- 
stances. The technique of the method may be 
found in papers published by us in the British 
Medical Journal, 1917, vol. xvi, No. 5. We will 
limit ourselves to describing very briefly the detec- 
tion of lactosuria. 

Lactose, as is well known, reduces Fehling’s 
solution, and not infrequently lactosuria has been 
mistaken for true glycosuria. The detection of 
lactose by purely chemical methods is difficult for 
an ordinary medical man. In most textbooks it is 
stated that if a urine reduces Fehling and is not 
fermented by ordinary baker's yeast (so-called 
German yeast), the presumption is that the reduc- 
ing substance is lactose. There are, however, two 
important sources of error. First, in our experi- 
ence, quite a number of specimens of baker's yeast 
ferment lactose in addition to glucose, maltose, and 
other sugars; second, even if the baker's yeast 
should not ferment lactose this is not the only 
Fehling-redueing substance which may not be fer- 
mented by  baker's yeast—the —pentoses, for 
instance. If a urine which reduces Fehling is not 
fermented by ordinary yeast we cannot therefore 
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UBE 2.— Monilia Pinoyi Castellani. 
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come to the conclusion that it is a case of lacto- 
suria. Our mycological or myco-bacterial method, 
on the other hand, renders possible the detection 
of lactosuria in a very easy manner. 

The urine is collected aseptically, or if this is not 
feasible, is distributed into sterile tubes (each con- 
taining a small fermentation tube) as soon as 
passed, and then sterilized in Koch's stove for 
thirty minutes on two or three consecutive days, 
or the urine may be filtered through a sterile Berke- 
feld filter. It should never be autoclaved, as this 
procedure not rarely alters the chemical structure 
of the sugars. Two or three tubes of the aseptic 
urine to which one-third or the same amount of 
sterile sugar-free peptone water has been added, 
are inoculated with certain monilias and other 
micro-organisms as follows :— 

(a) No. 1 tube is inoculated with Monilia pseudo- 
tropicalis, No, 2 is inoculated with Monilia tropic- 
alis. The two tubes are placed in the incubator at 
379 C. for three days and then the results are read. 


If No. 1 tube (Monilia pscudotropicalis) contains 
gas, and No. 2 (Monilia tropicalis) does not, we can 
come to the conclusion that in all probability the 
urine contains lactose, This is easily explained by 
keeping in mind the biochemical reactions of 
Monilia tropicalis and  Monilia pseudotropicalis. 
These two monilias differ only in regard to lactose 
and maltose, Monilia pseudotropicalis fermenting 
maltose but not lactose; a substance, therefore, 
which is fermented by Monilia tropicalis must in all 
probability be lactose. This is represented by the 
following mycological formula : — 


Monilia pseudotropicalis ! 


0c 
Monilia tropicalis oo we O — Lactose. 


(b) No. 1 tube is inoculated with Bacillus nea- 
politanus Emmerich. No. 2 tube is inoculated 
with Bacillus pseudoasiaticus Castellani. If after 
two days in the incubator at 370 C., No. 1 tube 
(Bacillus neapolitanus) contains gas and No. 2 tube 
does not contain gas, we can come to the conclusion 


that the urine contains lactose. The explanation 
lies in the fact that Bacillus neapolitanus and 
Bacillus pseudoasiaticus differ only in lactose as 
regarde sugars and other carbohydrates found in 
pathological urines. 
B. neapolitanus i» rf vas + 
B. pseudoasiaticus ... FA A o } 
(c) Tube 1 is inoculated with Bacillus coli, tube 
No. 2 with Monilia metalondinensis. If after 48 
hours there is fermentation in No. 1 tube and no 
gas in No, 2 tube, we can come to.the conclusion 
that lactose was present, provided Fehling was 
positive. 


= Lactose. 


Fehling : An Ne we 
Monilia metalondinensis bes 5 (0) = Lactose. 
B. coli Escherich  ... «es e" T j 


(d) In practice, the following procedure is very 
convenient. No. 1 tube is inoculated with Bacillus 
coli Escherich, No. 2 tube with Bacillus para- 
typhosus B. Schottmüller. If fermentation occurs 
in tube No. 1 (coli) and does not occur in tube No. 2 
(paratyphosus) we may come to the conclusion that 
the urine contained lactose, provided Fehling was 
positive. This is easily understood by remember- 
ing that Bacillus coli and Bacillus paratyphosus, 
besides lactose, differ in their action on raffinose 
and salicin, but raffinose and salicin are not Feh- 
ling-reducing. 


Fehling Are: XT n TC 
B. coli Escherich |. S. T | = Lactose. 
B. paratyphosus B Schottmiiller ... o 


Further details on the method may be found in 
our publication in the Annales de l'Institut Pasteur 
(November, 1922). 


VAGINITIS ASSOCIATED WITH FUNGI OTHER THAN 
MowiLIAS. 


In addition to fungi of the genus Monilia Per- 
soon, we may add that one of us (C.) has found 
oecasionally in the vaginal secretion of native 
women suffering from very chronic vaginitis in the 
tropics, fungi of the genus Oidium (Link), Asper- 
gillus (Micheli), Sporotrichum (Link), Chlado- 
sporium (Link), Sterigmatocystis (Cramer), Crypto- 
coccus (Kützing, 1883), Willia (Hansen), Vibrio- 
thrix (Castellani), and others. Recently we have 
observed two such cases in European women in 
England, in óne of which an aspergillus was grown, 
in the other a hemispora. , 

Vaginal Aspergillomycosis.—The case observed 
was an old woman, who complained of brownish- 
black vaginal discharge. The microscopical cul- 
tural examination revealed the presence of an 
aspergillus very similar to Aspergillus fumigatus. 
Irrigations with a week solution of lysol cured the 
condition. 

Vaginal. Hemisporosis,—A young 
contracted in the East a mycosis 
which, during the acute stage, was nt first con- 
sidered to be diphtheria. After the acute sym- 
ptoms disappeared a greyish-whitish patch remained 
on the right tonsil. When she came to see one of 


married lady 
of the tonsils 
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us in London, on her return from the tropies, she 
had had it for five months, She was complaining 
also of feeling discomfort in the vulva. The examina- 
tion of her genital organs revealed a greyish patch 
on the inner surface of the right labium, somewhat 
similar to that present on the tonsil. From both 
the patch on the tonsil and the patch on the right 
labium a fungus was grown with all the characters 
of Hemispora rugosa. Local application of diluted 
lineture of iodine cured the condition, both on the 
tonsil and the labium. 

Hemispora rugosa Castellani belongs to the 
Hemisporales Vuillemin 1910, the definition of 
which is Hyphales, with the mycelium, com- 
posed of abundant hyphe, thin, but more 
than one micron in diameter, septate and 





Hemispora rugosa. 


branched conidiophores ramified basally, each 
branch terminating in a  protoconidium, pre- 
ceded by a constriction produced by a brown, 
rigid thickening of the wall. The proto- 
conidium is transformed completely or partially 
into deuteroconidia, but occasionally it elongates, 
forming a new conidiophore, or puts out branches 
which are capable of becoming conidiophores. As 
regards classification, there is only one genus, 
Hemispora Vuillemin, 1906, the definition of which 
is mycelial filaments, thin, hyaline, septated, rami- 
fied. Each conidiophore terminates info an am- 
pulliform structure (protoconidium), which later 
divides into several spore-like segments (deutero- 
conidia). Three species are known: Hemispora 
stellata Vuillemin, Hemispora rugosa Castellani, 
Hemispora pararugosa Castellani, Douglas and 
Thompson. The latter is probably only a variety 
of H. rugosa. 


HEMISPORA RUGOSA. 
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Hemispora rugosa Castellani, 1910 (Syn. Monilia 
rugosa Castellani, 1910.) 


Definition.—Hemispora growing on all ordinary 
media, with a crinkled surface without asteroid 
colonies. 

Remarks.—' The growth on glucose agar is abun- 
dant, crinkled, or at times somewhat cerebriform ; 
and in colour is amber, yellow, or brownish. Grows 
well on gelatine, which it liquefies very slowly, so 
much so that at first it was believed to be a non- 
liquefier. Gram-positive. Milk is not changed as 
a rule, but occasionally it undergoes a certain 
degree of peptonization, with a very small coag- 
ulum at the bottom of the tube. For sugar 
reactions see the table. . 

Hemispora pararugosa Castellani, Douglas and 
Thompson differs from H. rugosa in being a rapid 
liquefier of gelatine. Hemispora stellata Vuillemin 
is characterized by its asteroid colonies, and more- 
over, after a time glucose agar -cultures develop a 
black pigmentation. 


CONCLUSIONS. 

l. In the normal vagina monilias and other fungi 
appear to be constantly absent. 

2. In eertain cases of vaginitis, vulvo-vaginitis, 
and of vulval vaginal and ani-perineal pruritus, 
monilias are abundantly present and may perhaps 
play some róle in the etiology of such cases, or at 
least produce the associated purulent or muco- 
purulent discharge. 

3. Two principal types of vaginitis are associated 
with the presence of monilias, namely (a) the mem- 
branous type; presenting white patches of mem- 
brane on the vaginal mucosa, the so-called '' vagi- 
nal thrush,’’ and (b) the purulent type, with thick 
purulent vaginal discharge containing enormous 
numbers of monilias and sometimes simulating 
zonorrheeal infection, 

4. Monilias, along with other micro-organisms, 
are employed in the authors' mycological method 
of identification of carbohydrates and other carbon 
compounds. This method is especially useful in 
the detection of Jactosuria, 

5. Attention is also directed to the presence of 
several genera of fungi other than the monilias in 
the vaginal secretion of cases of chronic vaginitis. 
A case of vaginal aspergillomycosis and a case of 
vulvar hemisporosis have been briefly described. 
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THE CESTODE GENUS HYDATIGERA LAM- 
ARCK, 1816, SPECIES REDITAINIA SAM- 
BON, 1924.1 

By C. W. STILES, 
Professor of Zoology, 
AND 
MABELLE ORLEMAN, 
Laboratory Aide, Hygienic Laboratory, U.S. Public Health 
Service. 

SAMBON (1024, JOURNAL or TROPICAL MEDICINE 
AND HyaiENE, 165) has recently proposed Reditenia 
as a new genus of Cestoda, with Tenia teniaformis 
of cats as type species, and he differentiates the 
larval stage, Cysticercus fasciolaris, found in the 
liver of rats and mice, from other cysticerci under 
the new name Strobilocercus. The generic char- 
acters are :— 

Teniide, Taniine: Rostellum massive, colum- 
nar, armed with double row of hooks and resembling 
an actinia (coral). Suckers prominent, set at base 
of rostellum and pointing forward and outward. 
Neck absent; segmentation begins immediately 
caudad of suckers. Adults in intestine of carni- 
vorous mammals. Larva a ‘‘ Strobilocercus "' 
Sambon, 1924, J.T.M.H., 165 (i.e., a segmented 
cystieereus, in which the head is in the anterior 
end; bladder reduced, very small, at caudal end; 
body more or less segmented; the proglottids occa- 
sionally with genital primordia). Tod. T«enia cras- 
sicollis of cats (larva is Cycticercus fasciolaris of 
rats and mice). 





! Approved for publication by the Surgeon-General, 
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This newly proposed genus is of interest in human 
medicine from two points of view, namely: 

(a) As parasites of man :— 

I. Tenia infantis Bacigalupo, 1922 (Semana 
med., 302-305, figs. 1-5), has recently been described 
as a new parasite of man in Argentine. It bears a 
remarkable resemblance to T. teniceformis of cats, 
and if it is a valid species it is to be classified in 
the same genus with the tapeworm from the cat. 

II. Tenia crassicollis Rudolphi, 1810a, is synony- 
mous with T. tenieformis. On account of a folk 
custom of eating chopped liver of mice in case of 
retention of urine, this worm has long been under 
suspicion as a possible parasite of man (but its 
occurrence in man is as yet doubtful). 

(b) Because of the concurrence of cancer in the 
liver of rats with the presence of Cysticercus fascio- 
laris. 

Whether or not the characters advanced by 
Sambon will be accepted as of generic value will 
depend largely upon individual conceptions of 
taxonomy. Conservatively they might be accepted 
as of subgeneric rather than of generic value, but 
admittedly this is a subjective opinion. 

Attention may, however, be invited to the point 
that if Tenia tenicformis is accepted as represent- 
ing a genus or a subgenus distinct from Tenia 
(Tenia) type T. solium, and Tenia (Teniarhyn- 
chus) type T. saginata, the new generic name Redi- 
lenia falls into synonymy, for it is antedated by 
two other names, Megacephalos and Hydatigera, 
both based upon the same species as genotype. 

Megacephalos Goeze, 1782a, 42, was based upon 
the larval form Tenia vesicularis fasciolata (= 
Cysticercus fasciolaris) of the rat. The question 
arises, however, whether this name is available in 
nomenclature. The nomenclatorial practices of 
Goeze, 1782, are so confusing and subject to such 
subjective interpretation that the senior author of 
this paper circularized a number of helmintholo- 
gists about thirty years ago with the proposition 
that Goeze, 1782, be eliminated from consideration 
in nomenclature because of the inconsistencies. 
Several of Goeze's names had, however, become 
current, and the proposition did not meet with 
favourable response. _ Accordingly, he bowed to the 
view of the majority and accepted Goeze’s names. 
To recognize Megacephalos, 1782, at present might 
produce confusion in other groups, the extent of 
which cannot be immediately foreseen. The fol- 
lowing technical names of the same derivation have 
been proposed: Megacephala Latr., 1802, coleopt. ; 
Megacephala Meig., 1824  (supergeneric), dipt. ; 
Megacephalide Lap., 1834 (supergencric), coleopt. ; 
Megacephalon Temm., 1844, aves; Megacephalon 
Gray, 1840, aves; Megaccphalus Fitz, 1843, rept. 
Parily on the basis of the principle that current 
nomenclature should not be disturbed unless the 
necessity therefore is clear under the International 
Code, and partly on the premise that we have grave 
misgivings as to the availability (under the Inter- 
national Rules) of Goeze's name Megacephalos, we 
are unwilling to assume the responsibility of accept- 
ing it. 


Hydatigera Lamarck, 1816b, 153-154, was pro- 
posed to contain: (1) Cystercus fasciolaris of 
rodents, (2) C. fistularis of the horse, and (3) C. 
cellulose of man, &c. The first species, C. fascio- 
laris, was later definitely designated as genotype. 
Hydatigera is on a different basis from Megace pha- 
los, and under Articles 25 and 26 of the Inter- 
national Code this name undoubtedly takes prece- 
dence over Reditenia. 

The purpose of inviting attention to this point is 
to prevent, if possible, the use of the generic name 
Reditenia in medical literature with the certainty 
in view that it would have to be changed later. If 
the new taxonomic unit proposed is accepted by 
authors as of either generic or subgeneric value the 
correct name will be Hydatigera, with Reditenia as 
synonym. ——— 


NOTES ON NON-GONORRHQG:AL 
URETHRITES. 


By Arno CAsTELLANI, C.M.G., M.D., F.R.C.P. 
Director of Tropical Medicine and Dermatology, Ross Institute, 
London. 


Very recently I was consulted by a planter on 
leave from an Eastern country, who informed me 
that he was suffering from chronie gonorrhea, for 
which he said he had been treated with gonococcus 
vaccines without any benefit for a long period of 
time. On examination I found that there was a 
thick whitish discharge from the urethra. The 
microscopical examination showed absence of gono- 
cocci or of cocci and bacilli of any kind; instead 
numerous yeast-like cells were present; some glucose 
agar tubes were inoculated and a monilia was grown. 
I came to the conclusion that it was a case of mycotic 
urethritis, several types of which I described some 
years ago, I put him on creosote and potassium 
iodide and. gave him also large doses of bicarbonate 
of soda; locally injections of mercury perchloride, 
1 in 20,000, and instillations of diluted glycerine of 
borax on alternate days. All the symptoms disap- 
peared within two weeks. 

In eonnection with this case it may perhaps be 
of some interest to give a short general account of 
non-gonorrheal urethrites, a subject which has 
hitherto attracted very little attention. 

Some years ago I classified these conditions as 
follows :— 

(1) Traumatic urethritis. 

(2) Urethritis associated with protozoa. 

(3) Urethritis associated with animal parasites 
higher than protozoa. 

(4) Urethritis associated with fungi. 

Another group of urethrites might be added ; bac- 
terial non-gonorrheal urethrites, various cocci and 
diphtheroid bacilli having been described as capable 
of producing urethritis, but in my experience these 
organisms are usually secondary invaders. 


TRAUMATIC URETHRITIS. 


In certain individuals prolonged marching or any 
other exercise or exposure to prolonged vibration, 
such as a long railway journey, scems to cause 
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symptoms of urethritis. One, of course, is rather 
sceptical in admitting such a type of urethritis, and 
practically all the cases of so-called ‘‘ porter's 
urethritis " which I saw in Africa were cases of 
gonorrhoea. However, it must be admitted, in my 
experience, that in soldiers and porters doing long 
marches day after day, a slight urethritis with 
scanty mucous discharge, very seldom, if ever, 
purulent, may develop, even in individuals who 
apparently have never suffered in the past from 
gonorrhcea, 


URETHRITIS ASSOCIATED WITH PROTOZOA. 
The following varieties may be distinguished :— 
(D Spirochetic Urethritis|—This type of ure- 

thritis, first described by Macfie and due to S. 
urethralis Macfie, is occasionally met with. The 
discharge may be abundant and frankly purulent, 
and contain an enormous number of spirochetes. 
It must be noted, however, that spirochetes are 
not rarely found in the normal urethra, as shown 
by many observers and in the tropics by Mendelson. 

(2) Treponema _  Urethritis.—The discharge is 
muco-purulent and contains a large number of tre- 
ponemas (Treponema urethrale Castellani), without 
any cocci or bacilli. The organism is very delicate, 
stains purplish or pinkish, with Giemsa’s, has 
numerous small spirals, all practically of the same 
size; length of the parasite 6 to 12 microns. The 
patient has no sign of syphilis and Wassermann is 
negative. Urethral irrigation of a 1 in 20,000 
solution of hyd. perchlor. cures the condition. I 
have seen only two cases of this condition. 

(3) Urethritis associated with Amabe.—Several 
cases have been recorded, the amcebe being appar- 
ently of the histolytica type. 

(4) Urethritis associated with Flagellates.—The 
flagellates found belong to the genera Trichomonas 
Donne, Cercomonas Dujardin, Prowazekia Hart- 
mann and Chagas. It is doubtful, however, 
whether the flagellates found are the true etiologi- 
cal agents of the discharge. 

(5) Urethritis associated with  Ciliates.—In a 
case of urethral discharge in a Singalese man in 
Ceylon, Chalmers and I found a Balantidium-like 
ciliate which we had previously observed in the 
vaginal secretion of several native women. 


URETHRITIS ASSOCIATED WITH ANIMAL PARASITES 
HIGHER THAN PROTOZOA. 


These are generally due to larve of flies and 
chance parasites setting up an inflammation of the 
urethra, 


Ureturitis OF Mycetic ORIGIN. 


tiologically these urethrites may be grouped as 
follows : — : 

(1) Associated with so-called yeast-like fungi, 
viz., fungi belonging to the genera Saccharomyces 
Meyen 1838; Cryptococcus Kützing 1833, Monilia 
Persoon 1797, Endomyces Rees 1870, and allied 
genera, 

(2) Associated with fungi of the genus Nocardia 
Toni and Trevisan 1889. 





(8) Associated with fungi of the genus Oidium, 
sensu Pinoy. 

(4) Associated with fungi of the genus Hemi- 
spora. 

(5) Associated with fungi of the genera Asper- 
gillus, Penicillium, and allied genera. 

(6) Associated with fungi of the genus Clado- 
sporium. 

(7) Associated with fungi which have not yet 
been classified. 

The botanical description of these fungi may 
be found in the chapters on fungi in Castellani and 
Chalmers’ ‘‘ Manual of Tropical Medicine," third 
edition. 

As regards the principal species of the genus 
Monilia, these are found in the paper on ‘‘ Vaginal 
Moniliasis " by Taylor and myself in this number 
of the Journal. 

In practice it is of advantage to use a clinical 
classification based on the colour of the discharge, 
viz. :— 

(1) Myeotie urethrites with white or 
yellowish discharge. 

(2) Mycotie urethrites with red discharge. 

(8) Mycotie urethrites with black discharge. 


white- 


Mycotic Urethrites with white or yellowish 
discharge. 

JEtiologieally two groups of cases may be distin- 
guished: (a) those in which yeast-like organisms 
are found in the great majority; (b) those in which 
Nocardia-like fungi are present, very rare. 

In cases of the first group, the fungi belong gen- 
erally to the genera Monilia, Saccharomyces and 
Cryptococcus; the secretion is whitish or yellowish, 
generally scanty but occasionally abundant and 
macroscopically indistinguishable from gonorrheeal 
discharge. In certain cases signs of balano- 
posthitis due to the same fungi may be present, 
with or without thrush-like white membranes. 

Cases of the second group, of Nocardia origin, 
are in my experience extremely rare. I have had 
two enses only: in both the discharge was yellowish, 
in one small yellowish granules composed of masses 
of bacillus-like fungus were present. Nocardia fungi 
were grown from both cases, I may add that 
potassium. iodide given in large doses cured both 
cases, 

Illustrative Case (mycotic urethritis with presence 
of yeast-like fungi).—In addition to the case I have 
mentioned in opening this paper, I could quote at 
least another half-dozen cases, but I will limit 
myself to saying a few words on a case I observed 
in the Balkans during the Great War :— 

A young Serbian offieet in Macedonia consulted 
me for a fairly abundant purulent urethral dis- 
charge. The patient was greatly distressed; he 
was engaged and believed he was suffering from 
gonorrheg, though he denied having exposed him- 
self to infection. I examined the secretion: no 
gonococei present; instead a large number of yeast- 
like cells and a few mycelial filaments could be 


seen, The cultural investigations showed presence 
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of a monilia very similar to Monilia krusei. I pre- 
scribed a mixture containing pot. iod., soda bicarb., 


glycer., syr. of tolu, and irrigations with a solution 
of perchloride of mercury 1 in 20,000. The dis- 
charge disappeared completely within ten days. 


Mycotic Urethrites with black, greenish-black or 
brownish-black discharge. 


The urethral discharge is black or greenish black 
or dark brownish, and may be very scanty ; at times 
there is a yellow purulent discharge, in which small 
black or greenish-black granules are seen. The 
fungi found generally belong to the genera Clado- 
sporium, Aspergillus, Penicillium, and closely 
allied genera. Very often, in addition to the fungi, 
various cocci and bacilli are found. In one case I 
grew a Nocardia producing a black pigmentation. 

Illustrative Case.—An old Tamil coolie came to 
the Colombo Clinic in January, 1906, complaining 
of black urethral discharge dating from several 
months back. He stated that he had not had 
sexual contact for several years. The secretion was 
blackish and contained numerous small granules, 
' which on microscopical examination were seen to 
consist of mycelian threads and spore-like bodies. 
Various sugar-media were inoculated and a fungus 
was grown, producing a black pigmentation, and 
very similar also in other characters to Clado- 
sporium mansoni (Castellani). In two other clinic- 
ally similar cases, one in a native and the other in 
a European, I found aspergillus-like fungi, 


Mycotic Urethrites with red or pink discharge. 

In these cases red pigment-producing fungi are 
found of the genera Cryptococcus, Torula, Monilia, 
Saccharomyces, At times two organisms are found ; 
a higher fungus such as a monilia, living apparently 
in sy ymbiosis with a red pigment-producing coccus or 
bacillus. 

Illustrative Case.—A little Singalese boy, six 
years old, was brought to my clinic in Colombo by 
his parents because they believed he was passing 
blood from the urethra. The discharge, examined 
microscopically, consisted of leucocytes and 
numerous budding cells. Several sugar-agar tubes 
were inoculated and a red pigment-producing crypto- 
coccus was grown. The child was given an alka- 
line mixture, and instillations of diluted glycerine 
of borax were carried out. This, however, did not 
improve the condition. Urethral injections of a 
solution of perchloride of mercury, 1 in 20,000, were 
then made, and a speedy cure resulted. 


Primary and Secondary Mycotie Urethrites. 


As is the case with so many other mycoses, the 
urethral fungoid infection may be primary or second- 
ary. Practically all my cases seemed to be prim- 
ary, but I observed once a monilial infection of the 
urethra developing in a case of chronic gleet. 


RÉSUMÉ AND CONCLUSION. 
(1) Non-gonorrhcal urethrites are not of frequent 


occurrence, but it would appear from my observa- 
tions that they are not so exceedingly rare or non- 





existent as some authorities would seem inclined 
to believe. 

(2 Non- gonorrhosal urethrites may be classified 
into three groups: (a) of traumatie origin, (b) of 
protozoal and metazoal origin, (c) of mycetie origin. 
Those of the first group are exceedingly rare and 
from a practical point of view may be omitted 
altogether; as regards the second group several of 
them are doubtful, the flagellates and some of the 
other protozoa found probably not being the true 
causative agents. The urethrites of the third group 
are the most important from a practical point of 
view, as there is little doubt that the fungi found 
are in a certain number of cases the true causative 
agents, but as is the case in so many other mycoses 
(bronchomycoses for instance) there is primary 
and secondary mycotic urethritis. 

(3) Mycotie urethrites may be classified ætio- 
logically according to the botanical position of the 
fungi observed or they may be classified clinically 
into three subgroups according to the colour of the 
discharge: mycotie urethrites with black discharge, 
mycotie urethrites with white-yellowish discharge, 
mycotic urethrites with red discharge. The ure- 
thrites of the first subgroup are generally associ- 
ated with so-called yeast-like fungi (Monilia, Crypto- 
coccus, Saccharomyces). Those of the second 
subgroup are mostly associated with the presence 
of Cladosporium, Aspergillus and Penicillium fungi ; 
those of the third group with red’ pigment-producing 
yeast-like fungi or with apigmented yeast-like fungi 
together with red pigment-producing cocci and 
bacilli. 

(4) Practically all the protozoa and fungi found 
in non-gonorrheal urethritis of the male have been 
found also in cases of vaginitis and vulvo-vaginitis, 
and it is not, therefore, very improbable that in 
certain cases and under certain circumstances these 
affections may be transmitted by sexual intercourse, 
as I suggested some years ago. 

The botanical description of these fungi may be 
found in the chapters on fungi in Castellani and 
Chalmers' " Manual of Tropical Medicine," third 
edition. 
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The Therapy of Amebic Dysentery (P. H. M. 
Travaglino and R. M. Soedjono, Geneesk. Tijdschr. v. 
Nederl.-Indie, vol. 64, No. 4, 1924).—The writers 
give their experience in about 359 cases among the 
population of a lunatic asylum in Java. Of the drugs 


.administered yatren ranks the highest; emetine in- 


jections gave favourable results. Emetine bismuthius 
iodide was not so effective, but the dosage administered 
was only about one-seventh of the usual Tannin 
injections were very painful. Cane-sugar enemas, 
ipecac. powder in salol-coated pills, bismuthous pre- 
parations per os, or simply diet and rest were not 
successful, nor were quinine enemas. A native drug 
called “ setjang ” appeared to give satisfactory results. 











July 1, 1925] THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 958 


"Rotices. 


BUSINESS AND GENERAL. 


L—The address of THe JounNaL or TRopicaL MEDICINE 
asp HyerexE is Messrs. BaLE, Sons AND DANIELSSON, Ltd., 
&-91, Great Titchfield Street, London, W.1. 

2.—Papers forwarded to the Editors for publication are 
understood to be offered to THE JOURNAL oF TROPICAL 
Mrpicix& anD Hyeexe exclusively, and if accepted the 
Author thereof transfers any copyright therein to the 
Publishers of the Journal. 

3.—All literary communications should be addressed to the 
Editors. 

4—All business communications and payments, either of 
subscriptions or advertisements, should be sent to the 
Publishers of THE JouRNaL or TRoPICAL MEDICINE AND 
Hreérmwg. Cheques to be crossed The National Provincial 
Bank, Ltd. 

5.—The Subscription, which is Thirty Shillings per annum, 
may commence at any time, and is payable in advance. 

6.—Change of address should be promptly notified. 

7.—Non-receipt of copies of the Journal should be notified 
to the Publishers. 

3.—The Journal will be issued about the first and fifteenth 
of every month. 


TO CORRESPONDENTS. 

3—Manuscripts if not accepted will be returned. 

10—As our contributors are for the most part resident 
abroad, roofs will not be submitted to those dwelling 
outside the United Kingdom, unless specially desired and 
arranged for. 

lL—To ensure accuracy in printing it is specially re- 
quested that all communications should be written clearly. 
12—Special Notice.—Papers can only be illustrated by 
special arrangement. In order, therefore, to avoid delay, 
all those desiring to have their papers illustrated are 
advised to communicate direct with the Publishers at the 
earliest possible moment. 

.3—Authors of original communications are entitled to 
55 reprints, free of charge. 

líi—Authors desiring additional reprints of their com- 
munications to THE JOURNAL or TROPICAL MEDICINE AND 
Hrerzw should communicate with the Publishers. 
L—Correspondents should look for replies under the 
leading “ Answers to Correspondents.” 


THE JOURNAL OF 


Tropical gpebítíneanb Hygtene 


JULY 1, 1925. 








à WHITE AUSTRALIA : IS IT A POSSIBILITY ? 
By SYDNEY J. SKERTCHLEY, J.P. 
(Continued from page 910.) 
CHAPTER XV. 


CONCLUSIONS. 


The Four Great Principles Deduced from this 
Investigation. © 

I WILL now give a concise summary of the 
results of this investigation. Some of them may 
appear startling; some are new; all of them I 
believe to be profoundly important to the actual and 
prospective denizens of Australia. 

(1) The course of human history has been reviewed 
from a novel standpoint : that of race, instead of that 
of polities. For this purpose the human species was 
dealt with on broad lines, as comprising the White, 
Yellow, and Black Races. The White Race was 
further subdivided into two sub-races—the Fair 


Whites and the Dark Whites. The former originated 
in the Baltic region, and are what are often called 
the Anglo-Saxon, or Germanic, stock. The latter are 
the swarthy folk of the Mediterranean area. It is 
with the Fair Whites—ourselves—we are chiefly 
concerned. 

(2) The emigrations, immigrations, the conquests 
of these races, have been traced in broad outline. 
The evidence is abundant, and extends over thousands 
of years. It unmistakably points to a great law 
underlying the distribution of race. This law may 
be thus expressed :— 

No race has ever permanently established itself on 
foreign soil. 

(3) This conclusion, so directly contrary to the 
common view, is demonstrated over and over again. 
Thus, the Roman Empire was confined within ethno- 
graphie boundaries: the Rhine—Danube and the 
Tigris— Euphrates. Again, by the fifth century the 
Fair Whites had conquered all Europe and North 
Afriea. "They could not hold it, and their blood has 
vanished almost entirely from all but the native soil. 

(4) This law involves a corollary. Zhe autoch- 
thonous blood tends to reassert itself and become 
again dominant. Both these cases are illustrated by 
abundant evidence. Extermination alone prevents 
this rehabilitation of native races; but for us in 
Australia the matter is only of academic interest; 
our black-fellow is being exterminated. 

(5) Another important law is also established. 
Natural increase cannot be maintained by immigration. 
The parent countries cannot stand a continuous drain 
of population ; and Europe is now demonstrating this 
fact. The immigrants must multiply faster on the 
new soil than their predecessors die out, or the 
population does not naturally increase. 

(6) The first tendency on a congenial soil is to 
raise the birth-rate above the normal, and to enhance 
the physique. After about three generations this 
impulse wastes itself; the birth-rate sinks below the 
normal, and the physique is impaired. 

(7) Another highly important and unexpected law 
has been brought to light. Improved conditions of 
life (among immigrants) do not raise the birth-rate ; 
they only reduce the death-rate.. In other words, a 
child has a better chance of seeing old age, but more 
children are not born to enjoy this blessing. 

(8) If this were not so we should find the birth-rate 
(and with it the natural increase) invariably raised as 
improved conditions made themselves felt. This is 
not the case. In the United States the natural 
increase is declining in an alarming manner. In 
Australia the decline is even more rapid. 

(9) The conclusion which eries aloud from all the 
faets of history, and which must make itself heard, is 
that it is almost impossible for any race to permanently 
occupy alien soil. 

(10) The fertility or healthiness of a country has 
little to do with its habitability by alien races. The 
United States, much of Asia, Australia, &c., are quite 
healthy; yet never has there been a case of per- 
manent occupation by the whites, whether Fair or 
Dark. 

(11) I said "almost" impossible. The one and 
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only possible exception is Canada, so far as time gives 
us sufficient grounds for coming to a definite con- 
clusion. Australia (the truly extra-tropical part) may 
be another, but it is too soon to know, and «p to the 
present Australia is in a worse plight than the United 
States. And in the United States the Fair White 
blood is rapidly dying out. 

(12) The humid tropic land of Australia will never 
be truly colonized by white man, dark or fair, or all 
the history of every tropic land for four hundred 
years has no lesson for us. We may occupy it as 
overlords, we may be sojourners there for part of our 
lives, but we shall never work the land and live. We 
shall never bequeath our fee-simple to our heirs, for 
there will be no heirs to inherit. 

(13) For the rest of Australia there may be hope; 
but hope can only lead to success if we intelligently 
and deliberately face the great problem of how to 
increase our rate of natural increase. 

(14) We have traced two causes for the decline of 
our birth-rate; the abnormal aggregation in cities, 
and the severity of the woman's lot who “ goes bush." 
Mitigate these evils and the birth-rate may be raised. 
Whether it can be so raised as to reverse the 
downward current that has so universally checked 
colonization time alone can show. I hope it is not 
mere hope that it may be so here in Australia. But 
the dream of a White Australia, as generally under- 
stood, is but a dream, and a foolish dream that is 
contradicted by every daylight fact from before the 
dawn of civilization to our year of jubilee. 

(15) The facts and arguments I have set forth must 

be met fearlessly and intelligently ; declamation will 
not alter them; political bias will not shift them a 
hair's-breadth, be they never so unsavoury to the 
palate. I have written in all seriousness after a long 
life of travel, observation and study. Let me close 
.with the words of Cicero, now two thousand years 
old, words that will still be true two thousand years 
hence, when the question of a White Australia will 
have solved itself. 

" History is the witness of the times, the torch of 
truth, the life of memory, the teacher of life, the 
messenger of antiquity." —2O»., ii, 15. 

And again :— 

"Who does not know that the primary law of 
history is that it should not dare to say anything 
false: next that it should dare to state the truth; 
that there should be no suspicion of favour nor yet of 
hatred in its words." — Or., ii, 21. 

And so I say sincerely and not unhopefully— 


" ADVANCE AUSTRALIA." 
THE END. 
ee 


Annotations. 





Autumn Stomatitis (H. Jamin, Arch. de l'Institut 
. Pasteur de Tunis, Tome xiv, No. 1, 1924).—This 
condition is observed in a great number of the people 
in Tunis at the beginning of autumn, and occasionally 
at the beginning of spring. The patient complains of 





pain and a hot sensation of the buccal mucus, which 
is increased by movement of the tongue in speaking, 
and more still when food is taken into the mouth. The 
clinical picture is described. The whole mouth, gums, 
cheeks, &c., and tongue are covered with a light 
exanthema, and small red papules. The lesions of the 
mouth clear up before those of the tongue. Sometimes 
the tongue alone is affected. 





Reinoculations in Infection due to a M. melitensis, 
especially after the Experimental Malady of the 
Guinea-pig (Et. Burnet, Arch. de l'Institut. Pasteur 
de Tunis, Tome xiy, 1925).—Guinea-pigs infected 
with M. melitensis react to subcutaneous reinocu- 
lation by a thermic reaction. With peritoneal re- 
inoculation they die, if the dose is strong enough, 
with formation of an abundant exudate and con- 
gestion of the abdominal organs, especially of the 
spleen and uterus. The reinoculation provokes a 
local reaction analogous to the phenomenon of Koch. 
In the case of M. melitensis, this reaction is char- 
acterized by the abscess more than by the necrosis. 
The phenomenon is less intense than in tuberculosis. 
In the reinoculation of M. melitensis, as in the 
reinoculation of tubercule bacilli, one can dis- 
tinguish, in the “Koch phenomenon," the toxic 
reaction and the phenomenon of Arthus, although 
the two conditions are not quite independent of each 
other. In the guinea-pig infected with M. melitensis 
and reinoculated, the melitine reaction is more 
pronounced than the local reaction. The reinfactions 
do not aggravate the M. melitensis infection; this 
should encourage trial of vaccinotherapy in Mediter- 
ranean fever. The microbes of reinoculation rapidly 
disappear from the organ already infected. They 
are not eliminated from the liver and the kidneys with 
the bile and urine; they are seized and destroyed by 
the phagocytes. The reactions of hypersensibility and 
the application which was made for the diagnosis, 
constitute a striking analogue between the melito- 
coccus and tuberculosis. 





On the Preservation of Marrow for Antirabic Treat- 
ment (Et. Burnet, Arch. de UInstitut Pasteur de 
Tunis, Tome xiv, No. 1, 1925).~-The conclusions of 
this paper may be given as follows: Glycerine is 
universally used in the preparation of antirabic 
vaccine; but the preservation of the virulence of rabic 
marrow in glycerine is not unlimited. It is the rule, 
in antirabic institutes, not to use marrow which has 
been in glycerine, in the glaciere, more than 14 days. 
According to Remlinger, on account of the weakening 
of the virulence in the course of the passages, this 
limit of 14 days has become too much; it should 
be reduced to 8 days. The writer's investigations 
were carried out with Pasteur virus and maintained 
by passage, and with two days’ marrow, preserved in 
glycerine in an ordinary glaciere. In glycerine, the 
shortest time of preservation observed was 20 days ; 
virulence has also been observed after 27 and 62 
days. Marrow whose virulence was preserved 20 
days and up to 28 days killed the rabbit. Rabbits 
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have also been killed with marrow of 62 days' 
duration. On some media (olive-oil, &c.) marrow 
retains its virulence for a longer period, but these 
media cannot be used in antirabic treatment for 
reasons described. The duration of the preservation 
is not the same with all marrow ; it depends on the 
richness of the virus. These results show that it is 
not necessary to change the limit of 14 days. Even 
with fixed virus having passed the 2,000th passage 
good results have been obtained in glycerine. 





On Some Lesions of the Nervous System Provoked 
by Antirabic Injections (Dr. Pamboukis, La Grèce 
Médicale, December, 1994).—Cases have been re- 
corded, since about 30 years ago, of complications 
ensuing the treatment for rabies. Two new interest- 
ing cases are described, the first a patient bitten by 
his dog in 1912. Fever set in after the seventh 
injection, and after the ninth he had spasms in the 
upper limbs; he had begun to feel numbness of the 
limbs after the third injection, which had increased 
the following days. Treatment was discontinued 
after the seventeenth injection as the symptoms 
were worse. The eighteenth day after the commence- 
ment of treatment the patient was suffering from 
facial paralysis and other severe symptoms. He was 
almost completely cured by electrical treatment of 
forty days’ duration. Ten years later the same 
patient was bitten again, and paralysis of the right 
side of the face ensued the treatment; he was cured 
eventually without treatment. The second case, a 
lady, was bitten in 1922 on the hands and legs by a 
cat: two days later the cat bit this lady's daughter, 
who afterwards died. The mother was in a nervous 
state and often suffered from an intense cephalitis. 
After the fourteenth injection, she was attacked with 
this cephalitis and severe pains in the back of the 
neck and first thoracic vertebra. The pains got 
worse and after the sixteenth injection the treatment 
was stopped. The pains continued, however, and 
were insupportable. There was unilateral facial 
paralysis, which is a rare complication. The patient 
was eventually cured. This is probably the only 
case reported of polymyelitis with slight spinal 
meningitis. 


The Histogenesis of the Hydatid Parasite (Tenia 
whinococcus) in the Pig (H. R. Dew, The Medical 
Journal of Australia, January 31, 1995). — This 
experimental study of the early stages of the develop- 
ment of the hydatid cyst leads to the following con- 
clusions. The hydatid hexacanth embryo finds its 
way to the liver by means of the portal vein, and 
there is evidence to show that the liver barrier is by 
no means a perfect one. The time taken for the 
embryo to reach the liver is very short and sections 
show it in the liver lobules within twelve hours. The 
embryo tends to come to rest in the substance of the 
liver lobules and has a predilection for the sub- 
peritoneal lobules. By the local reaction of the liver 
tissue a hydatid follicle is rapidly produced. In the 
second week vesiculation commences. There is a 


very striking local eosinophile cellular accumulation 
and also much cellular reaction in the periportal 
zone, which brings this infestation into line 
with that of other helminths. There is evidence 
that in some cases the cellular reaction on the part of 
the host tissue overcomes the parasite in the earlier 
stages with the production of an aborted follicle. 
The adventitious capsule by organization becomes 
avascular and fuses intimately with the surrounding 
liver tissues. This fusion precludes any possibility 
of total enucleation of the whole cyst at operation. 
A remarkable feature is the persistency of patent 
biliary channels in the fibrous adventitia even close 
up to the parasite itself. This no doubt explains the 
frequency of complications in liver cysts due to the 
entry of bile and so forth. The cyst grows as a rule 
in a spherical form, but it also tends to take the line 
of least resistance so that pouching is not uncommon. 
This pouching is determined by the local resistance of 
bands of fibrous tissue, large blood-vessels or bile- 
duets. At the end of five months the cyst may reach 
& diameter of one hundred millimetres, but there is 
no trace of the formation of blood capsules at this 
stage. 





Studies in Scarlet Fever II. Studies on the Use of 
Convalescent Scarlet Fever Serum | and | Dochez' 
Scarlatinal Antistreptococcic Serum for the Treat- 
ment of Scarlet Fever (Konrad E. Birkhaug, Bulletin 
of the Johns Hopkins Hospital, February, 1925).—In 
the study of thirty-seven cases of scarlet fever treated 
by intramuseular injections of 15 to 85 c.c. of serum 
from convalescent cases of scarlet fever, it was found 
that :—Convalescent scarlet fever serum causes a 
rapid improvement in the general symptoms and a 
slight fall in temperature and pulse-rate, but produces 
no effect upon the general rash, and does not shorten 
the convalescence or reduce the incidence of septic 
complications during convalescence. A comparative 
study of thirty-one cases of scarlet fever showed that 
the intramuscular injection of Dochez’ scarlatinal 
antistreptococcic serum in amounts of 40 c.c. adminis- 
tered during the first three days of the disease caused 
a prompt disappearance of the toxemia, a critical fall 
in temperature and pulse-rate, prompt fading of the 
general exantheina, rapid reduction in leucocytosis 
and rapid disappearance of the glandular enlargement. 
The Schultz-Charlton rash extinction phenomenon 
can be obtained with samples of serum withdrawn 
from patients treated with Dochez’ serum shortly 
after its injection. A therapeutic dose of 40 c.c. of 
Dochez' serum was sufficient to bring about a clinical 
cure in moderately severe cases of scarlet fever. The 
incidence of septic complication was low in the cases 
treated with Dochez’ serum prior to the fourth day of 
the disease. The eases presenting septic complications 
yielded slowly and irregularly to Dochez' serum. 





Alastrim (M. Brelet, Gazette des Hôpitaux, January, 
1924).—Alastrim is an infectious, contagious and 
epidemic disease, its essential symptom is an eruption 
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very much like the exanthema of small-pox and 
chieken-pox. It chiefly attacks the black races, 
possibly because they have a greater receptivity and 
their conditions of living are unhygienie, rendering 
contagion easy. It is not known whether alastrim is 
contagious before the eruption appears, or the length 
of time that the disease is contagious, but in any case 
the matter of the vesico-pustules, the nasal mucus, 
the saliva and sputum must be considered as con- 
tagious. The symptoms of the disease are described 
by the author. 





Investigations on Pulmonary Tuberculosis in Cochin 
China (Lasnet, Bulletin de l'Office International 
d'Hygiene Publique, January, 1925).—The writer 
gives the results of his investigations during the past 
two years in Cochin China. The form of tuberculosis 
mnost frequently seen is the pulmonary form, and the 
affection is carried from one person to. another. 
Sero-diagnosis proved of great value. With the aid 
of the Government and the Service d'Hygiene of the 
Pasteur Institut of Saigon, general conditions have 
been improved and prophylactic measures carried out. 


—————9»9——————— 
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THE PROPHYLAXIS OF SLEEPING 
SICKNESS! 


By Professor EMILE Bnuwrr. 


SINCE the discovery of the sleeping sickness try- 
panosoma, by Casteliani, and the hypothesis set forth 
by Sambon and myself on the transmission by tsetse 
flies, and the definite experiences of Bruce and 
Nabarro, of Kleine and of Tante, it is now possible 
to fight against the spread of sleeping sickness. 
Nevertheless, in spite of all efforts made till now, 
results obtained have not been very encouraging, 
because we do not know entirely yet which are the 
domestic and wild animals able to bear in their 
blood the two species of trypanosoma found in man. 
Bleeping siekness, so common in equatorial Africa, 
may only exist in an endemic or epidemic state if 
there are: (1) Sick people and infected animals ; 
(2) glossinas or tsetse flies ; (3) healthy people. 

So, as in the case of malaria, we must study those 
various epidemiological elements during at least a 
whole year, in a determined region, before ordering 
effective prophylactic measure. 

We shall examine first of all the reservoir of virus 
to appreciate the frequency of the disease. For this 
purpose, natives of the same village are gathered 
together and trypanosomes are sought for in blood 
smears and in the fluid extracted from enlarged 
lymphatic glands. This microscopical examination 
necessary to discover sick people at the first period, 
is useless later on, diagnosis being then evident. 
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Enlargement of lymphatic glands is not so frequent 
as enlargement of spleen in malaria, for it misses 
sometimes in the case of sick people, and exists in 
healthy ones. That is why lymphatic puncture and 
microscopical examination are necessary. In those 
conditions, presence of trypanosomes allows us to 
maintain the diagnosis. When we have examined 
the greater part of the population of a region, we can 
establish: (1) The endemic index in each locality : 
(2) frequency of infection according to age, sex, 
occupation; (3) the relation between presence of 
trypanosomes in blood and enlarged lymphatic 
glands; (4) the relation between parasitical index and 
lymphatic index. 

To complete the study of man’s pathogenic try- 
panosomes in nature, it is necessary to look for them 
equally in the blood of domestic and of wild animals. 
Unfortunately till now this has never been entirely 
done, no differentiating test existing for animals’ and 
man’s trypanosomes. So all studies on that subject 
will not be of great value until it will be possible to 
do otherwise than to inoculate a virus into a receptive 
man, as has been done by scientists to themselves or 
to noble willing men. 

We must study now the second element of ende- 
micity, the Glossina of tsetse flies. It is by the 
knowledge of the glossina’s biology that we may fight 
successfully against them. As in malaria, the measures 
are different according to each case. For instance, for 
a traveller having to cross endemic zones atoxyl pre- 
ventive injections and protection from tsetse bite are 
the only things to be done, but in villages situated in 
regions swarming with glossinas, the surroundings 
must be deforested and the haunts destroyed. Fight- 
ing Glossina morsitans in savanahs by bush fires 
is not the same as fighting Glossina palpalis living 
in forest glades, to which it is impossible to set 
fire before cutting trees. After having deliberately 
chosen the most practical method, the difficulty 
consists in having measures executed and controlled. 
This is the affair of the Colonial Administration. 

The principal administrative measures to take are : 

Division of an unhealthy country into zones under 
the direction of a doctor with an auxiliary staff. 

Compulsory declaration of disease by the native 
chiefs of villages. 

Reconstitution and grouping of native villages in 
flyless regions. 

The issue of sanitary passports. 

Regulations made to prevent native travelling. 

Creation of stations of inspection, or " filtrating 
stations" as we call them, where sick people are kept 
and nursed. 

Improvement of the economie conditions of natives. 

Work organization and inspection of workmanship 
undertaken by colonial societies. 

Making the ground healthy by various processes. 

All the European colonizing nations must parti- 
cipate, by scientifie means and application of improved 
knowledge, in the eradication of this dreadful African 
plague, which commercial or military expeditions have 
contributed to spread from infected regions over 
healthy countries swarming with transmitting tsetse. 
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NOTES ON MIXED MYCOTIC INFECTIONS OF 
THE BRONCHI. THE MIXED MONILIA 
+ ANAEROMYCES INFECTION. 


By Arno CasTELLaNI, C.M.G., M.D., F.R.C.P. 
Inrector of Tropical. Medicine and Dermatology, Ross Institute, 
London, 


MacKenzie Doveras, M.D., 
Pathologist, Ministry of Pensions Hospital, Orpington, 


AND 
E. T. THOMPSON, 


Senor Bacteriological Assistant, Ministry of Pensions Hospital, 
Orpington. 


ONE of us, since 1905, has called attention to the 
comparative frequency of cases of subacute and 
chronic bronchitis, clinically simulating tuberculosis, 
but in reality due to totally different organisms: 
fungi, protozoa and worms. In previous publica- 
tions we have described cases of broncho-moniliasis, 
broncho-oidiosis, broncho-hemisporosis, broncho- 
anaeromysis, occurring in England. In the present 
paper we propose to touch briefly upon the subject 
of mixed mycotic infections, in which probably two 
species of fungi, and not one only, play an _ etio- 
logical rôle. We will limit ourselves in the present 
paper to discuss only one mycotic association: the 
monilia and anaeromyces association. It may, per- 
baps, be advisable to first say a few words on broncho- 
moniliasis and broncho-anaeromysis, although we 
have fully described these conditions in other 
publications. 

Broncho-moniliasis.—This term is used to denote 
bronchial conditions associated with the presence of 
monilia fungi in the sputum. Three varieties of 
bronchial moniliasis may be distinguished :— 

(1) Primary moniliasis. 
(2) Secondary moniliasis. 
(3) Saprophytic moniliasis. 

In primary broncho-moniliasis the monilia is the 
actual causative agent of the condition : in secondary 
‘roncho-moniliasis the monilia is a secondary invader, 
like the streptococcus in pulmonary tuberculosis; in 
‘iprophytic moniliasis the monilia is merely a sapro- 
phyte with no pathogenic action whatever. In the 
case of true primary moniliasis, the monilia, isolated 
irom the sputum, when injected intrapulmonarily into 
rabbits will produce a peculiar nodular condition of 
the lungs; in the case of secondary broncho- 
moniliasis, the monilia injected intrapulmonarily will 
not produce any nodular condition of the organ, but a 
zeneral monilial septicemia will ensue, and the 
rabbit will die within a few days, or be very ill. 
In the ease of saprophytic moniliasis the intravenous 
and intrapulmonary injection of the isolated monilia 
will give rise to no symptoms whatever, and the 
rabbit will remain quite well. 

Pathogenic monilias belong generally to the types 
krusei, pinoyi, metalondinensis, tropicalis. It must 
be noted that at times two monilias may have 


identical sugar reactions, but one is pathogenic to 
rabbits and guinea-pigs, and the other is not. 
According to Redaelli, the original strain of Monilia 
krusei Castellani, when inoculated intravenously into 
guinea-pigs, localizes itself only to the lungs, and at 
the post-mortem mycotic nodules are found only in 
these organs. 

It must be noted also that a number of monilias, 
after several transplantations, lose some of their bio- 
chemical characteristics, and therefore their classifi- 
cation can be satisfactorily carried out only by using 
strains recently isolated. The biochemical reactions 
of certain monilias, however, are permanent; for 
instance, Monilia krusei, Monilia tropicalis and Monilia 
macedoniensis. We have strains of these three 
monilias several years old, and their sugar reactions 
have always been the same in regard to the produc- 
tion of gas, although the production of simple acidity 
may somewhat vary. As an example we may quote 
Monilia krusei Castellani. One of the strains we 
have is fourteen years old; it has always produced, 
and is still producing gas in glucose and levulose and 
no other carbohydrate, but occasionally may produce 
a slight acidity in maltose and galactose. In the 
classification of monilias at the present time, there- 
fore, we take into consideration only the production 
or absence of gas. 

Determination of Group and Species.—One of us 
some years ago suggested the following grouping of 
monilias, based on the action of these organisms on 
glucose, levulose, maltose, galactose, saccharose, inulin 
and dextrin. 


Group I (Monilia balcanica). — Gas produced in glucose 
only. 

Principal species: M. balcanica, M. parabalcanica. 

Group II (Monilia krusei).—Gas produced in glucose and 
levulose. 

Principal species: M. krusei, M. parakrusei. 

Group III (Monilia pinoyi)— Gas produced in glucose, 
levulose, and maltose. 

Principal species: M. pinoyi, M. nabarroi. 

Group IV (Monilia metalondinensis). — Gas produced in 
glucose, levulose, maltose, and galactose. 

Principal species: M. metalondinensis, M. pseudometalon- 
dinensis, M. albicans (clots milk and liquefies gelatine). 

Group V (Monilia tropicalis).—Gas produced in glucose, 
levulose, maltose, galactose, and saccharose. 

Principal species: M. tropicalis, M. paratropicalis, M. 
pulmonalis, M. nivea. M. insolita, M. enterica. 

Group VI (Monilia guillermondi).— Gas produced in glucose, 
levulose, and saccharose. 

Principal species : M. guillermondi, M. pseudoguillermondi. 

Group VII (Monilia guillermondi).—Gas produced in glucose, 
levulose, galactose, saccharose, and inulin. 

Principal species: M. macedoniensis, M. macedoniensoides, 
M. chalmersi, M. parachalmersi. 

Group VIII (Monilia pseudotropicalis).—Gas produced in 
lactose, in addition to other sugars. 

Principal species: M. pseudotropicalis. 

Group IX (Monilia pseudolondinensis).—Gas produced in 
dextrin in addition to other sugars. 

Principal species: M. pseudolondinensis, 
dinoides, M. africana. 

Group X (Monilia pseudotropicalis). — Gas produced in 
lactose in addition to other sugars. 

Principal species: M. pseudotropicalis. 

Group XI (Monilia zeylanica).—Gas is not produced in 
any sugar. 

Principal species: M. zeylanica’ (yellow), M. zeylanoides 
(white, no darkening of lead agar), M. macroglossie (lead 
agar darkened). 


M. pseudolon- 
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When the isolated monilia has been placed in one 
of the above groups, the determination of species is 
not difficult, h&ving recourse to the complete table of 
monilias, published by one of us in several previous 
papers, and which may be found also in Castellani 
and Chalmers' " Manual of Tropical Medicine," pages 
1082 to 1083. We give in next column an abridged 
table. 

Broncho-anaeromycosis.—We introduced this term 
to indicate a chronic bronchitic condition, often 
hemorrhagic, associated with the presence of minute 
fungi in the sputum, whieh show intermediate 
characters between organisms of the genera Nocardia 
(Toni and Trevisan) and Cohnistreptothrir Pinoy of 
the family Nocardiacez (Castellani and Chalmers), 
and the ‘genera Mycobacterium (Lehmann and 
Neumann) and Corynebacterium (Lehmann and 
Neumann) of the family Mycobacteriaceex Miche. 
We created a new genus for it: Anaeromyces Castellani, 
Douglas and Thompson. 

The organisms of the group Anaeromyces are very 
closely related to the genus Corynebacterium (Lehmann 
and Neumann) (diphtheria and diphtheroid bacilli), and 
the genus Nocardia Toni and Trevisan (Actinomyces 
Harz, Discomyces Rivolta, Streptothrix Rossi-Doria, 
Oóspora Sauvegeau and Radais, Cohnistreptothrix 
Pinoy pro parte); but in contrast to the former 
branching is much more marked, and they are strictly 
anaerobic, and in contrast to the latter the mycelium 
is very much less developed, the growth is moist and 
not dry and crinkled, and they never give rise to 
actinomytic granules in the lesions. They are Gram- 
positive, non-motile, and not acid-fast. These germs, 
or similar ones, were found in cases of bronchitis in 
1904, by Chalmers and one of us, and were referred to 
at the time as ‘bronchial anaerobic diphtheroid 
bacilli,” but the observation attracted very little notice. 
They are also somewhat similar to Bacillus vitulorum 
Flügge. 

Clinically, the condition ean hardly be distinguished 
from either pulmonary tuberculosis or hemorrhagic 
broncho-moniliasis. 

Anaeromyces bronchitica Castellani, Douglas and 
Thompson, 1922.—Morphological and staining charac- 
teristics.—The organism is bacillus-like, 3 to 5 microns 
by 0°3 micron, and resembles in shape a diphtheroid 
bacillus, but branching is much more marked. It is 
Gram-positive and not acid-fast, and by staining by 
Neisser's method no metachromatic granules are seen. 

Motility.—The organism is non-motile. 

Relation to Oxyyen.—The organism is an obligate 
anaerobe. 

Cultural Characters.—Provided a strictly anaerobic 
technique is used the germ grows well in any of the 
usual laboratory media. The growth on glucose and 
other sugar media is not very characteristic; gelatine 
and serum are not liquefied. 

Biochemical Heactions.—' There is no formation of 
acidity or gas in any carbohydrate with which we 
have experimented, viz., glucose, levulose, maltose, 
galactose, saecharose, lactose and inulin. Milk is not 
clotted. 

Pathogenicity. —This organism does not seem to 
be pathogenic to guinea-pigs or rabbits, even when 


TABLE I.— SHOWING CHARACTERS OF VARIOUS MONILIAS. 
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Monilia zeylanica Castellani 
Monilia zeylanoides Castell 

Monilia balcanica Castellani 
Monilia parabalcanica Castellani 
Monilia krusei Castellani 

Monilia parakrusei Castellani 
Monilia (Cryptococcus) castellani Re 


nensis Castellani 


Monilia alba Castellani 





Monilia macedoniensoides Castellani 
Monilia chalmersi Castellani 


Monilia pseudolondinoides Castellani 
Monilia africana Macfie, 1921 
Monilia pseudotropicalis Castellani 


Monilia albicans, Robin 
Monilia metatropicalis Castellani 


Monilia rhoi Castellani 
Monilia parachalmersi Castellani 


Monilia macedoniensis Castellani 


Monilia metalondinensis Castellani... 
Monilia guillermondi Castellani 


Monilia tropicalis Castellani... 


Monilia nabarroi Castellani ... 
Monilia pseudolor 


Monilia pinoyi Castellani 
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x 1.000 Anacromyces bronchitica from a 10 per cent. glycerine peptone 


D t ronchitica fr Sose-a ` 
dnaeromyces bronchitica from a glucose-agar culture water. x 1 





Anaeromyces bronchitica : glucose-agar culture. 





Monilia tropicalis: preparation from a glucose agar culture. Monilia tropicalis. 
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injected in large doses, either subcutaneously, in- 
travenously, or intrapulmonarily. Although non- 
pathogenic to the lower animals we came to the 
conclusion that the organism was the causative agent 
of certain cases of hemorrhagic bronchitis, because a 
vaccine prepared with the fungus induced in them the 
disappearance of all the symptoms. This type of 
hemorrhagic bronchitis can hardly be differentiated 
clinically from either tuberculosis of the lungs, or 
hemorrhagic broncho-moniliasis. 

Mixed Monilia and Anaeromyces Infection.— We 
have come across several cases of what we consider a 
true mixed monilia + anaeromyces infection. In 
these cases both the monilia and anaeromyces are 
constantly grown: both germs are abundant while 
the severe symptoms last, to become scanty or to 
disappear completely when the bronchial condition 
improves, or is cured. The treatment which usually 
answers well in simple primary moniliasis (iodides, 
creosote and monilia vaccines) has only a partial 
success in these cases. The treatment which is 
generally very successful in simple anaeromycosis 
(anaeromyces vaccine) does not induce a cure, but only 
an improvement. These cases are frequently com- 
pletely cured by combining the two treatments. 

We quote the following illustrative case: Mrs. N., 


aged 41. Married. Nothing of importance in the 
family history. Had some of the usual children's 
diseases: whooping-cough and measles. Went to 


Southern India in 1903, and after a few months was 
married there. Enjoyed good health until 1917, when 
she began complaining of a slight cough with scanty 
mucous expectoration, the cough got gradually worse 
and she occasionally brought up blood. She con- 
sulted a local practitioner, who put her on arsenic 
and gave her some balsamies. During the next two 
years her condition became gradually worse, and she 
was sent home in 1920 with the diagnosis of probable 
pulmonary tuberculosis, though no tubercle bacilli 
had ever been found. The lady came to consult one 
of us. She was extremely emaciated and looked very 
anemic. She was complaining of a severe cough and 
a feeling of great lassitude. Very slight serotine 
fever. The sputum was muco-purulent with usually 
a certain amount of blood. The physical examination 
of the chest revealed coarse, dry and moist ráles, but 
no patches of dullness and no crepitations. 
Microscopical and Bacteriological Examinations.— 
The sputum was examined thirty times for T.B., 
using also the antiformin method, with negative 
results. Cuti-reaction and ophthalmo-reactions nega- 
tive. The direct microscopical examination of the 
sputum never revealed presence of mycelial or conidial 
bodies except on one occasion. The cultural investi- 
gation carried out, by using aerobic and anaerobic 
methods, showed on every occasion the presence of 
both a Monilia and a strain of Anaeromyces. The 
Monilia produced gas in glucose, levulose, maltose and 
galactose. It did not liquefy either gelatine or serum, 
and did not clot milk ; it belongs therefore to the type 
Monilia metalondinensis. Inoculated intrapulmonarily 
into a rabbit, it produced a generalized nodular 
condition of both the inoculated and non-inocul- 


ated lung, the invasion of the non-inoculated 
lung taking place, apparently, via the bronchi. The 
histological examination of sections of the smaller 
nodules shows in the centre, masses of small cells, 
both polymorphs and leucocytes. Further out ‘the 
cells are fewer in number. This corresponds to the 
area of degenerating expanded bronchiole. Still 
further out there is a ring of endothelial cells; many 
of them are phagocytes, containing smaller white 
cells, and there are a few large multinucleated giant 
cells, and also in this ring there is a large number ol 
eosinophile cells. The same nodular cells in the 
centre are markedly degenerated and are becoming 
caseous. The sections stained with Gram show only 
a very few mycelial segments and very scanty spores 
so stained. Between the nodules there is a certair 
degree of congestion but no true pneumonia; there is 
a considerable increase of endothelial cells. In the 
small arteries one notices that the intima is greatly 
thickened. 

Strain of Anaeromyces isolated._-This strain does 
not produce any lesion in rabbits or guinea-pigs when 
inoculated either intrapulmonarily or intravenously, 
but this is the case with all other strains ol 
anaeromyces with which we have experimented. 

Course and Treatment.—During the first twe 
months the treatment was carried out only for the 
moniliasis : potassium iodide, creosote, glycerophos- 
phates and monilia vaccines. The result was satis. 
factory, the general condition improved enormously 
the expectoration greatly decreased in amount, bul 
did not disappear completely, and now and then a 
trace of blood was present. Injections of an auto- 
genous anaeromyces vaccine were then given, one 
every other day, and the cough and expectoration 
disappeared completely within six weeks. The patient 
was feeling and looking very well and all treatment 
was discontinued. For two months the lady felt 
well, then again she began coughing, with hzmo- 
rrhagic sputum, and again she began losing weight 
We started the anaeromyces vaccine without giving 
potassium iodide and creosote. The blood disappearec 
from the sputum almost completely, but the expec: 
toration remained fairly abundant, muco-purulent 
occasionally slightly tinged with blood, and the 
general condition did not greatly improve. We ther 
gave the iodide and creosote in addition to the 
anaeromyces vaccine and the condition cleared uj 
completely, and the lady has since been in apparently 
perfect health. 


CONCLUSIONS. 


From observations and researches carried ou 
during the last four years, we have come to the con 
clusion that a true mixed monilia + anaeromyces in 
fection exists, in which each of the two organism: 
plays an etiological rôle. We base our opinion, no 
on the fact that in these cases both organisms arı 


. found in the sputum, as one of them might play only 


a saphrophytie róle, but principally on the fact tha 
in such cases the specifie treatment for simpl 
broncho-moniliasis (iodides, creosote) and the speciti. 
treatment for anaeromyces (anaeromyces vaccine 
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gven alone are not sufficient to induce a cure, while 
this is obtained by combining the two treatments. 

In a future paper we propose dealing with other 
mixed mycotic infections. 
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TREATMENT OF CHOLERA AND ITS 
COMPLICATIONS.' 


By S. K. Gnuosn-Dasripan, M.B., D.T.M. 


Assistant Surgeon, General Hospital, Cuttack, Demonstrator of 
Medicine, Pathology and Bacteriology, Orissa Medical 
School, Cuttack, India. 


THE treatment of cholera depends chiefly upon the 
stage of affection, so it is better to recapitulate the 
diferent stages briefly. 

According to the classical textbooks cholera has 
three stages, but I prefer to describe four stages, as 
the patients do not enter the collapse stage after the 
premonitory diarrhoea (though some of them really 
do); the intervening or the transitional stage is known 
as ` true cholera." 

l.— Preliminary or Premonitory Diarrhea.—lIt is 
characterized by the frequent passage of bile-coloured 
diarrheic stools, sometimes with vomiting; specific 
gravity of blood is not affected. 

2.—True Cholera.—During this stage there is fre- 
quent passage of rice-water stool, vomiting, pains 
and cramps in the muscles of the extremities and 
iblomen; urine is scanty and highly coloured, and 
specific gravity of blood gradually rises with depletion 
of fluids from the system through evacuation and 
vomiting. With Indians the normal specific gravity 
of blood varies between 1052 and 1054; in Europeans 
it is between 1054 and 1056. 

3.—Collapse.—In this stage there is very low blood- 
pressure, about 70 mm. Hg, very feeble or collapsing 
pulse, markedly high specific gravity of blood, sub- 
normal temperature, suppression of urine, &c. 

i—Heaction.— his stage is reached when the 
system is trying to come back to normal, by improve- 
ment in the general condition shown by vasomotor 
equilibrium, passage of urine, &c. 


' Read at the November meeting of the Orissa Medical 
Association, Cuttack, India. 








Now concerning the treatment, the most important 
thing to be borne in mind is the value of time, the 
sooner it is begun, the better for the patient, and the 
more so for society as the sporadic cases often lead to 
epidemics, 

No present treatment is specific in the true sense, it 
is only symptomatic based on general physiological 
principles. The indications of treatment are as 
follows :— 

(1) To replace the lost fluid in the system. 

(2) To relieve the painful cramps. 

(3) To lessen the activities of the absorbed 
toxins. 

(4) To lessen the number and multiplication of 
cholera vibrios in the intestine. 

For the first two, saline injections are required ; 
the third factor is aimed at by measures that are 
required to dilute the concentrations of toxins in the 
system and help the free urination, either by admini- 
stration of sufficient fluids, alkalies, or improvement 
in circulation. We have got very little means to 
prevent multiplication of the cholera vibrios, which is 
approached by administration of oxidizing agents (e.g., 
potassium permanganate), or the mild antiseptic and 
hepatic stimulant (e.g., hydrargyri subchlor.) and at 
the same time without stopping evacuation, which is 
really Nature’s attempt to eliminate microbes and 
their toxins. 

The composition of salines (Rogers) which I will 
often have to refer tois given below :— 


1. Hypertonic saline. 


Sodium chloride ... ry : 120 gr. 

Calcium chloride ... Soy as re 4 gr. 

Aqua distilled ... $^ s js Oj 
9. Isotonic saline. 

Sodium chloride ... A ase RH 90 gr 
Aqua distilled — ... aA sv = Oj 
3. Hypotonic saline. 

Sodium chloride ... Y 60 gr 
Sodium bicarb. mea Y E 160 gr. 
Aqua distilled  ... fa ies di. Oj 


For the preparation of the hypotonie saline, first 
mix sodium chloride with water and boil it; when it 
is boiling put out the stove and mix at once fresh and 
clean sodium bicarb.—never boil after the addition of 
sodium bicarb. Often in treatment hypertonic has to be 
poured into the flask from which hypotonic is flowing; 
in that case let the hypotonie flow out from the 
flask leaving the smallest quantity possible with 
safety, otherwise CaCls of the hypertonic mixes with 
sodium bicarb. of the hypotonic to form inert and 
insoluble calcium carbonate (chalk). 

For the specific gravity of blood mixtures of glycerine 
and water in different proportions (specific gravity 
ranging from 1050 to 1070) are used. The saturated 
solution of magnesium sulph. can be conveniently used 


. for the same purpose (Dr. D. N. Bannerjee); its 


specific gravity is 1220 ; of this take 5 c.c., mix with 
it 15 e.c. of clean sterile water, and the resultant 
solution has the specific gravity 1060 always. The 
magnesium sulphate solution can be made at any 
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place and at any time; moreover, the treatment can 
be guided more or less in the right path by noting the 
drop of blood ejected from the pipette at the mid-level 
of the solution in a one-drachm phial; if the drop is 
stationary, the specific gravity of blood is 1060; if it 
floats up, the specific gravity is less; if it sinks down, 
the specific gravity is more; by careful observation & 
rough estimate of specific gravity can be made from 
the rate of rapidity of the blood, either in floating up 
or in sinking down. This method is of much service 
for those who cannot always keep a fresh supply of 
glycerine mixture. I have often used it and it has 
never failed me. 

` Now let me divide the treatment according to the 
Stage of infection. 

In the Premonitory Stage the disease can often be 
cut short by administration of simple astringent 
mixtures or powder, if infection is not virulent and the 
bile is present in the stool. 


E Pulv. crete aromat. ... 20 gr. 
Bismuth carb. 10 gr. 
Mucilage e ise q.8. 
Spt. ammon. aromat. 10 min. 
Spt. chloroform 10 min. 
Tinct, caro. co. 20 min. 
Aqua menth. pip. = E ad 1 oz. 

mft. mist. Every 4 hours. 

Or, 

E Tinct. opii or chlorodyne 15 min. 
Acid. sulph. dil. E 15 min. 
Aqua menth. pip. ad 1 oz. 


mít. mist. Every 4 hours. 

There is some objection to the second mixture as 
there is no knowing whether the progress of the 
disease will stop here ; if it does, well and good; but 
if it does not, is it advisable to push the opium 
preparations, which irritate the kidneys by their 
excretion, only to pave the way for the so much 
dreaded uremia, which is in fact a fatal complication 
of cholera? Another factor might creep up uncon- 
sciously. Suppose a patient is given the second 
mixture every four hours, and slowly passes to the 
collapse stage at which there is no absorption from 
the stomach, but the medicine is still given regularly, 
as often happens ; now, if the patient ever reaches the 
reaction stage, there will be sudden absorption of a 
huge quantity of opium preparation only to produce 
the toxie effects of it. 

The patient is never to be purged when there is any 
apprehension, especially during the outbreak of an 
epidemic, with salines which denude the intestinal 
mucous membrane only to make it an easy prey to the 
disease. 

In the Stage of Cholera and Collapse.—Blood- 
pressure and specific gravity of blood are to be taken 
carefully and regularly for the guidance of treatment ; 
the total quantity of urine passed should also be 
noted. 

(a) If blood-pressure is 70 mm. Hg or below, give 
intravenous saline, not less than two pints, to bring up 
the pressure for efficient circulation. 

(b) If specific gravity is over 1060, inject Oj hyper- 
tonic for each degree of rise above 1060, but not more 
than four or five pints at a time. 





(c) If blood-pressure is low and specific gravity is 
1060, at least three pints of hypertonic are needed. 

(d) When specific gravity is 1054 or thereabout, 
and the injections are indicated, isotonic saline is to 
be given instead of the hypertonic to correspond with 
the tonicity of blood. 

Intravenous saline injections are also given for the 
relief of cramps and restlessness, which are due to the 
small amount of fluid in the system. To combat 
toxemia and suppression of urine plenty of sodium 
bicarb. is to be given, preferably in the form of hypo- 
tonic saline by intravenous method. To quote Sir 
Leonard Rogers, “the alkalinity of blood is nearly 
always much reduced in severe cases of cholera, and 
that the early and repeated administration of sodium 
bicarbonate intravenously has lowered the mortality 
from uremia to the fourth of its former rate ; it is now 
clear that the rule I have adopted of giving alkalies 
intravenously in all cases of cholera with each saline 
injection after the first, as well as with the first injec- 
tion in late admission with deficient urinary secretion, 
is a sound one, which should never be neglected.” 

Therefore it is advisable that the first pint should 
always be hypotonic saline (sodium bicarb.) whenever 
it is required to increase the alkalinity of blood, as rigor 
may set in at any time and prevent further intra- 
venous administrations. 

Repetition of intravenous injection is called for when 
(1) blood-pressure is very low, the patient is pulseless 
and restless; (2) there is suppression of urine; (3) 
specific gravity of blood is high. 

It is better to add adrenalin or pituitrin, 1 c.c. to 
every injection to stimulate the broken-down vaso- 
motor system. When the system loses fluid very 
quickly by copious evacuation or vomiting after each 
intravenous injection, subcutaneous injections are 
needed: the latter method of administration is also 
needed if the person is very obese or the vein is very 
small. 

INTRAVENOUS INJECTION. 
Advantage. Disadvantage. 
Quick, sure absorption of known Embolism. 

quantity of saline; painless, no 

chance of abscess formations, 

less asepsis required in compar- 

ison with the subcutaneous 

method. 


" The cyanotic, algid, pulseless, breathless creature 
with. shrunken, wrinkled features, sunken lustreless 
eyes, and the whole aspect of a moribund, will, as if 
from a deep sleep, arouse himself and tell the delighted 
doctor he feels vastly better." 

As regards the rate of injection, the first pint should 
take about 7-10 minutes; later 10-12 minutes per 
pint. If there is any cardiac or respiratory trouble 
the patient is to be carefully watched and the rate of 
injection should be very slow. Very rapid injections 
often cause cedema of lungs or acute heart failure. 

The temperature of salines to be administered intra- 
venously should be regulated carefully for fear of 
severe reaction. If the rectal temperature is normal, 
or below normal, the salines should be at 100° F.; if 
the rectal temperature is 102° F. the salines should be 
at 90° F. or thereabout. 
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In young children the saline cannot often be 
administered intravenously owing to the fine calibre 
of the veins; subcutaneous method is substituted, 
aecompanied by the continuous administration of 
isotonie rectal saline (with sodium bicarb. gr. 160 and 
5 per cent. of glucose per each pint). The isotonic 
rectal saline is stored in a thermo flask at 37° C., and 
from this the saline flows slowly drop by drop high 
up into the rectum through a rubber catheter; the 
flow is so regulated that one drop falls per second. 
By these methods the required quantity of fluid is 
sufficiently given. 


SUBCUTANEOUS INJECTION. 


Advantages. Disadvantages. 
No operative difficulty, no Chance of abscess formation ; 
chance of embolism. slow absorption and pain- 
ful, at one site not more 
than Oj can be given. 


Intraperitoneal methods have been used with 
suecess by some authors. 

Rectal injections of 10 oz. of isotonic saline with 
sodium bicarb. 160 gr. to Oj should be given as a routine 
measure every two hours; 5 per cent. of glucose may 
be added to it conveniently. This rectal saline 
lessens the need of intravenous saline injections. 

As a routine measure, too, a hypodermic injection of 
atropine ro gr. and digitalin rào gr. given twice daily 
gives good results, as very little drug is absorbed from 
the stomach in such conditions. 

Potassium permanganate pills (2 gr. with kaolin) 
are given every fifteen minutes till 20 gr. are given 
and then two pills every half hour till colour of steel 
changes to green ; but this treatment increases nausea 
and the patient feels worse. Hydrargyri subchlor. is 
generally given in fractional doses $ or ] gr. every 
half hour till 2 to 3 gr. are administered. 

For vomiting, small pieces of ice are given to suck ; 
tineture iodine in minim doses every fifteen minutes 
for two hours answers well in some cases. Fifteen 
minims of adrenalin may also be administered. 

For tympanitis, fractional does of either calomel, 
menthol, thymol or camphor, or a combination of 
them, is given every half hour; paralytic distension 
responds to pituitrin only. 

Stage of reaction, especially after an intravenous 
administration. Temperature should be brought 
down; it should be taken every fifteen minutes for 
two hours, and necessary steps to be taken on the 
first apprehension, i.e., only one bed sheet to cover 
the body, ice caps, cold sponging, &c. Many lives 
are lost due to inefficient management in this stage 
for hyperpyrexia. 

Diarrh@a is never to be checkéd unless severe, as 
it eliminates toxin. When urine is free, but the stool 
is frequent and less formed :— 


R Bismuth subgallate ... 15 gr. 
Tanalbin 5 z 10 gr. 
Pulv. cretæ aromat. ... ab 1dr, 


mft, pulv. Every four or six hours. 


Kaolin Treatment.—One school favours it much, 
though in my experience it proved to be a failure. 
About a tablespoonful is required mixed with half a 





tumblerful of water into a uniform mucilaginous 
suspension, which is administered per mouth every 
four hours and per rectum, too, at intervals, till the 
patient passes kaolin in each stool. For acidosis 
sodium bicarb. is administered by mouth; when there 
is much loss of fluid, the isotonic saline is adminis- 
tered intravenously. The aim of treatment is to 
protect the denuded intestinal mucous membrane, 
and at the same time to check the multiplication of 
the vibrios. The Vienna school gave satisfactory 
reports of this product, but it did not prove useful 
in the hands of experts in India. 

Complications.—(1) Tympanitis.—It has been dealt 
with previously; hot turpentine stupes and long 
flatus tube may be tried. Sometimes, in spite of all 
possible efforts, severe tympanitis persists for five-or 
six days, and with the improvement of the condition 
it slowly disappears. 

(2) Uremia.—The administration of sufficient fluid 
and sodium bicarb. in the system diminishes its possi- 
bilities. When there is sufficient fluid in the system 
and specific gravity is below or about 1056, one pint 
of hypotonic saline or isotonic saline with 160 gr. of 
sodium bicarb. per pint often relieves the condition by 
causing free urination. Alkaline should be given per 
mouth too. I saw one case having no other sign but 
exhausting uremic hiccough; sufficient alkali was 
given, the specific gravity of blood was 1054, and the 
blood-pressure fairly normal, but he was constipated 
and passed little urine; he was given an ounce and a 
half of castor oil every day for three or four days; 
the hiccough disappeared later on and the patient was 
quite well within a week. 

Sometimes tinct. apocyanaci and caffeine sodium of 
benzoas give marvellous results. 

(3) Œdema of lungs may be present, due to the 
rapid administration of salines or in failing hearts. 
Atropine so gr. should be given intravenously imme- 
diately, and the administration of intravenous saline 
should be stopped. If fluid is at all necessary 
subcutaneous injection is to be given. 

(4) Pneumonia, hypostatic or septic should be 
treated on general principles. If this condition sets 
in early the case is hopeless; here subcutaneous 
saline can be given very cautiously in urgent needs. 

(5) Corneal ulcer is treated on general principles. 
For the prevention of it during the collapse stage the 
eyes should be washed with boric acid lotions at 
intervals and a mild antiseptic ointment such as ung. 
hydrargyri oxidi flava (3 per-cent.) applied. 

(6) Gravid uterus cannot stand the affection; it 
either ends in abortion, miscarriage or death of the 
foetus. 

(7) Septic infections might occur at the site of 
injections due to bad management. 

(8) Sudden heart failure during the convalescent 
stage has been seen by me when the case was about 
to be discharged from the ward as there was nothing 
clinically abnormal. 

(9) Relapse, though rare, should not be entirely 
forgotten; this might occur through injudicious diet. 

(10) Local vasomotor spasms might occur during 
administration ; atropine, 5y gr., associated with gentle 


264 THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


massage of the veins of the upper arch from below 
upwards relieves after a few minutes. Sometimes 
this is often mistaken for clot, either in the canula or 
vein; this error can be easily avoided if a glass 
connection is interposed just before the canula; in 
any doubt clamp the rubber tubing on the proximal 
side of the glass connection, when the blood will flow 
into the glass piece, showing thereby the absence of 
elot (vide author's note in Indian Medical Gazette, 
September 23). In this condition the veins in the 
upper arm stand out prominently like whip-cord. 

Diet.—In acute stage nothing but plenty of cool 
green coconut-water or thin barley-water with lemon- 
juice is to be given in sips. When the acute stage is 
over, add whey to the diet list. Later on, during 
convalescence, when the patient is passing formed 
or semiliquid bile-coloured stools, citrated milk or 
Horlick’s may be given; slowly and very cautiously 
normal diet may be taken. : 

Hygienie measures are to be adopted in the disin- 
fection and disposal of the excreta and clothes. They 
are to be well soaked in 5 per cent. carbolic acid 
lotion for three to four hours, and then boiled before 
being sent away for washing. The convalescents are 
to be examined before they leave hospital for the 
persistence of cholera vibrios in their excretions, 
because some of them eventually are cholera carriers. 
These cholera carriers are really a menace to society, 
especially if they have to handle food-stuffs. They 
respond to the vaccine treatment. 

Prophylaxis.—During the outbreak of an epidemic 
Haffkine's prophylactic treatment with vaccine is 
useful. 

All attention should be directed to the water supply 
for efficient chlorinization with bleaching powder. 
Segregation of the patients should be carried out 
immediately. 

——,9———— 


Croonian Lectures on Researches on Leprosy and 
their bearing on the Treatment of Tuberculosis. 
Lecture IV, “The use of Chaulmoogrates and 
Morrhuates in the Treatment of Tuberculosis " (Sir 
Leonard Rogers, T'he Lancet, June 26, 1994).— From 
this interesting paper it is seen that while chaul- 
moogra oil derivatives have proved of great value in 
the treatment of leprosy, the morrhuates in small 
subcutaneous doses have proved both safer and more 
effective in tuberculous disease. This has been con- 
firmed by several experts; although it has sometimes 
been found that sodium morrhuates have given nega- 
tive results in cases of advanced disease and cases 
with poor resistance, but the number of these is 
inferior to the number of cases which have greatly 
benefited by the treatment. The complete disappear- 
ance of tubercle bacilli from the sputum has been 
obtained in a certain proportion of advanced cases, 
some of whom had resisted sanatorium treatment. 
The results of sodium morrhuates in surgical tubercu- 
losis leave much to be desired, but are not without 
promise. These investigations have proved to be a 
valuable contribution to general medical science. 
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THE VINCENT D'ANTONI HOSPITAL, 
IN HONDURAS. 


WE have on several occasions called attention t« 
the rapidly increasing importance which is given ai 
the present time in the United States to the study o 
tropical medicine and investigation into tropica! 
problems. 
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A very important feature of the moment is the 
interest taken in the subject by private concerns and 
corporations. Some of these concerns have complete 
medical services of their own. The United States 
Fruit Company, for example, has a tropical medical 
service admirably organized by Dr. E. Deeks, with 
branches in several Central American countries. At 
the head of each branch or division there is a principal 
medical officer with an adequate medical and nursing 
staff. 

A magnificent hospital has been recently erected in 
Ceiba, Spanish Honduras, by the well-known American 
frm of Vaccaro Brothers of New Orleans, U.S.A., as 
a memorial to Vincent D'Antoni, Local Manager of 
the Company, who was a man beloved by all classes 
of the native population and during his short lifetime 
greatly contributed to the welfare of the native popula- 
tion and to the progress of the whole country. 

The Hospital is of the pavilion type and constructed 
of hollow tile and stucco, with a red Spanish tile roof. 
It is ideally located at the foot of a high ridge of 
mountains where the climate is pleasant throughout 
the whole year. It is well equipped with receiving 
wards, accident room, laboratories, X-ray rooms, 
operating rooms, private rooms, offices and library ; 
il windows and verandas are completely screened. 
The furniture throughout the Hospital is of metal 
finished in mahogany colour. 

One of the chief activities of the institution is the 
out-patient department. The Honduras Government 
has arranged to conduct an intensive campaign against 
ankylostomiasis and malaria and other tropical diseases 
of Honduras, under the auspices of the Rockefeller 
Foundation working in conjunction with the National 
Health Department. The Vincent D’Antoni Hospital 
has been selected as the headquarters for this work. 
The treatment for these diseases in the out-patient 
department will be free of charge to all nutives. 

A somewhat unusual feature of the staff organiza- 
tion in a tropical hospital is the provision for an 
honorary staff upon which any distinguished physician 
or surgeon may be placed on the recommendation of 
the superintendent, who was until recently Dr. 
William H. Walsh, an expert on hospital organiza- 
tion. The first members appointed were the pro- 
fessors of the National Medical School of Honduras, 
the representatives of the Rockefeller Foundation, 
the director of the National Health Department, and 
certain foreign physicians and surgeons resident in 
the United States and Europe, who have consented 
to hold clinics at the new hospital from time to time. 

The hospital is provided with a complete and up- 
to-date dental department which is in charge of a 
native visiting surgeon, a graduate of an American 
dental college. A resident dentist will be appointed 
at an early date. 

The cost of building and the entire equipment of 
the hospital has been defrayed by Vaccaro Brothers; 
the firm also gives a very large annual grant for the 
upkeep of the institution. 

The Vincent D'Antoni Hospital is an institution 
which not only gives the best modern treatment and 
care to the sick, but is fast becoming a centre of 
research and medical education in Honduras, 


— Annotations. 





A Clinical and Experimental Investigation of 
Arsphenamin Poisoning (Soma Weiss, Journal of the 
American Medical Association, Feb. 21, 1925).— 
Cats were used in experiments designed to study 
the gross and microscopic tissue changes produced 
in the liver, spleen and kidneys by arsphenamin. 
by arsphenamin together with mercuric salicylate, 
and by arsphenamin administered after chloroform. 
The doses of arsphenamin, corresponding to mas- 
sive therapeutic doses, produce small areas of 
necrosis, fatty infiltration, congestion with round- 
cell infiltration, and occasionally cloudy swelling 
in the liver cells, with the evidence of fatty degen- 
eration in the tubules of the kidneys in some cases. 
The poisons produced no changes in the spleen. 
This tissue injury was not increased or modified 
when arsphenamin was combined with mercuric 
salicylate in amounts corresponding to therapeutic 
doses in man. Arsphenamin does not appear to 
increase the injury produced by chloroform. 





Immunity in Rocky Mountain Spotted Fever 
(Charles L. Connor, The Journal of Immunology, 
July, 1924).— The investigations carried out show 
that the behaviour of the virus in the tick and in 
laboratory animals is contrasted. The fact that 
there are so few organisms in the blood may be the 
reason why the virus in this situation is not amen- 
able to attenuation. It has been shown that in 
tick tissues and in the tissues of guinea-pigs the 
virus may be attenuated by drying in the cold, and 
that after keeping for from five to thirty days at a 
below zero temperature, the tissue is no longer 
virulent, but will produce immunity. Several 
methods of using combinations of virus and immune 
serum have been tried. The most effective seems 
to be where virus is given in rather large dose and 
allowed to grow for twenty-four hours, when a dose 
of serum is given to stop the infection. Another 
method which is successful under limited con- 
ditions is the giving of large doses of mixture of 
virus and serum. It is shown that an immunity 
may be achieved which equals that following an 
attack of the disease. The same mixtures heated 
to 609 for twenty minutes have been ineffective. 
The virus serum mixtures are applicable for the 
present to guinea-pigs only. It is questionable 
whether the same amount of immune serum which 
will protect a guinea-pig against a certain amount 
of virus will protect a larger animal, and whether 
the same amount of virus that will produce immu- 
nity in the guinea-pig will do the same for a larger 
animal, A virus that is much more concentrated 
is desirable, and one that may be calculated as to 
its minimum infectious dose prior to administra- 
tion. The fact that immunity depends only on the 
amount of virus given is brought out, the immune 
body having nothing to do with the production of 
immunity in another animal, 
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Study of the two hundred and two Cases of Hay 
Fever (G.-Piness, Journal of the American Medical 
Association, Feb. 21, 1925).— The author discusses 
in detail the technique of the various procedures 
employed in the diagnosis and treatment of 209 
cases of seasonal pollen hay fever, 1923. ^ The 
results of these observations are, that a thorough 
botanic survey of all the air-borne plants is neces- 
sary before one can intelligently diügnose and treat 
hay fever. The method of collecting pollens and 
their preservation, as described in this article, is 
the most satisfactory one at hand. A correct dia- 
gnosis is essential for good results, and is simplified 
by a thorough study of the history in each indi- 
vidual case, in connection with a local pollen survey 
and plating, if necessary. The scratch method 
(cutaneous method) gives as good reactions as does 
the intracutaneous method, with less liability to 
constitutional reaction, The treatment on the 
assumption of group reaction is not as satisfactory 
as treatment based on tests. Preseasonal desensi- 
tization is a method of choice, and gives the best 
results when properly administered. Multiple sen- 
sitization is common in the vicinity studied. At 
least 87 per cent. of series were of that type. Ber- 
muda grass (Cyndon dactylon) is the most frequent 
offender in the South-west. Reactions incident to 
treatment occurred most frequently in the patients 
who obtained the greatest amount of relief. The 
results obtained by preseasonal immunization com- 
pare favourably with those of other workers, and 
are quite uniform in that the average obtained by 
all workers is about 23 per cent. complete relief. 
From the results obtained by all the workers, much 
hope and promise of relief may be offered to the 
hay fever sufferer. 


The Identification of the Organism of Rocky 
Mountain Spotted Fever in the Blood (Ch. L. 
Connor, The Journal of Infectious Diseases, vol. 
35, No. 6, December, 1924).—The organism of 
Rocky Mountain spotted fever may be found in the 
blood and cell-free serum of infected guinea-pigs 
by dilution and prolonged centrifugation. Staining 
for more than four hours in Giemsa’s stain, and 
differentiation in 95% alcohol, seem necessary to 
bring it out properly. The organism may be found 
by recovering infected blood from the peritoneum 
of a normal guinea-pig two days after the intra- 
peritoneal inoculation. The fact that it has been 
found in the blood and serum does not completely 
dispense with speculation as to the real form of the 
organism in this situation. The small numbers 
found may be present from broken-down cells, and 
be quite accidental and transient. The unusual 
virulence of the blood (0°001 e.c. often being infec- 
tious) seems somewhat incompatible with the 
exceedingly small number of organisms found. 





The Réle of the Domestic Cow in the Epidemi- 
ology of Undulant Fever (J. T. Duncan, Trans. of 
the Royal Soc. of Med., February, 1925).—From 





these studies it is clear that the strain ‘‘ B” iso- 
lated from a case of Rhodesian undulant fever 
described is à Brucella of serological Group I (Feu- 
sier and Meyer). "The cultural tests, as far as they 
showed any differences between B. abortus and B. 
melitensis, showed strain ‘‘ B” to resemble B. 
abortus. The weight of evidence tends to point to 
B. abortus as the cause of Rhodesian undulant 
fever, and to the cow as the source of infection, 
but experimental proof that B. abortus from the 
Rhodesian cattle disease is pathogenic for man has 
not yet been supplied, nor is there available any 
trustworthy test to distinguish B. abortus from 
B. melitensis of Group I (Feusier and Meyer). 


The Activation of Yeast-Absorbed Complement 
with Heated Sera (Roscoe R. Hyde, The American 
Journal of Hygiene, March, 1922).—Yeast-absorbed 
guinea-pig complement can be activated with mini- 
mal amounts of heated human or guinea-pig serum 
(56° 30’) in which a sufficient amount of sensi- 
tizing sera (approximately 5 units) is employed, 
provided the corpuscles are added after the other 
reagents have been added to the tubes. The zone 
of hemolytic activity begins in the tubes containing 
approximately 0:04 c.c. of the heated sera and 
spreads to the tubes containing 0'1 c.c. If the 
number of sensitizing units is increased, covering 
a range from 5 to 100, the prezone practically dis- 
appears and the hemolysis may extend to the tubes 
containing 0:005 of the heated serum. In those 
sets containing the same reagents, but in which the 
addition of the corpuscles and heated serum is 
interchanged, no hemolysis occurs. If the sensi- 
tizing serum is reduced to less than 5 units the 
hemolytic zone may shift to the tubes containing 
heated serum ranging from 1l c.c. to O01 c.c. In 
this case the hemolytic action begins in the tubes 
containing approximately 0'5 c.c. and spreads to 
the other tubes in this zone. In this case the 
quantity of sensitizer can be adjusted so that hæmo- 
lysis results within this zone in those sets to which 
the corpuscles were incubated with the other re- 
agents, before the addition of the heated sera, but 
not in the control set, in which the order of addition 
of the corpuscles and heated serum is reversed. 





The Reaction Product which inhibits Reproduc- 
tion of the Trypanosomes in Infections with Try- 
panosoma lewisi, with special reference to its 
Changes in Titre throughout the Course of the 
Infection (F. A, Coventry, The American Journal 
of Hygiene, March, 1925).—The presence of the 
reaction product which inhibits reproduction of the 
trypanosomes could not be demonstrated in the 
blood of infected rats on the fifth day of infection. 
The reaction product must be present before the 
fifth day, because the rate of reproduction is declin- 
ing by that time. There is a sudden, very great, 
increase in the titre of the reaction product between 
the fifth and sixth days of the infection, There is 
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a gradual action in the titre of the reaction pro- 
duet between the seventh and, approximately, the 
thirty-fifth days of the infection. There appears 
to be a decrease in the titre of the reaction product 
fom about the thirty-fifth day to the end of the 
infection. 





The Treatment of General Paralysis by Inocu- 
lation with Malaria. A First Report (H. A. Bunker 
and G. H. Kirby, The Journal of the American 
Medical Association, Feb. 21, 1925).—Between 
June, 1923, and November, 1924, 53 unselected 
patients with general paralysis, in the male service 
of the Psychiatric Institute, have been inoculated 
with tertian malaria. Of the 53 patients inoculated, 
ll have been treated too recently to allow an ex- 
pression of opinion; 2 received a course of malaria 
en two separate occasions, and 1 failed to acquire 
the infection after repeated inoculation. Of the 39 
patients remaining, 6 died during the actual treat- 
ment (5) or within a month of its completion (1), and 
l died eight months subsequent to treatment, after 
a slight remission of five weeks" duration. Three 
of the group of 6 died as a direct result of convul- 
sons; in the case of the other 3 death may have 
been hastened, but was hardly directly caused, by 
the malaria. Of the 32 patients now alive at the 
end of from three to thirteen months from the con- 
clusion of treatment, 14 are -considered as either 
unimproved or more or less improved (only 1 of 
these 14 is definitely worse), and 18 are considered 
as much improved, and may be regarded as exhibit- 
ing fairly complete remissions with a residual mental 
defect, save in the case of perhaps 2 patients, 
either undemonstrable or of the slightest possible 
degree. Seventeen of these patients were dis- 
charged from the hospital from one to ten months 
ago, and 14 have returned to their occupations. 
These results, completely confirmatory of the 
data of similar type already published, lead to 
the belief that treatment of general paralysis with 
malaria is unquestionably a method of value. The 
authors believe that in the proportion of cases in 
which the disease appears to be brought to a stand- 
still, as judged by clinical criteria, in addition to the 
proportion in which a striking degree of mental 
improvement comes about, is in itself not without 
possible significance. 





Chronic Roentgen-ray Dermatoses as seen in the 
Professional Man (H. N. Cole, Journal of the 
American Medical Association, March 21, 1925).— 
The author believes that Roentgen-ray dermatoses 
in physicians and technicians are far more numerous 
than the literature would lead us'to believe. Many 
cases, even severe ones, have probably never been 
reported. In six of the cases reported, a clinical 
diagnosis of malignant degeneration was made, and 
was confirmed microscopically in three. Two of 
these physieians have had a finger removed because 
of malignant change, and one has undergone several 
major operations, lost a thumb, had glands dis- 


QI s RE 


sected out, and finally recovered through this and 
the use of electro-coagulation and radium. Roent- 
gcn-ray and radium, when used properly and with 
care, are not a danger to the patient or the operators. 
The author advises the adoption of the measures 
recommended by the Royal College of Physicians 
and the American Roentgen-ray Society for pro- 
tecting the operators. 





Mercurochrome-220 Soluble and Gentian Violet. 
Bactericidal Efficiency by Intravenous Route (1. C. 
Brill and H. B. Myers, Journal of the American 
Medical Association, March 21, 1925).—Clinical 
observations were made on three cases of bacteremia 
and two cases of local gonococcal infections treated 
by intravenous injections of mercurochrome and 
gentian violet. These observations, which were 
carefully controlled by cultural checks, seem to indi- 
cate that in these five cases the intravascular injec- 
tion of the dyes in no way interfered with the pro- 
gress of the infection. Experiments: on the effect 
of dilutions of mercurochrome and of gentian violet 
on the growth of staphylococcus, streptococcus and 
B. coli in vitro seem to indicate that there was no 
direct bactericidal action on those organisms from 
three hours’ exposure to mercurochrome and gentian 
violet in concentrations of 1:10,000, representing 
the maximal advisable concentration of these dyes 
in the circulation. 





Clinical Studies of the Kahn Reaction for Syphi- 
lis. III. The Test with Spinal Fluids (H. L. Keim 
and R. L. Kahn, Journal of the American Medical 
Association, March 21, 1925).—4 comparative study 
was made of the Kahn precipitation test and two 
separate Wassermann tests, based on 1,000 spinal 
fluid examinations. The cases included: 222 of 
general paresis, 124 of tabes dorsalis, 387 of the 
diffuse type of neurosyphilis, 250 cases of syphilis 
with apparently no neurolgie involvement, and 
seventeen cases that showed central nervous system 
involvement of a non-syphilitic nature. The results 
indicate that the Kahn precipitation test compares 
favourably in specificity and sensitiveness with the 
Wassermann test. 





On the Value of the Estimation of the Ionic 
Calcium of the Serum in the Diagnosis of, and as 
a Gauge of Progress in Sprue (H. H. Scott, Annals 
Trop. Med. & Parasitology, March 31, 1925).—The 
conclusions of this interesting paper are as follows: 
Sprue is a disease which is constantly associated 
with a fall in the amount of ionic calcium in the 
serum, whereas the total remains at or about 
normal. A rise and fall of the ionic calcium coin- 
cides with improvement and relapse. Absorption 
of calcium is little, if at all, interfered with, but 
calcium metabolism is upset. Consideration of this 
fact, and of some of the other symptoms of sprue, 
especially the cramps and tetany in severe or 
advanced cases, points to interference with the 
function of the parathyroid glands. Amelioration 
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of symptoms, followed by cure, is obtained by oral 
administration of suitable salts of calcium and a 
pure and active preparation of parathyroid in ade- 
quate doses. The period needed for cure by these 
means is much shorter than by previous methods, 
the main systems clearing up in some cases within 
a few days. The administration of the parathyroid 
must, however, be maintained to stabilize the 
amelioration, but no ill-effects have been found to 
occur if it be continued longer than is actually 
necessary to bring about this result. In the light 
of the above, it is interesting to note that most of 
the old empiric remedies contain lime as an import- 
anb constituent. 


Malaria Parasites in the Placental Blood (B. 
Blacklock and R. M. Gordon, Annals Trop. Med. 
and Parasitology, March 31, 1925).—Of twenty-six 
placentas of native women examined jin Sierra 
Leone twelve, i.e. 46 per cent., were infected with 
Plasmodium falciparum. The infection in many of 
these placentas was massive. Examination of thc 
peripheral blood of twenty-three of these cases re- 
vealed only four, i.e., 17 per cent., infected. In the 
placental blood, sporulating parasites were numerous, 
and also young and half-grown forms. Definite 
differences were observed in the number of meri- 
zoites produced by the parasites of different cases; 
these differences may influence the rapidity of onset 
and the course of the disease. Crescents were 
never found in the placental blood in any of the 
cases examined. No case of congenital malaria 
was encountered. Some evidence is produced 
which suggests that malaria infection of the mother 
predisposes to accidents during pregnancy or at 


birth, 





A Disease of Fowls in Palestine characterized by 
Leucocyte Inclusions (S. Adler, Annals Trop. Med. 
and Parasitology, March 31, 1925).—A disease of 
fowls in Palestine characterized by various forms of 
chromatic inclusions in the leucocytes is described. 
The inclusions appear to be identical with the 
leucocytic inclusions described and figured by 
Macfie from Eket, Nigeria. The disease in Pales- 
tine is considered to be the chronic form of the 
disease described by Macfie. It can be transferred 
to healthy fowls by blood inoculation. The inclu- 
sions appear five to six days after the inoculation 
of infected blood; they are considered to be true 
parasites belonging to the Chlamydozoa. Trans- 
mission experiments with Argas persicus were un- 
suecessful, but the experiments are not conclusive. 








The Eradication of Helminthiasis from the Egyp- 
tian Army (Major B. H. H. Spence, Jour. Roy. 
Army Med. Corps, May, 1925).—Fourteen per cent. 
of the soldiers treated in the Egvptian Army Gen- 
eral Hospital in Cairo, in 1923, were admitted prim- 
arily for parasitic worm infestation. Twenty-nine 
per cent, of the men invalided in 1923 from the 
same hospital were invalided for the effects of 


chronic infestation with parasitic worms. Large 
numbers of ‘‘ fit'"" men in the Egyptian Army suffer 
constantly from. signs and symptoms of parasitic 
worm infestation without feeling ill enough to 
report sick. The Egyptian soldier is notoriously 
lacking in resistance to the adversities of military 
service in a bad climate. There is every reason to 
believe that this is the direct result of his consti- 
tution having been undermined by chronic infesta- 
tion with parasitic worms. Ninety-one per cent. of 
a batch of 292 recruits for the Police School, Abas- 
sia, Egypt, were found to be infested with parasitic 
worms, some harbouring as many as four kinds. 
73 per cent. had ankylostomiasis, 52 per cent. schis- 
tosomiasis, 7 per cent. ascariasis, and 3 per cent. 
other infestations. The 212 ankylostomiasis cases 
were treated with a single dose of five cubic centi- 
metres of carbon tetrachloride. Three months later 
79 per cent. were found to have been completely 
cured. For efficacy, ease of administration, mild- 
ness of after-effects, safety and cheapness, carbon 
tetrachloride is incomparably the best anthelmintic 
yet discovered for the treatment of ankylostomiasis 
amongst Egyptians. The 152 schistosomiasis cases 
were treated with 21 grains of antimony sodium 
tartrate divided into twelve doses and given on 
alternate days by intravenous injections. Of the 
132 who were available for re-examination three 
months later, 95 per cent. were found to have been 
completely cured. By amplifying the dose on the 
lines indicated, it is probable that 100 per cent. of 
cures could be obtained in these comparatively 
lightly-infested — healthy-looking recruits. Cure 
depends upon finding the limit of saturation the 
patient ean tolerate and maintaining it till all the 
worms are dead. Antimony sodium tartrate merely 
kills the worms; it cannot be expected to repair 
hopelessly-damaged tissues. The derangement of 
the heart found in 16 per cent. of apparently fit 
recruits is probably the outcome of chronic tox- 
&mia, due to long-standing infestation with para- 
sitie worms. The necessity for subjecting all 
recruits for the Egyptian Army to a simple test. for 
cardiac efficiency was clearly demonstrated. 





Trichomonas vaginalis Donné (R. W. Hegner, 
American Journal of Hygiene, May 1925).— Vaginal 
mucous obtained from twenty women in the United 
Fruit Company Hospital at Tela, Honduras, and from 
twelve women in the United Fruit Company Hospital 
at Port Limon, Costa Rica, was positive for Trzcho- 
monas vaginalis in 50 per cent. of the cases at each 
hospital. Measurements of 100 specimens gave a 
range of from 7 microns to 21 microns in length, 
with a mean length of 16 microns and a range of from 
6 microns to 18 microns in breadth with a mean 
breadth of 11 microns. Morphological studies of 
smears prepared by the Schaudinn-iron-hematoxylin 
method reveal (1) four anterior flagella, which arise 
from blepharoplastic granules usually in groups of 
two; (2) three, four or five blepharoplastic granules ; 
(3) a large spindle-shaped nucleus containing many 
scattered chromatin granules and sometimes 4 
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karyosome ; (4) a small, undulating membrane which 
extends back about half the length of the body ; (5) a 
flagellum which runs along the outer edge of the un- 
dulating membrane, but does not become free at its 
posterior end; (6) a chromatic basal rod accompanied 
by chromatic granules; (7) an axostyle extending 
from the blepharoplastic granules along one side of 
the nucleus and thence to the posterior end of the 
body, from which it often protrudes, and surrounded 
by several rows of chromatic granules ; and (8) a fibril 
which arises from a blepharoplastic granule, extends 
along the side of the nucleus opposite the undulating 
membrane, is separated from the nucleus by a clear 
space, and probably represents a cystomal fibril within 
the lip of the cytosome. 





Some Observations and Experiments on the Irritating 
Properties of the Larva of Parsa hilarata Staudinger 
(R. G. Mills, American Journal of Hygiene, May, 
1925).— Parsa hilarata Staudinger has been found in 
North China (Peking and its environs) and has been 
shown to possess intense irritating properties. Injury 
is due to the mechanical introduction of a toxic sub- 
stance by contact with any of the sharp-pointed 
spines widely distributed over its body. It is appar- 
ently not necessary for a portion of the spine to 
remain in the skin. The so-called “ nettling hairs " 
are of very little importance. The toxic substance is 
contained within the spines, probably closely connected 
with the protoplasm, and has not been separated 
therefrom. It was destroyed or activated by almost 
every procedure employed, the chief exceptions being 
water, formalin 5 per cent. and sodium hydrate 1 per 
cent. Living larve are more irritating than the dead 
ones, regardless of the manner in which they are 
killed. Rigidity of the body is not a necessary factor 
in the production of lesions with killed larvae. Spines, 
just severed from the body, retain their irritating 
properties, but preparations and extracts from various 
portions, and produced in many ways, failed to induce 
more than a slight mechanieal injury in a few in- 
stances. The hypothetical toxic principle has not 
been definitely isolated, and very little is known as to 
its nature. Observations bearing on the habits and 
life-history of the species are described. 





The Toric Action of Oil Films upon Mosquito Larve 
with particular reference to Pine Oil Films (M. E. 
Barnes, American Journal of Hygiene, May, 1925).— 
Pine oil has a powerful soporific or paralysing effect 
upon mosquito larve and pups, and in effective doses 
results in their death either directly or, apparently, by 
drowning while under the effects of the drug. Ano- 
pheline and culicine larve, in many cases, may be 
resuscitated after prolonged submersion, even after 
being in contact with oil films. A method of resus- 
citating supposedly drowned larve is described. Crude 
oil is an eflicient and economical vehicle for carrying 
pine oil to larva by means of film dosage. A mixture 
of erude oil and pine oil in the proportions of nine parts 
of the former to one of the latter produces a better 
film than either ingredient and one which is highly 


effective in destroying all stages of anopheline and 
culicine larvae and pups. The ova of Anopheles 
quadrimaculatus Say are partially resistant to pine 
oil acting through films. 





The Vitamin Content of the Banana (Eva Sopp, 
Norsk Magazin f. Laegevidenskaben, Kristiania, Sep- 
tember, 1924).—Researches have proved that the 
banana is an excellent food for children. It contains 
19-20 per cent. sugar and starch, 4-5 per cent. protein, 
and one-half to one per cent. of fat. Authors do not 
agree, however, on the essential point as to whether it 
contains sufficient vitamins, especially vitamin A, 
which is of such vital importance in the case of children. 
Experiments have been carried out on rats with very 
interesting results. The rats were put on a basic diet 
free from A vitamin until they began to lose weight 
and show signs of A-deficiency. The majority had 
very advanced xerophthalmia. They were divided 
into three groups: Group I received bananas ad libitwm 
in addition to the basic diet ; Group II received 1 grm. 
banana daily in the basic diet: Group III received 
2 grm. banana daily in the basic diet. All the groups 
began to improve after a fortnight on the banana diet, 
especially with regard to the eye lesion. After three 
weeks there was an improvement in the general con- 
dition and the weight began to increase. The rats 
grew steadily until the end of the experiment, when 
they were fully developed. Group I increased most 
quickly and eventually attained the greatest weight, 
and Group III had a similar advantage over Group II. 
Two control Series were made ; in one the young rats 
received banana ad libitum with their basic diet from 
the first, while in the second they received their basic 
diet without banana. The second group soon fell sick 
and were all dead in seven weeks, but the first group 
thrived well. 

The experiments show that the disease-preventing 
or healing component of the A vitamin in the banana 
is very active, while the growth-promoting component 
acts rather more slowly, but is present in sufficient 
quantity. If these results can be applied to man the 
banana may be regarded as an ideal food. 





The Effects of “ Castela nicholsoni” in the Treat- 
ment of Chronic Amabic Dysentery (G. R. W. French 
and A. W. Sellards, U.S. Nav. Med. Bull., August, 
1924).—During 1923 seventeen cases of long-standing 
amoebic dysentery were treated in a naval hospital 
—all veterans of the Great War, who had been in- 
fected for periods varying from three to six years. 
Treatment was difficult ; it consisted in the injection 
of emetine. Castela nicholsoni, however, proved of 
value; it can be easily and pleasantly administered 
by mouth, and when properly used is more effective 
than emetine. It is necessary to use potent extracts 
and to administer practically the maximum tolerated 
dose. The response in individual cases varies greatly, 
symptomatic relief being obtained in the majority. 
In eleyen the stools became temporarily free from 
amcebe, in five the infection persisted, and in six the 
effects of the drug appeared magical, 
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Observations on Bilharziosis in Iraq (A. Hislop 
Hall, Journal of the Roy. Army Med. Corps, February, 
1925). — Bilharziosis is endemic in Iraq. It is wide- 
spread throughout the country and is not confined to 
the areas unaffected by the tide of the Persian Gulf. 
In Iraq it is always due to infection by Schistosoma 
hematobium. Its effect on the population both rural 
and urban is so marked that the disease must be con- 
sidered an important factor in the economic develop- 
ment of the country. It is liable to spread to other 
countries. Anti-bilharzia measures hold out reasonable 
prospect of success and should be put into operation. 
For the success of such measures close co-operation 
is required between the departments of health, 
irrigation and education. 





Malaria among Chinese University Students 
(K. H. Li, China Medical Journal, September, 1924). 
—Of 460 students of the Soochow University, 395 
claimed to be, or to have been, malarious; 124 had 
clinical symptoms and were found to harbour sub- 
tertian parasites in twenty, tertian in ten, quartan in 
six, and undifferentiated forms in twenty-five cases. 
A students’ strike confused conclusions, but malaria 
is held to be the most potent cause of loss of class 
attendance. Large mononuclears averaged 17°75 per 
cent. 





Report on an Investigation into the Epidemiology 
of Sleeping Sickness in Central Kavirondo, Kenya 
Colony (G. D. Hale Carpenter).—The „epidemic of 
sleeping sickness in Central Kavirondo was intro- 
duced about 1903 from Usoga across a chain of 
islands, and finally from Mageta Island to the coast 
of Kadimu close by.  Mageta was evacuated, and 
subsequent return of the population brought back the 
disease, leading to a second evacuation, second 
return, and renewal of the disease about 1920-21, 
leading to a final evacuation for two years. (Glossina 
palpalis occurs plentifully along the 100 miles of 
coast examined. Ample evidence was obtained that 
non-mammalian blood is much preferred to that of 
the hippopotamus, which was the only source of 
mammalian blood, except man and cattle at some 
localities. No trypanosomes were found in 238 
palpalis examined. An interesting account is given 
of the history of the great epidemic in Central 
Kavirondo, Sigulu and Mageta Islands. During the 
recent investigations no cases of sleeping sickness 
were seen so advanced as to be obvious to the eye 
alone, and the majority of the several cases diagnosed 
seemed in their own opinion in good health. Only two 
of the emigrants from Mageta Island showed tremors 
of the tongue and some degree of wasting. So faras 
could be ascertained by inquiry, the disease is quies- 
cent at the present time, the only deaths reported 
being among the Mageta people who had come away 
two years ago. 

The presence of these infected people in a settle- 
ment on the mainland in close contact with Jaluo 
natives, of whom none have acquired the disease, is 
strong evidence that agents other than Glossina are 
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not of material importance in the epidemiology of the 
disease. It was thought possible at one locality, 
where Glossina was reported to be unknown, that 
sleeping sickness must have been carried by some 
other agent, but close attention to local conditions and 
their history inthe past showed that there was ample 
evidence that at the time of the epidemic palpalis 
was probably there in adequate numbers, although 
barely able to exist at the present day. Attention is 
drawn to the fact that broad contact between a popu- 
lation of density over forty per square mile and 
palpalis at the rate of more than fifteen males per 
boy per hour conduces to infection by Trypanosoma 
gambiense. 





Complaints of Patients under Anti-leprosy Treat- 
ment, I. Nature and Frequency in Cases Receiving 
Chaulmoogra Ethyl Esters Preparations (W. H. 
Wade, C. B. Lara and C. Nicolas, The Philippine 
Journal of Science, December, 1924).—Few con- 
clusions are to be drawn from this paper, both 
because of its general nature and the influences 
affecting the data, though several points of interest 
are seen. The importance of complaints of patients 
in modifying the methods of treatment is emphasized. 
Their kinds and classification are discussed and so far 
as possible their relative frequencies as met with in 
the Culion Leper Colony. The sex of patients has 
no apparent influence on the number of patients 
complaining. Age has little relation to the total 
number of complaints, but local irritation is apparently 
most frequent in the youngest and most of the other 
conditions least frequent. Coughing and choking and 
lepra reactions are most frequent in the aged. Wide 
variations in the reports of the individual physicians 
prevent the drawing of conclusions as to the effect of 
different tendencies in administering medication. It 
is found that on the average the amount of medi- 
cation given during the period involved was decidedly 
not intensive. Analysis of the general relation of 
treatment methods to complaints shows little of the 
natural relationship between dosage, &c., and frequency 
of the various complaints, indicating clearly that the 
treatment staff as a whole has been careful to modify 
the administration of the drug to the side-effects 
produced, particular attention having evidently been 
paid to the dangerous respiratory tract symptoms 
and to lepra reactions. 





Complaints of Patients under Anti-leprosy Treat- 
ment, II. Comparison of Plain Chaulmoogra Ethyl 
Esters and Two Iodized Preparations (H. W. Wade, 
The Philippine Journal of Science, December, 1924). 
—-The plain chaulmoogra ethyl esters are irritating, 
particularly to the tissues at the point of injection 
and to the respiratory tract, so much so as seriously 
to limit the intensiveness of treatment with it in a 
leper population such as that of the Culion colony. 
Iodized preparations of the ethyl esters are much less 
irritating locally, which permits their more intensive 
use, and they also cause fewer complaints of general 
symptoms. The 2 per cent. iodized ethyl preparation, 
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heretofore generally used, has, according to the 
data examined, certain minor but not insignificant 
disadvantages over the plain drug. The 0'5 per cent. 
iodized preparation is in several respects distinctly 
superior to the 2 per cent. and, unlike this, in no 
important way compares disadvantageously with the 
plain drug. It is, therefore, the best of the three for 
routine anti-leprosy treatment. 





Height, Weight and Chest Measurements of Mon- 
solian Peoples, with Especial Reference to Southern 
Chinese (Wm. W. Cadbury, The Philippine Journal 
of Science, December, 1924).—The Chinese people 
average 165 centimetres in height. The people living 
south of the Yangtze River, in general, are shorter in 
stature than those north of this river. For Cantonese 
students of twenty years or over, the average height 
is 163°6 centimetres. The weight of the Chinese 
averages 56 9 kilograms in the north and 52'6 kilo- 
gams in the south. For Cantonese students of 
twenty years and over, the average is 51'9 kilograms. 
Taking the weight-for-height index as a criterion the 
index is found to vary from about 313 in the south to 
384 in the soldiers of the north. For Cantonese 
students it averages 317. These figures are much 
smaller than the averages for Americans and 
Europeans. The chest circumference of Chinese is 
relatively small, varying from 77/4 to 869 em. For 
the students in South China, the average circum- 
ference of the chest during rest is 78°9 cm. and they 
have a play of chest of about 6 centimetres. The 
Southern Chinese are therefore inferior to their 
northern brothers in height, weight, and chest 
measurements. The Mongolian tribes of the far 
North and the peoples of Indo-China to the south 
are inferior in size to the Southern Chinese. Because 
of the great tendency of the Cantonese people to 
travel and their intermarriage with the Malay peoples 
it ean be assumed that this admixture has had much 
to do with producing & smaller race of Chinese. 
On the other hand, the author has observed that 
they are capable of developing almost the same 
degree of muscular energy and physical endurance as 
are the larger races of mankind. 


Studies in Addison's Disease (L. Browning, Journal 
of American Medical Association, January 31, 1995). 
—In this report emphasis has been placed on the 
improvement accruing under forced organotherapy. 
The results have exceeded expectations in several 
instances. On the other hand, in spite of thoughtful 
and continuous efforts, five of the twelve patients 
died under treatment. The prognosis in Addison's 
disease is very grave. Only in a certain proportion 
of the cases can marked or lasting improvement be 
expected or obtained. At best, the treatment can 
only combat functional insufficiency of the supra- 
renal glands. If this is the outstanding factor in the 
disease, a form of substitution or complementary 
treatment may prove of decided value. The treat- 
ment probably exerts no influence on the funda- 
mental pathologic processes underlying the Addisonian 


manifestations. Since nothing better is available, the 
Muirhead treatment should be given a fair trial in 
every case of Addison's disease, care being exercised, 
however, to see that the patient's individual tolerance 
is determined and given due consideration, and that 
simultaneously every measure is utilized in com- 
batting the associated symptoms and the underlying 
pathologie process. 





The Skin Capillaries in Raynaud's Disease (G. E. 
Brown, Archives of Internal Medicine, January, 1925). 
— The skin capillaries in eight cases of Raynaud's 
disease were studied during the different colour phases 
exhibited by this disease. In the normal compensated 
periods, many of these vessels disclose evidence of 
disturbed capillary tone, abnormal flow or complete 
stasis. The degree in which these abnormalities 
exist determines in a large degree the colour of the 
skin. The stage of syncope reveals many empty or 
partially filled contracted loops with stasis. The 
period of asphyxia is due to refilling of the capillary 
loops from segments of arterial or venous blood, or 
both, and dilatation of the loops with varying periods 
of stasis which determine the degree of cyanosis. 
The longer the cessation of capillary flow, the more 
pronounced is the capillary dilatation, and the greater 
the carbon dioxide content of the capillary blood. 
The recovery or rubor phase is due to resumption of 
capillary flow, more complete opening up of capil- 
laries, pressure of oxyhamoglobin, and partial recovery 
of capillary tone. Additional evidence is presented 
to prove the existence of independent behaviour of 
the skin capillaries. 





The Treatment of General Paralysis by Malaria (T. 
Wishart Davidson, British Medical Journal, March 7, 
1925).—The conclusions of this article are that the 
malaria treatment of general paralysis is justifiable 
and hopeful, provided the patients are in fair physical 
health. The earlier the case the better the prognosis. 
The treatment is contra-indicated where the patient is 
likely to have a fatty heart or where there is poor 
physical health. It may be added that the adminis- 
tration of strychnine, with digitalin or strophanthin 
to steady the heart, is advisable and helpful, especially 
during the later pyrexial attacks. Relapses of 
malaria do occur, but practically only in mosquito 
infected cases. Compared with infection by the 
inoculation of trophozoites, it would appear that in- 
fection by the sporozoites from the mosquito produces 
a parasite which readily becomes resistant to the 
immune body, and thus relapses frequently occur. A 
previous attack of malaria would appear to induce 
partial immunity; although scanty parasites appear 
in the peripheral blood there is no rise of temperature. 





Primary Carcinoma of the Lungs (B. M. Fried, 
Archives of Internal Medicine, January, 1925).— 
Primary carcinoma of the lungs is apparently much 
more frequent than is commonly believed. Because 
of the similarity, from the clinical point of view, of 
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primary lung cancer and a great many chronic lung 
infections, and particularly chronie pulmonary tuber- 
culosis, primary malignancy of the lungs is often 
mistaken for phthisis or other lung disease. Primary 
carcinoma of the lungs possesses & vigorous meta- 
static power. From the cases here reported, it seems 
that the tumour metastasizes very early, and the 
bones and brain are apparently much more frequently 
involved than is generally recognized. The bones may 
be infiltrated with tumour without producing any 
change in the outward structure. 
property (early metastasis) the chief symptom of the 
patient, as well as the attention of the clinician, is 
concerned with the secondary involvement, while the 
primary lesion is often overlooked. In any case of 
chronic lung affection with an atypical course and 
persistence of symptoms, especially if tuberculosis is 
excluded, malignancy should always be considered. 
The presence of pulmonary tuberculosis does not 
exclude the coexistence of malignancy in the same 
organ. 





Focal Infection in Peptic Ulcer (R. L. Haden and 
P. T. Bohan, Journal of the American Medical Associa- 
tion, February 7, 1925).— In the case reported, experi- 
mental proof of a causal relationship of chronic foci 
of infection to an existent peptic ulcer was obtained 
by the injection into animals of bacteria recovered 
from the focus. In twelve patients, dental infection 
was probably the primary cause. Forty-five rabbits 
were injected with cultures from dental foci in three 
patients; 53 per cent. of the animals showed peptic 
lesions at necropsy. Only seven per cent. of 535 
control animals similarly injected had such lesions. 
Eleven rabbits were injected with the cultures from 
the tonsils of five patients. Ten showed at necropsy 
lesions of the stomach or duodenum. The duodenal 
lesions that are observed experimentally are limited 
to the duodenal bulb, just as they are in man. The 
gastric lesions have a similar anatomic distribution. 
The evidence presented is good proof of the infectious 
theory of peptic ulcer. Patients with peptic ulcer 
should be thoroughly studied from the standpoint of 
chronic infection, and all possible foci removed. 
Gastroduodenal malfunction without demonstrable 
focal lesions may likewise be a manifestation of focal 
infection. 


Mycotie Paronychia and Dermatitis (L. B. Kingery 
and C. H. Thienes, Arch. of Dermatology and 
Syphilology, February, 1925).— This condition has 
not been hitherto described, and is apparently peculiar 
to fruit canners. It is commonly known as “ fruit 
poisoning," and has existed in certain sections of 
North-west America for a number of years. Cul- 
tures from several patients have uniformly revealed 
pure cultures of a yeast-like organism. Animal and 
human inoculations with organisms thus obtained 
result in a clinical picture practically identical with 
known mycelial infections of the skin, and exactly 
corresponding to the symptoms of patients suffering 
from the disease. 


Because of this | 


Painful Nodular Growth of the Ear (O. H. Foerster, 
Arch. of Dermatology and Syphilology, February, 
1925).— The remarkable uniformity in the clinical 
symptomatology, as well as in the histologic features 
of the cases of painful nodule of the ear recorded 
thus far by Winkler and Foerster, indicates that the 
condition is an entity. It is readily differentiated 
from epithelioma, keratosis and other conditions which 
may resemble it, on the basis of both clinical and 
histological characteristics. The etiology is un- 
known, although the anatomic peculiarities of the 
part of the ear almost exclusively affected are sug- 
gestive of the pathogenesis of the condition, and 
lend support to the foreign-body theory advanced 
by Winkler. 


Melanosis after Arsenobenzol (W. J. O'Donovan, 
Brit. Journ. of Dermatology and Syphilis, February, 
1925).— The long-continued oral administration of 
arsenic is admitted to cause in rare instances a 
melanosis of the ‘skin. This melanosis has special 
features of widespread distribution and circular white 
spots. Acute oral intoxication by arsenic may produce 
exfoliation and pigmentation. Minute doses of arsenic 
are sometimes sufficient for the production of melano- 
dermia, although as a rule prolonged absorption, 
medicinal, occupational or accidental is responsible. 
A case is reported of grave and persistent melanosis 
after eleven doses of neo-salvarsan that is closely 
similar to the described cases of arsenical melanosis 
of the pre-salvarsan period. 


Epidemiological Studies on Respiratory Infections 
of the Rabbit. VI. Etiology of Otitis Media 
(D. T. Smith and L. T. Webster, The Journal of 
Experimental Medicine, February 1, 1925). — A 
common form of otitis media occurring in rabbits is 
described. The condition in the great majority of 
instances is associated with the inflammation of the 
upper respiratory tract known as snuflles and with 
the presence of Bacterium lepisepticum. This organism, 
when introduced into the external nares of rabbits 
hitherto protected from infection with it, is capable of 
inducing a purulent otitis media indistinguishable 
from the natural one. In the rabbit the connection 
between the nasal passages and the middle ear is such 
that a pathogenic agent introduced into the nose may 
readily invade the entire group of cavities connected 
with the upper respiratory tract. 





The Influence of the " Diaplyte" Antigen of Dreyer 
on Tuberculosis of the Guinea-pig (J. J. Bronfen- 
brenner and E. L. Straub, The Journal of Experi- 
mental Medicine, February 1, 1925).—The writers 
have prepared “‘diaplyte’’ antigen according to 
Dreyer's procedure, and have studied its therapeutic 
and prophylactic value in experimental tuberculosis of 
guinea-pigs. In their hands it has failed to yield 
beneficial effects. The animals treated with the 
antigen tended in general to develop lesions more 
quickly and to die earlier than the controls. 
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Contributions to the Pathology of Experimental 
Virus Encephalitis. (2) " Herpetic Strains of Ence- 
phalitogenic Virus” (S. Flexner and H. L. Amos, 
The Jour. of Exper. Med., February 1, 1925).—In this 
paper it is shown that unequivocal strains of herpes 
virus exist in man, which in the rabbit exhibit a 
degree of encephalitogenic power not exceeded, and 
perhaps rarely equalled, by any strain of the so-called 
encephalitis virus. The fact that such highly ence- 
phalitogenic strains of the herpes virus exist in nature 
bas, at the moment, theoretical and practical import- 
ance. Until recently the view has been accepted by 
certain workers in the field that two biologically 
distinct viruses of this class occur—one including 
epidemic encephalitis and the other febrile herpes in 
man. 

———9————— 


Abstract. 





AGGLUTININ FORMATION FOLLOWING THE 
USE OF CASTELLANI'S GLYCERO-VACCINE.' 


By CRISTOBAL MANALANG, 
Of the Philippine Health Service, Zamboanga, P.I. 


ONE of the difficulties encountered by the Philippine 
Health Service in its work is the complete adminis- 
tration of the three standard injections for immuniza- 
tion against cholera or typhoid in campaigns, particu- 
larly provincial campaigns. This is due to lack of 
trained personnel, long distances between houses, and, 
most important of all, the tendency of the people to 
avoid succeeding injections after having received the 
first one. Preliminary experiments were made to 
note the presence or absence of agglutinins following 
one injection of the usual vaccine (1 c.c. = cholera, 
1,000 million; B. typhosus, 500 million; paratyphoid 
A, 250 million; paratyphoid B, 250 million). Ten 
prisoners from the municipal jail at Zamboanga were 
injected with 1 c.c. of saline anticholera typhoid 
vaccine. Only one showed agglutination with cholera 
vibrio in 1 to 10 dilution after one month of 
observation. 

Failing to obtain satisfactory anticholera agglutinin 
formation by the use of this vaccine, we were tempted 
to investigate agglutinin formation by the use of a 
single dose of Castellani’s vaccine. Although agglut- 
inins are by no means the only indication of immunity, 
still, the study of this phase was the best we could 
do with our facilities. The vaccine used was prepared 
as follows :— 

Seed.—Two strains of cholera vibrio from the 
Manila epidemic of 1919; two strains of B. typhosus 
from the University of the Philippines, 1920; para- 
typhotd A and B from the Army Medical School, 1918. 

Culture.—Plain nutrient agar using meat extract, 
reaction to phenophthalein about 0°5 per cent. to 1 
per cent. acid. Put up in litre flat pharmacy small- 
necked bottles containing about 150 c.c. of agar; 





‘ Abstracted from the Philippine Journal of Science, March, 
1925. 


when slanted a maximum agar surface of about 170 
cm.” is presented. 

Inoculation.—Standard twenty-four-hour agar slant 
of the seed was emulsified in ‘15 c.c. of saline and 
each bottle inoculated with 5 c.c. of the emulsion, the 
agar surface covered by tilting, and the bottles incu- 
bated at room temperature (30°C.); 4 bottles were 
inoculated with cholera vibrio, 2 bottles with B. 
typhosus, and 1 bottle with B. paratyphotd A, and 
1 bottle with B. paratyphoid B. 

After twenty-four hours at room- temperature the 
growth in each bottle was emulsified in 195 c.c. sterile 
saline, mixed in a sterile litre bottle and well shaken. 

Standardization.—Wright's method and opacity 
method; 1 c.c. of the mixture to contain 8,000 
million (cholera 4,000 million; B. typhosus, 2,000 
million ; paratyphoid A, 1,000 million ; paratyphoid B, 
1,000 million) approximately; preservation, 0°5 per 
cent. phenol, 2 per cent. glycerine. 

Water Bath.—Fifteen to twenty minutes at 60° to 
65°C. Tested for sterility by culture and animal 
inoculation. 

Bottling.—Passed through sterile bottling set with 
sterile gauze filter into sterile bottles and stoppered 
with sterile corks. 

Dose.—One c.c. for adults. Children, according to 
age and development (under 5 years, 0°5 c.c.; 11 to 
15 years, 0°75 c.c.). 

TECHNIQUE OF THE TEST. 

At least one capillary drop of serum was obtained 
by the usual method and mixed with nine capillary 
drops of normal saline solution. From this other 
dilutions of 1 to 20, 1 to 40, &c., were made. Fresh 
eight to twenty-four-hour old cholera slant was used 
for the test by making a slightly turbid suspension of 
this in normal saline solution. One loop of this added 
to one loop of the 1 to 10 serum dilution gave a final 
dilution of 1 to 20, &c. The test was observed under 
the microscope and controlled with or without normal 
serum in aseparate hanging drop. Observations were 
made at room temperature (about 28° to 30? C.) after 
one hour. . 

The sera of 43 student nurses and attendants of 
the Zamboanga General Hospital were first examined 
for anticholera agglutinin and all were found negative 
in 1 to 20 dilution at room temperature, after one 
hour. They were then injected subcutaneously with 
1 c.c. of the above-mentioned vaccine. The reactions 
in all of them were swelling of the arm with heat, 
pain and redness. Headache and indisposition were 
present in about one-third of the cases. Slight fever 
(37°5° to 38? C. per axilla), lasting from one to five 
hours in five cases. One chlorotic girl had to be 
admitted to the hospital for two days due to fever 
(35? to 39° C. per axilla) and weakness. With the 
exception of this one person, all continued at work. 

The sera was tested against cholera vibrio every 
day during the first ten days, every two days during 
the following ten days, and once a week thereafter, 
using 1 to 20, 1 to 40, and 1 to 80 dilutions. These 
observations were continued for 160 days and the 
following results were noted. In 6 of the 43 cases 
no agglutination in 1 to 20 dilution was found. 
Thirt: -seven cases showed positive agglutination at 
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some time. The appearance of positive reaction, in 
days, after injection is shown in Table I. 


TABLE I. 


Days after injection Cases 


mmm 
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m 
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Total ... 37 


Table II shows the persistence of agglutinin in 20 
positive cases which became negative in 1 to 20 
dilution, during 160 days’ observation. 


TABLE II. 

Days Cases 
14 1 
19 1 
21 1 
30 3 
51 2 
80 6 

120 6 

Total ... 20 


Table III shows the maximum titre of sera attained 
during observation. 


TABLE III. 

Dilution Cases 
1to 20 ies nee deli 15 
1 to 40 n T es 15 
1 to 80 or more  .. is 9 

Total ... 97 
SUMMARY. 


A single dose of 1 c.c. of Castellani's glycero-vaccine 
(cholera, 4,000 million; B. typhosus, 2,000 million: 
paratyphoid A, 1,000 million; paratyphoid B, 1,000 
million) produced anticholera agglutinin in 37 of 43 
vaccinated persons. 

Of the 37 positive cases, agglutinins appeared in 24 
cases between the ninth and fourteenth days after the 
single injection. 

Six cases remained 
observation. 

Of the 37 positives, in 20 cases agglutination 
became negative in dilutions of 1 to 20 within 160 
days after vaccination. 

In more than 50 per cent. of these cases agglutinins 
were present in the blood of vaccinated persons for a 
period of three to four months. 

The formations of agglutinin observed in the blood of 
persons vaccinated with Castellani’s glycero-vaccine 
were more satisfactory than those obtained with the 
usual saline vaccine when used in single 1-c.c. doses 
(cholera, 1,000 million; B. typhosus 500 million ; 
paratyphoid A, 250 million; paratyphoid B, 950 
million). 

The reactions, both local and general, were practi- 


negative for 160 days of 





cally the same as those from saline vaccine, consider- 
ing the number of bacteria given. 
This vaecine was given to at least 40,000 people 
and not a single mishap was reported. 
——9———— 
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BULLETIN DE LA SOCIÉTÉ DE PATHOLOGIE 
EXOTIQUE, March 11, 1925. 


Experiments of Antiplague Vaccination by the Mouth 
in Man (G. Raynal).—These experiments of vaccina- 
tion per os were carried out during an epidemic of 
bubonie plague at Diego-Suarez during the months of 
July, August, September, 1924. Although the epidemic 
was a small one, the mortality was very high. The 
vaccine used was '' Pestedo " and the results were very 
good. There were no intestinal or general reactions 
in any of the cases. The number of tablets taken by 
each patient was seven per day. These results call 
for further experiments on a larger scale. 


Experiments of Antimeningococcal Infection in the 
Belgian Congo (F. Van den Branden). —Experiments 
carried out during the war with antimeningococcal 
vaccine did not give very satisfactory results. In 
1923, however, Calbraic obtained excellent results in 
an Annamite contingent. In 1924, at the beginning 
of the dry season, an epidemic broke out at Stanley 
Pool of cerebro-spinal meningitis ; thirteen cases due 
to meningococcus and ten cases to pneumococcus. 
All the natives of both sexes were given prophylactic 
injections of antimeningococeal vaccine according to 
age. The injections were administered either subcu- 
taneously or intramuscularly ; there were no appreci- 
able local or general reactions. Nearly two months 
later thirteen more cases were detected ; three due to 
meningococcus and ten to pneumococcus ; of the first 
three one had not received injections, and the other 
two who had, quickly recovered. These results 
undoubtedly prove the value of antimeningococcal 
vaccine. 


A Case of Dercum's Disease affecting the whole 
body except the Face, Hands, and Feet in a Native 
Woman of Morocco (Mme. E. Delanoe).—The patient 
was aged 40 to 45. She was an enormous size, and 
could hardly walk without balancing herself with her 
arms. She complained of pains all over her body 
which were almost insupportable at night; very often 
she could not sleep. The joints were the parts most 
painful, especially the small ones; headaches were 
continuous, and were also worse at night time. The 
patient believed the condition to be of syphilitic 
origin, and asked for intravenous injections. About 
twenty-five years ago she had contracted syphilis oj 
a very severe type; there was a generalized eruption 
fever, and headaches. The eruption left a slighi 
swelling all over the body, which had gradually in. 
creased, and had never ceased. Under iodide treat 
ment the eruption disappeared and the pain ceased 
When the pain returned the patient had recourse tx 
iodide. She is now improving rapidly under injec 
tions of neoarsenobillon. 














"Clou de Biskra,” observed in the Neighbourhood 
of Alyiers (J. Montpellier).—Report of three further 
eases of oriental sore near Algiers proves that the 
malady is more widespread than is generally believed. 
Attention is drawn to the likeness of oriental sore to 
cutaneous tuberculosis, which is the cause sometimes 
of diagnostie errors. In these cases a peculiar crust 
was observed, which is described, and to which the 
author thinks more attention should be given, as it is 
a very useful factor in diagnosis. 


Secondary Infection of the Ulerus post partum by 
Chilomastix mesnili (R. Pons).—Chilomastix mesnili 
is a parasite frequently found at Saigon in the stools 
at laboratory examination. In this case, however, the 
infection had made its way to the genital tract, vagina 
and uterus, after a confinement. The patient was of 
robust constitution and the mother of two healthy 
children. She had been suffering from dysentery 
sbout three years before giving birth to another child, 
but during this interval had regular attacks of serous 
diarrhea. Two days after the child was born, fever 
<t in and diarrhea. Examination showed the 
presence of numerous flagella in the stools and 
lochia, identified as Chilomastix mesnili. 


On the Culture of the Intestinal Protozoa (W. L. 
Yakimoff, Mlle. W. J. Wassilewsky, and Mlle. N. A. 
Zwietkoff).—Cultures of several protozoa of the 
intestine of man and laboratory animals have been 
obtained on Frosch-Schardinger gelose medium. With 
this medium cultures can also be obtained of protozoa 
of the earth, water, hay, straw and grain, but it is 
preferable to make the first culture on ordinary diluted 
broth. There are some protozoa, however, which are 
not cultivable on Frosch-Schardinger gelose : Lamblia, 
Ckilomastix, Trichomonas, Octomitus, Trichomastix. 


On the Existence of Ankylostomiasis in Turkey 
‚Akil Moukhtar and Sedad).—A second case is reported 
of ankylostomiasis at Constantinople; the first was 
deseribed by Vassif Bey. Both patients were peasants 
working in the fields and had never followed any other 
occupation. 


THE INDIAN MEDICAL GAZETTE, April, 1925. 


Clinical Studies on Digitalis in Bengal (S. C. Bose): 
—Over 150 cases of heart failure have been clinically 
studied, of which a large number were in imminent 
danger. Of these only 6 per cent. of cases had 
auricular fibrillation, while 94 per cent. had normal 
rhythm starting at the sino-auricular node. On the 
contrary, over 66 per cent. of all cases of heart failure 
in Europe and America have auricular fibrillation. 
Standardized tinctures obtained direct from Parke, 
Davis and Co. were used in almost all the cases, in 
preference to other preparations of digitalis. The 
average quantity of tincture necessary to induce toxic 
effects varies in cold countries from 4 to 7 fluid 
dracbms. In Calcutta the smallest dose required 
was 9 drachms, the highest was 29 drachms, and the 
average dose was well over 14 drachms. This result 
is partly due to loss of potency of tincture and partly 
to increased decomposition in the alimentary tract 
and liver. To obtain prompt results in grave cases, 
the tincture has been used, and ought to be used in 


doses of 2 to 3 drachms per day for five days. 
Cases of failure with normal rhythm require nearly 
the same dosage as cases with auricular fibrillation. 
Cases of failure, with free aortic regurgitation, syphi- 
litic myocarditis and a strongly positive Wassermann 
reaction, do not benefit permanently from digitalis. 
Senile hearts, cases of marked hypertension and cases 
of grave anemia with fatty degeneration of the myo- 
cardium respond remarkably well to digitalis. 

The stage of optimum benefit from digitalis usually 
merges into the stage of minor intoxication from 
cumulation of the drug. With the tincture as 
obtained in this country it is extremely rare to get 
toxic effects from the use of tincture of digitalis in 
B.P. doses of 15 minims thrice daily. 

The toxic effects such as slowing of the heart rate, 
nausea, vomiting and diminished diuresis often come 
on almost simultaneously, and after massive doses of 
2 drachms a day have been taken for more than 
seven days. Apart from slowing digitalis may rarely 
provoke a sudden paroxysmal tachycardia of 180 p.m., 
termed “digitalis tachycardia.” 


Combined Carbon Tetrachloride and Oil of Cheno- 
podium in the Treatment of Hookworm Disease. A 
Report of the Treatment of Seventy Cases (Asa C. 
Chandler and A. K. Mukerji).—From results obtained 
by these experiments the authors do not think that 
the addition of chenopodium to carbon tetrachloride 
is of any value in pure Necator infections, but the 
evidence, so far as it can be judged from a small 
number of cases, is strong that the combined drugs 
have a considerably more powerful effect on ankylo- 
stoma than has either drug alone. In places where 
ankylostoma and ascaris infections are common, 
therefore, a combination of carbon tetrachloride and 
oil of chenopodium is the best anthelmintic to use. 
This has also been proved by various other authors. 
The dosage employed of 60 minims of carbon tetra- 
chloride in milk and 15 minims of oil of chenopodium 
in-a capsule is considered safe for controlled patients ; 
for field work on a large scale a smaller dose of these 
drugs in the same proportions is recommended. It is 
significant, however, that the fatal cases of carbon 
tetrachloride poisoning have always followed small 
doses, indicating that the condition and diet of the 
patient are more important factors than the size of 
the dose. 


The Treatment of Cholera by Cresol and Acid (F. J. 
Palmer).—' The author has found that cresol in asso- 
ciation with acid in the treatment of cholera is superior 
to cresol alone. So far only nine cases have been 
treated but the results have been quite promising. 
The dose of acid is a small one, and graduated in 
view of the greater liability of children to acidiosis. 
It is essential that the doses should be freshly made 
to obtain good results. 


Is Trichomonas hominis Pathogenic ? (P. Ganguli). 
— Opinions have varied as to the pathogenicity of 
Trichomonas hominis ever since its discovery in 
1854 by Davaine. Dobell, O'Connor, Knowles and 
other protozoologists believe that this protozoon is 
not pathogenic. Ganguli, for the following reasons, 
is of the opinion that T. hominis is pathogenic: 
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(a) Out of forty-three cases in which trichomonas 
was found in human stools in Eastern Bengal, no less 
than thirty-six were suffering from either diarrhea 
or dysentery. Stools of three such dysentery cases 
were " plated" but no colony of dysentery bacilli 
was discovered. Seven cases with normal-formed 
stools showed motile trichomonas. These cases are 
considered carriers in analogy with | Entamaeba 
histolytica carriers. Just as some persons may 
harbour E. histolytica without showing any signs 
of dysentery, so trichomonas may be found in 
persons passing healthy stools. (b) Trichomonas 
has been found to contain red blood-cells. No other 
non-pathogenic intestinal flagellate has been found to 
have ingested the red blood-cells. (c) Trichomonas 
infestation ean easily be removed with large doses 
of oil of turpentine given with castor oil emulsion. 
Patients showing E. histolytica in their stools in 
addition to trichomonas require emetine as well. 
(d) In two cases passing dysenteric stools, both 
E. histolytica and trichomonas were found. The pH 
of both the stools was 6'8. In nearly all the cases 
the reaction of the stools showing trichomonas was 
distinetly alkaline ; but in these two cases, although 
the reactions of the stools were acid, the flagellates 
were found to be as active as ever. 


Trichomonas Infection in the Urine- (S. K. Ghosh 
Dastidar).— Trichomonas hominis infection of the in- 
testine and Trichomonas vaginalis infection have been 
described by several writers, but this is apparently the 
first description of trichomonas infection in the urine. 
In routine examination of some thousand specimens 
of urine of both sexes, the author recently encountered 
this parasite in four individuals—three males and one 
female. All the samples were collected in clean glass 
urinals, so that there can be no question of fæcal con- 
tamination. It would appear that trichomonas may 
cause a mild urethritis, attended with smarting and 
burning on micturition, or the discharge of pus per 
urethram, but that this urethritis is cured on the 
disappearance of the trichomonas. 


On the Technique and Significance of the Rosindole 
Reaction, applied to Urine (A. Neave Kingsbury and 
K. Kanagarayer).—-The authors describe a technique 
for the application of the Rosindole test to urine. A 
positive result does not indicate presence of indican 
in the urine. An interesting point is that the per- 
centage of positive cases is decreased in nephritic 
cases and increased in liver and insufficiency cases. 


Intravenous Injections of Sodiwm Iodide in the Treat- 
ment of Goitre (E. A. Davis and P. Bell).—Interesting 
results have been obtained by the administration of 
intravenous injections of sodium iodide in cases of 
goitre; 5-6 gr. intravenously is tolerated well without 
any reaction, in a solution of 1 gr. to 1 c.c. of distilled 
water. It remains to be seen whether, after the 
the goitre has been reduced to normal, it will remain 
so or whether it will recur. So long as the patient 
remains in his original surroundings it will probably 
recur, at least in the great majority of cases. After a 
cure the patient should be removed to a more suitable 
place with a varied diet. If sodium iodide could be 
issued in tablet form it would be more convenient for 
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several reasons. A chemically pure supply of the 
drug is necessary for intravenous injections to ensure 
safety. Further- observations on this subject will be 
published later. 





Medical "Retos. 


LONDON SCHOOL OF HYGIENE AND 
TROPICAL MEDICINE. 


DIVISION OF TROPICAL MEDICINE AND HYGIENE. 
Examination Result, 78th Session, April-July, 1925. 


Distinction: A. McKenzie (winner of ‘ Duncan” 
Medal), H. E. Meleney, K. A. T. Martin, E. A. Seagar, 
W. E. Corner, T. F. Sheehan, G. S. P. Noble, C. R. 
Philip, G. Waugh Scott, A. M. Said. 

Passed : W. Wilkinson, H. D. C. Rice, Hans-Raj, 
J.C. R. Buchanan, J. W. Field, C. Sturton, Miss C. A. 
Stuart, A. Ramakrishnan, F. M. Halley, M. L. Chang, 
Miss G. Lowe, D. Drysdale-Anderson, M. Burn, R. 
Comty, J. S. Armstrong, L. Blake, F. H. King, R. 
Mackay, I. M. R. Pilot, S. W. Eveson, Miss I. Keess, 
E. G. H. Payne, Y. Y. Ying, W. Nelson, C. Wilson, 
D. M. McSwan, M. S. Mahmood, B. O. Wilkin, J. H. 
Pasqual, C. F. Maclean, A. Malchi, L. A. Willmott, 
W. K. MeCandliss, H. J. O'D. Burke-Gaffney, J. H., 
Owen-Flood, S. R. P. Montgomery, G. W. Harley, 
W. J. Moir, J. R. Davies, Miss D. Durance, J. A. 
Ahlquist, Miss M. E. Bennet, C. S. Wilson, Miss W. 
D. Cargill, M. J. Marren, Hannah Khouri, S. M. Ali, 
M. Chandra, H T. Chiang, C. B. Macleod, H. A. 
Rahmeh, A. F. R. Dove, M. Rodriques, I. G. Soliman. 
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Correspondence. 





To the Editor of the JOURNAL OF TROPICAL 


MEDICINE AND HYGIENE. 


Sir,—In regard to the common South African 
host for the Bilharzia parasites, although Professor 
Ferdinand Krauss originally described the species as 
Physopsis africana and is therefore entitled to have 
the brackets omitted from his name, the species is 
now being described as Isidora (Physopsis) africana 
(Krauss), as will be seen from Major M. Connolly's 
well-illustrated description of “The Non-Marine 
Mollusca of Portuguese East Africa," published in the 
Transactions of the Royal Society of South Africa, 
volume xii, part 3, 1925, where some interesting 
details are also given to enable us to differentiate the 
species from Isidora (Physopsis) globosa (Morelet) 
which I have found infested with two distinct 
schistosomes at Lourenco Marques, and which is 
believed to be the common host for the Bilharzia 
parasites right across the African Continent from 
Portuguese East Africa to the Gold Coast and 
Sierra Leone. 

Yours faithfully, 
F. G. CAWSTON, M.D. 
June 22, 1925. 
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Original Communications. 





STUDIES OF THE YELLOW FEVER EPIDEMIC 
IN SALVADOR, C.A., IN 1924. 

By Henry R. Murcer, M.D., and C. Byron BrarsDELL, M.D. 
Special Members, Field Staff, International Health Board, 
The Rockefeller Foundation. 

DURING June, July, August, September, and 
October of 1924, an epidemic of yellow fever occurred 
in San Salvador, the capital of the Republic of 
Salvador, C. A. The diagnosis was made from the 
clinical symptoms and from the autopsy findings 
by the local physicians (Segovia, Lardé) and by 
members of the Rockefeller Commission (Molloy, 
Bailey, and Hanson). Altogether there were fifty- 
six recognized and recorded cases of yellow fever of 
which fifteen were fatal, but the total number of 
cases is difficult to ascertain exactly. At least five 
cases occurred in a barracks among soldiers and 
many in the Casa Presidential, in the hotels and 
houses within a radius of one or two blocks from 
the barracks. Although the first recognized case was 
in a man of German birth who became sick on 
June 5 and died on June 9, subsequently about fifty 
cases occurred in natives of Salvador or other central 
American countries. .It is estimated that about 1,500 
foreigners (British, French, Germans, Americans, 
Syrians and Chinese) live in San Salvador. ‘That so 
many natives were affected is partly explained by 
the fact that many of them were non-immunes from 
the interior of the republic who had recently come 
to hve in the capital, San Salvador, after having 
previously resided in the rural districts where yellow 
fever had not existed. 

During the latter part of the epidemic, cases of 
yellow fever were reported in other parts of the 
republic, but these outbreaks were relatively small 
and all occurred in the western part of the country. 
For instance, in the city of Ahuachapan (eighty miles 
west of the capital), twenty cases, eight of them 
fatal, were reported as suspicious of being yellow 
fever between August 1 and October 16. Also in 
Chalehuapa (twenty miles from Ahuachapan) between 
September 17 and October 5, six suspicious cases, 
with three deaths, were reported. 

Unfortunately, we arrived in Salvador a month 
after the last case of yellow fever was recorded in 
the country (November 13, 1924), hence we had to 
content ourselves with a study of such materials as 
could be gathered from the cases which had occurred 
earlier. Dr. Juan Segovia, the Director of the Public 
Health Department of Salvador, Dr. Lardé, the chief 
of the Anti-Larval Division of the Public Health 
Department, and Dr. Parada, Chief of the Laboratory 
of the Public Health Department very kindly turned 
over to us what could be obtained in the way of 
histories, autopsy protocols, autopsy tissues, and sera 
from convalescents and normal individuals. The 
facilities of the laboratories of the Dirección Géneral 
de Sanidad also were placed at our disposal. To 
Dr. M. E. Connor, of the Rockefeller Commission 
for Yellow Fever Control in Central America, too, we 
are thankful for constant help and attention. 





We directed our attention, first, to a study of the 
Pfeiffer phenomenon with sera from convalescents. 
Supplementary to the Pfeiffer reaction in conval- 
escents we carried out similar tests with the sera 
from groups of normal adults, normal children and 
individuals vaccinated against yellow fever. Next 
we studied the histopathology of yellow fever as it 
occurred in Salvador. 


(I) PFEIFFER REACTIONS WITH THE SERA OF 
YELLOW FEVER CONVALESCENTS AND OF 
NORMAL INDIVIDUALS. 


Through the kind efforts of Drs. Segovia, Lardé, 
and Parada, blood was obtained from individuals who 
had recovered from:clinically well defined or clinically 
suspicious yellow fever during the epidemic of 1924. 
The sera from these cases were tested against virulent, 
living cultures of Leptospira icteroides in the following 
manner :— 

A mixture consisting of 0°5 c.c. serum, 0'5 c.c. pure 
culture (taken from the surface of a growth on the usual 
“ Noguchi leptospira medium," and 1'5 c.c. of 0'9 per 
cent. saline was immediately injected into the peritoneal 
cavity of normal, medium sized guinea-pigs (200 to 
300 grm.). At intervals of twenty or thirty minutes, 
for a period of two hours, samples of the injected 
liquid were withdrawn from the peritoneal cavity 
with capillary pipettes and examined by means of 
a dark-field microscope. Control tests with the 
saline solution used and with sera from normal 
individuals, never exposed to yellow fever, were per- 
formed. Since it has been shown [1] that the various 
strains of L. icteroides obtained from Ecuador, Peru, 
Mexico and Brazil, are equivalent for this test, they 
were used indiscriminately. Most of the individual 
tests were repeated. It has also been repeatedly 
shown that the lytic substances present in the blood 
after an attack of yellow fever are specific against 
L. icteroides [1]. 

As indicated in Table A, of twenty clinically 
suspected or definite cases of yellow fever occurring 
in the city of San Salvador during 1924, sixteen gave 
definite positive Pfeiffer reactions, i.e., lysis of the 
leptospira within a period of two hours. Usually 
lysis took place in half an hour. One doubtful result 
was obtained in Case 10 which was clinically a 
positive case of yellow fever. Of the three negative 
cases, Case 24 was either not yellow fever or was 
aborted on the first day by the use of serum. 
Excluding this case we obtained 84 per cent. positive 
Pfeiffers in nineteen clinically positive cases of yellow 
fever. ' 

It has been extremely difficult to get reliable histories 
from the cases of Chalchuapa and Ahuachapan, and 
as the specimens of blood were exposed to the rather 
warm ambient temperature for three days before they 
reached the laboratory it is possible that the sera 
may have been altered in their activity. Sera were 
obtained from five cases and only two gave positive 
results (Table B). These tests were repeated, with 
the same result each time. It is quite likely that 
many of the suspicious cases in these two towns 
were not yellow fever; for instance, in Case 27 the 
patient herself gave us a history which was not very 
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auuuestive of yellow fever (see Remarks, Table B). 
ln Case 30 also the history states that malaria 
organisms were found in the patient's blood during 
her illness, hence this case may have been a severe 
form of malaria. The sera from these cases gave 
nogative Pfeiffer reactions. 

With a view to determining whether certain 
individuals who had apparently remained well during 
the epidemic had nevertheless passed through a mild 





sera of three individuals of this same group who had 
been vaccinated 130 to 160 days previously (exact 
date is not available). The tests in this group were 
all performed between January 12 and 19, 1925, 
i.e., not more than six or seven months after the first 
recorded case of the epidemic of 1924. From past 
experience [2 and 3], we would expect the serum still 
to give a positive reaction if the individual had had 
the disease within this period, even though in a mild 


TABLE A.—PFEIFFER TESTS WITH SERA OF YELLOW FEVER CONVALESCENTS IN SALVADOR, 1924. 


(Suspicious and definite cases.) 


Result. of 
Pfeitver 


Remarks 


+ .. Black vomitus ; jaundice ; albuminuria. 

+ .. Had much black vomitus; albuminuria late. 

— .. Mild chills and fever, headache, backache, pains in 
legs, bilious vomiting; sick for 5 days; became 
jaundiced in last days of illness. Rapid recovery. 

Is father of Case 8. Less severe than Case 8. 

Typical case. 

Typical case with black vomitus; melena, icterus, 
albuminuria and cylindruria; fever 7 days. 

Icterus; albuminuria. 

Fever 8 days; oliguria; albuminuria; bradycardia : 
epistaxis; bleeding from gums 

Diagnosed by Dr. Hanson as a ‘‘ mild case of yellow 
fever." 

No history available ; diagnosed as “ yellow fever." 

Icterus; oliguria; albuminuria and cylindruria ; 
vomitus spotted with blood; bleeding from gums ; 
menorrhagia. 

Melena, icterus; epistaxis; oliguria; albuminuria 
and cylindruria. 

No history available ; diagnosed yellow fever. 

Mild case (Dr. Hanson), fever 5 days. 

Mild case (Dr. Parada). 

No history available, but his physician called it a 
typical case. 

Diagnosed mild case (Dr. Hanson); rapid recovery. 

Regarded by Dr. Hanson as atypical and questionable ; 
given anti-icteroides serum on first day; improve- 
ment in few hours. 

+ .. Mild case, characterized chiefly by albuminuria : 

oliguria; cylindruria and bradycardia. 

+ .. No history available. 


I+ + +4 v 


I+ ++++ 4 


TABLE B.—PFEIFFER TESTS WITH SERA OF SUSPICIOUS YELLOW FEVER CONVALESCENTS FROM AHUACHAPAN 
AND CHALCHUAPA (SALVADOR), 1924. 


Number of 
a = D f 
ones Namo Date of onset Stine: eee Gaye between, 

1 E. de G. 2/5/94 19/19/24  ... 994 

8 E.G 9/6/24 12/12/24 Sas 186 

9 I. V 15/6/24 ... 14/1/25 "T 213 
10 J. C 18/6 94 ... 11/12/24 ah 176 
11 M. C. .. 18/6/24 ... 11/12/24 oe 176 
12 SOLES .. 29/7/24 ... 4/12/24 ay 128 
13 Peel til D) 31/7/24 ... 8/12/24 - 130 
14 S.M 12/9/24 ... 2/12/21 e 112 
15 . K. 18/8/24 ... 23/12/21 bis 127 
16 . S. M. .. 20/8/24 ... 12/12/24 a 114 

17 . E. A. .. 25/8/24 ... 24/1/25 ae 152 
18^... V.G 28/8/24 ... 2/12/94 aes 96 

19 .. J.A. M. 31/8/24 ... 2/19/94 ... 93 
20 .. S. 31/8/24 ... 15/12/91  ... 106 

21 . AF 2/8/24. 8/12/24 130? 
22 . RR ?/8/24 31/12/24 150? 
93... C. 4/9/24 15/12/24 ... 102 
24 JM 4/9/24 26/11/24 TH 82 

25 A 8/9/24 2/12/24 EN 115 
S6oa Be, se 4$ 8/9/94 .. ? 
Cane . Date of Number of days 
number Name Date of onset shi between eee 
27 .. RL 2/9/24 22/19/94  ... 111 

98 .. F.C. 8/10/94 29/19/94  ... 80 

29' ,, G.A 13/10/24 22/19/94 ... 70 

30 .. M.G. 7/9/24 23/19/94  ... 107 

8b i5 OE: 1/10/24 23/12/24 ... 83 


form of the disease without recognizing it, sera were 
obtained from a group of normal soldiers living in 
the barracks, where several cases occurred. Of the 
fifteen individuals (Table C), fourteen gave clear-cut 
negative results, and one a mild positive result. In 
this last case (Case 25), however, a vaccination, 
carried out either in August or September, 1994, may 
have been responsible for the mild positive reactions. 
However, negative results were obtained with the 


Result of 


Pteiffer Remarks 

—  .. Suspicious case in Ahuachapan ; but no vomiting ; no 
jaundice and no congestiou of eyes, according to 
patient. 

+ Suspicious case in Ahuachapan. 

+ Suspicious, mild case in Ahuachapan. 

— Suspicious case in Chalchuapa; Plasmodium vivar 
and falciparum found in blood during illness. 

—  .. Suspicious case in Chalchuapa. 


or unrecognized form. As already stated, among 
fifteen.soldiers that were examined, no such clinically 
unrecognized types of the disease were detected by 
means of the Pfeiffer reaction. 

It has been suggested that between epidemic periods 
the virus of yellow fever may be maintained in 
children who have the disease in an atypical form, 
so mild that it has hitherto not been recognized. 
It has been thought possible that such cases also 
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occur during epidemics. With the hope that these 
cases might also be detected by the Pfeiffer reaction, 
sra were obtained from twenty-two children from 
6 to 9 years of age (Table D), who had lived in 
San Salvador during the epidemic of 1924. All the 
sra gave absolutely negative results, hence no 


tion all the results were negative, and the serum 
which gave a positive result was from & man (Case 76) 
who had had yellow fever in Peru in 1920 (diagnosis 
by Dr. Hanson). 

In Table F are listed nine individuals who were 
vaccinated about three to five months previous to the 


TaBLE C.- PFEIFFER TESTS WITH SERA OF NORMAL Sot DiERS FROM BARRACKS WHERE YELLOW FEVER CASES 
OCCURRED IN 1924. 


duds Nawe uu oF Remarks Vaccinated against yellow fever 
3 . AREF. .. - ses Born iu Mejicanos (suburb of S.S.); two years es No. 
in S.S. ; in barracks since March, 1924 
93 .. E.M. : -= a Born in Mejicanos (suburb of S.8.); six years TT No. 
in S.S. : in barracks since April, 1994 
4 —.. B.A. dee rem - Born in San Pedro Perulapán; five years in sa No. 
S.S. ; in barracks since March, 1924 
3 .. OS. se + weak... Born in Santo Tomás ; two years in S.S. T ia Yes, 
about 150 days previously, 
36 R. C - is Born in San Marcos; two years in S.S. WA T Y«s, 
about 150 days previously. 
7 C. G. È - 3 Born in Chinameca (Dept. San Miguel) ae i No. 
33 C. © - 53 Born in Santa Tecla (suburb of S. S.); seven ds No. 
years in S. S. 
39 P. M. Ji - 4 Born in San Pedro Perulapán ; two yearsin S.S. vit Yes. 
130 days previously, 
40 P. P. B - Born in San Pedro Masahuat ; five years in S.S. a No. 
i A. A. - Born in San Miguel; eleven months in S.S. si No. 
42 P. E. - Born in Tonacatapeque; nine months in S.S. igs No. 
43 S. J. - Born in Jocoro (Dept. Morazán); three years P Yes. 
in 8.8. about 160 days previously. 
H V. LeL - Born in Santiago Texacuango (Dept. S.S.); two No. 
years in S.S.; in barracks since Oct., 1923 
155. GIB: I S " Born in San Isidro (Dept. 8.S.); two years in fie No. 
S.S. ; in barracks since Oct., 1923 
i$. ul TN. "a i33 Born in San Antonio Abad (Dept. S.S.); one vas No. 
year in S.S. 
S.S. — San Salvador. 
. TaBLE D.—PrEiFFER Tests WITH SERA OF CHILDREN. 
! for Name Age Result or Remarks 
1 E. T. 8 = Born in S.S. and has always lived there. 
48 A. M. 8 - Born in San Miguel; in S.S. since Jav., 1924. 
9 C. A. R. 8 - Born in S.S. and has always lived there. 
9 J. C. 8 = » » ” 
5t J. O. 8 T ” ” ” 
52 E. E. 8 = Born in Huizucar, but lives now in S.S. 
53 L. G. 8 - Born in S.S. and has always lived there. 
54 J. E. 8 = M » ” 
55 J.C. R. 8 - i ; 5s 
<6 F. Q. 8 3 » ” ” 
5i A. V. 8 = » ” " 
5 v. C. 8 - T v » 
3 E. M. 8 - n » 3 
6 A. V. 8 - " v m 
êl H. S. T = " v ” 
62 V. F. 8 - n " ” 
63 A. H. 9 = (t. » » 
6 A. M. 8 — Born in Tomanque ; in S.S. five years. 
65 R. V. 9 = Born in S.S. and has always lived there. 
65 G.M 8 - Born in S.S. and lived in suburb of S.S. five years. 
eT OR 9 = Born in San Miguel and now lives in S.S. 
o8 F. S 6 -— Born in S.S. and has always lived there. 


evidence was obtained in favour of the assumption 
just mentioned. 

Pfeiffer tests were made also on another group of 
seen men (Table E), most of them young adults, 
natives of Salvador, employed as inspectors for the 
Anti-Larval Campaign in Salvador. With one excep- 


S.S. = San Salvador. 


Pfeiffer test. In no instance was there anything in 
the history suggestive of yellow fever either before 
or after vaccination. Of these, three sera gave 
strongly positive, three weakly positive, and three 
negative Pfeiffer reactions. "These results show that 
in some vaccinated individuals, even after a period 
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of five months, the serum still has lytic action on 
L. icteroides. The number tested is not large enough 
to permit more definite conclusions as to the duration 
of immunity after vaccination. 


TABLE E,—Preirrer Tests WITH SERA OF SANITARY 


INSPECTORS. 

Case number Nane Result of Pfeiffer 
69 C. =- 
70 A. — 
71 S. M. - 
72 E.G. - 
73 C. = 
74 Q. - 
75 B. - 
76 S.* + 
77 J. V. M. -— 
78 M. - 
79 G. — 
80 M. — 
81 v. = 
82 L. = 
83 je wa L. C. is - - 
84 C — 


* Had yellow fever in Peru, 1920. Diagnosed by Dr. Hanson. 


there was no serum left with which to repeat the test. 
In Case 87, however, we obtained the following 
information from the individual himself :— 

Aged 24. In May, 1924, he was taken sick with severe 
backache, headache, and fever lasting four days. His eyes 
were congested, but he recalls no vomiting, nor any black or 
bloody stools. At the end of the attack he thinks he was 
jaundiced. He was not seen by a doctor. He further stated 


that an aunt living in the same house had a similar attack at 
least half a month before he was taken sick. 


This history might be interpreted as that of a mild, 
atypical case of yellow feyer, having occurred in San 
Salvador about one month before the first case that 
was definitely recognized as yellow fever. In both 
this case as well as in Case 91 the positive reaction 
of the serum may have been the result of a yellow- 
fever infection in either this or in a previous 
epidemic. With the exception of these two cases wc 
were able to get evidence by means of the Pfeiffer 
reaction that yellow fever occurs in such a mild form 
that it is clinically not recognized. 


TaBLx F.—PrFEIFFER TESTS WITH SERA FROM VACCINATED, NORMAL INDIVIDUALS. 


Case Name Number of days between Result of 
number vaccination and test Pfeiffer test 
35 C. S. about 150 -F (weak) 
36 R. C. about 150 ; — : 
39 P. M. about 130 T — 
43 S. J. about 160 — 
92 A. S. 152 " + (weak) 
93 L. S. 152 i + (weak) 
94 É A. C. G. 153 Ves + 
95 C. M. 153 Ata EZ 
96 M. E. C. 91 was Sg 


Remarks 


Exact date of vaccination not available. 
” ” ” 


» ” ” 


Vaccinated, 2 injections, July 22 and 27, 1924. 
39 39 ” 


” ” ” 


Vaccinated, 1 injection Nov., 1918; 2 injections Feb. 
1919 ; 2 injections Oct., 1924. 


TABLE G.—Preirrer Tests WITH SERA FROM A GROUP OF NON-VACCINATED, SUPPOSEDLY NORMAL INDIVIDUALS. 


Remarks 


Had malaria when blood was taken for test. 
Had yellow fever in Santa Elena, Salvador, 1900. 
History suspicious of yellow fever in May, 1924, obtained fron 


individual after the test. 


Case number Name Result of test 
85 zs La C. -— 
86 Tc S. E. de — 
87 aes J. M. o + 
88 RP M. sss - 
89 T J. O. T -— 
90 ist C;.Q. o. - 
91 a I. G. es + 


Among the cases listed in Table G is that of a 
woman (Case 86) who had yellow fever during an 
epidemic in Santa Elena, Salvador, in 1900. After 
an interval of twenty-four years, her serum gave a 
negative Pfeitfer test. The serum from Case 76 
(Table E) still gave a positive reaction after a lapse 
of four years. That the duration of the property 
producing the Pfeiffer phenomenon is variable in 
different individuals is known, and there are two 
instances recorded [4] where positive reactions were 
obtained after four and four and a half years 
respectively. 

Cases 85 to 91 inclusive (in Table G) were 
individuals of whose past history nothing was known 
before the test. They were negative with the 
exception of Cases 87 and 91 which gave positive 
Pfeiffer reactions. Case 91 could not be located after 
the test, hence the history could not be obtained, and 


Born in U.S.A. Has been in Peru several years. 
Infant, aged 17 months. 
Malaria in August, 1924. 
Born in Chalatenango, Salvador. 


No history. 


No history of illness. 


(LI).—PATrHOLOGY OF YELLOW FEVER IN 
SAN SALVADOR, 1924. 

In view of the fact that autopsy material froi 
recent cases of yellow fever appears destined { 
become increasingly more diflicult to obtain, it seen 
justifiable to present here, in abstract form, historii 
and autopsy protocols in addition to the descriptio: 
of the histopathology of the newly acquired materi: 
even though the latter is rather scant. 

Case 1.— O. F. C. H., aged 29, merchant, Germa 
Onset Juue 7, 1924. Temperature (buccal) 40° C., mark 
cephalalgia, rachialgia, discomfort in epigastrium, agitatia 
bilious vomiting; urine dark, without albumin. June 8: A. 
temperature 39° O., symptoms more pronounced. June 
temperature 37:5? C. ‘Black vomitus" severe. Jaundi: 
which had appeared after the first twenty.four hours, «1 
present. Almost complete anuria. Delirium in the night. Sto 
black (melena). Malaria parasites absent. June 10: Comple 
anuria (see autopsy); black vomitus abundant; convulsio: 
fever dropping, pulse almost imperceptible. Coma, death, 
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Autopsy.—Performed one hour after death by Dr. Zuniga 
Idiaquez. Skin and scelere pronouncedly icteric. Stomach: 
Contains large quantity of ** coffee-ground” liquid. The mucosa 
bas hemorrhagic spots, and numerous small erosions. Small 
intestine: Contains black material, and both small and large 
intestine are congested. Some mesenteric lymph nodes are 
enlarged. Lirer: Normal in size, yellow (like straw) and 


friable. Gall-bladder: Contains normal bile, but no calculi. 
Spleen: Slightly enlarged, - passive congestion. Kidneys: 
Turgid, increased in size, with parts stained yellow. Capsule 


not adherent. Bladder : Contains 30 c.c. markedly albumiuous 
urne. Pancreas and adrenals: Normal. Lungs: Calcified 
node in apex of left lung and calcified nodes in hilum of same 
side. Heart: Firm, normal size. 

Histological examination (hematoxylin and eosin sections)..— 
The material received by us from this case consisted of pieces 
of liver and kidney embedded in paraffin. Since no other 
tissue was available, stains for fat could not be made. Liver: 
Necrosis of cells extends nearly throughout the entire lobule; 
only small groups of intact cells are on the periphery of lobules 
and around central veins. The necrotic material is coarsely 
granular and stains deep red. The other cells, as well as those 
only slightly necrotic, are vacuolated. A moderate degree of 
round-cell infiltration exists in the parenchyma and a lympho- 
cytic infiltration in the periportal connective tissue. Mitotic 
tzures were not found, but some nuclei of liver-cells are 
hyperchromatic and increased in size. 

Kidney.—There is no necrosis but there are many hyalin- 
and blood-casts in the tubules. There is a large amount of 
stanular material in the lumen. A number of small hemo- 
Thages are present. In the capsule of the glomeruli there is 
àn exudate of serum. 


Case 2.—J. R. A., aged 17, musician, born in Guadalupe, 
Department of San Vicente. Became ill on July 13, 1924, and 
died July 20, in the hospital. 

Case 2 was diagnosed as yellow fever, but no history could 
œ obtained. However, an autopsy protocol and pieces of liver 
and kidney embedded in paraffin were received. 

Autopsy.—Autopsy performed by Dr. Lardé, fourteen hours 
ier death. Skin and sclere markedly icteric. Peritoneum 
yellow. Stomach: Dilated and contains liquid of a dark 
colour, Mucosa, markedly congested, has ecchymoses and 
sall erosions. These lesions more marked near the cardiac 
end. Small intestine: Contains liquid of same colour as the 
stomach, and the first portion of the duodenum has lesions 
milar to those in the stomach., Spleen: Weight 210 grm. 
‘im in consistence and normal in colour. Adrenals and 
^sxreas; Normal. Liver: Weight 1,602 grm. Yellowish 
m colour, Gall-bladder: Contains 15 c.c. bile, no stones. 
Avlneys: The right weighs 164 grm. and the left 167 grm. 
Sens of nephritis. Urinary bladder: Contains 1850 c.c. 
"buminous urine. Pericardial sac : Contains 30 c.c. yellow 
"qud. Heart: Weighs 415 grm. Lungs : Congested. 

Histological examination (Hematoxylin and eosin sections). 
Liver: Necrosis of the intermediary zone is very extensive, 
and only very narrow rings of intact cells exist around the 
æntral veins and periphery of lobules. Vacuolization (pro- 
‘ably fat) is marked in the preserved cells and those under- 
20g necrosis in the intermediary zone, but it is much less 
marked in the cells and the periphery of the lobules and 
around the central vein. Mitotic figures are numerous among 
the preserved liver-celle. The necrotic masses of cells stain 
eeep red. An infiltration of round-cells with some poly- 
"uelears exists throughout the liver. In the connective tissue 
around the portal canals is an infiltration of lymphocytes. 

KXidney.— The nuclei of the tubules are small and pyknotic, 
ind mitoses are present. Cell outlines are not visible and 
many nuclei are absent, indicating necrosis. The tubules 
coatain hyalin- and red-cell casts. Small areas of hemorrhage 
Me present. There are some lumina that contain large 
globules, approximately the size of epithelial cells. These 
globules are either discrete or conglomerate (some mulberry- 
shaped) and they stain various shades of blue, generally very 
dark blue suggesting calcification. Some are stratified and 
have concentric rings, and sometimes these blue bodies exist 
ås large granules (figs. 1.and 2). 

Case 3.—R. M., aged 21, mechanic, German. Became sick 
ou July 14 and died on July 20. No clinical history is available, 
‘ut an autopsy protocol and pieces of tissue from liver and 
kidney fixed in Bouin's picroformal and embedded in paraffin 
Were received, 





Autopsy.—Performed by Dr. Lardé fourteen hours after 
death. Marked icterus of skin and sclere. Peritoneum shiny 
and yellow. Stomach: Dilated, contains a black liquid. 
Mucosa is the site of some ecchymoses and numerous small 
erosions. Small intestine: Contains black liquid. Duodenum 
has-ecchymoses and erosions. Large intestine: Black fecal 
contents. Spleen: Weighs 300 grm. Dark red. Liver: 
Weighs 1,110grm. Yellowish. Gall-bladder : Contains 15 c c. 
bile, but no stones. Kidneys: The right weighs 162 grm. and 
the left 154 grm. Colour is dark red. Adrenals and pancreas : 
Normal. Urinary bladder: Contains 200 c.c. albuminous 
urine. Pericardial sac : Contains 30 c.c. yellow liquid. Some 
small ecchymoses in the parietal serosa. Heart: Weighs 
450 grm. Lungs: Congested and cedematous. 

Histological examination (Hematoxylin and eosin sections). 
—Liver: Extensive necrosis and vacuolization of almost the 
entire lobule. Among the necrotic cells are some cells with 
preserved nuclei and especially on the periphery of the lobules 
are these cells more numerous. Vacuolization is very marked. 
There exists a moderate infiltration of round-cells and poly- 
nuclears throughout the lobule, and there is a lymphocytic 
infiltration of the periportal tissue. Lobules and trabecule 
are not readily made out. Only small foci of less extensively 
damaged cells are located on the periphery of lobules and 
around central veins. A few mitoses are present. 

Kidney.— Cloudy swelling of the epithelium of the convo- 
luted tubles exists, and there are nuclei in various stages of 
karyolysis and karyorrhexis. 


Case 4.—V. S., aged 27, born in San Salvador. Became sick 
on August 10 with fever, headache, aud backache. Vomitus at 
first bloody, but later became black. Seen by physician for 
first time August 13. On that day had temperature 38? C., 
pulse weak, bleeding gums, bloody stools, epistaxis, generalized 
jaundice, greenish-yellow papules on Jower extremities and on 
back. Urine scanty. Arrived in hospital August 15, delirious 
and dyspnesic. Face pale, lips cyanotic ; conjunctive injected ; 
sclere reddish-yellow with some spots of extravasated blood; 
gums bleeding; extremities cold; stools bloody; no urine 
obtainable on catheterization ; temperature 37:5? C., pulse 52; 
died at 9 a.m. 

Autopsy (time and operator not stated).— Generalized jaun- 
dice; ecchymotic spots on cornea (?) of right eye, ecchymotic 
Spots on gums, marked on inferior maxilla; a thin layer of 
coagulated blood on the labia majora. Peritoneum, strongly 
icteric; no excess liquid. Liver: Weighs 1,260 grm. Con- 
sistency is soft, somewhat friable and has externally an orange 
colour, with red ecchymoses. On thecut surface lobules cannot 
be distinguished, and the surface is smooth, yellow, and dotted 
with hemorrhages. Gall. bladder and bile-passages are normal. 
Stomach : External surface yellow and hyperemic. Contains 
200 c.c. black liquid with bloody detritus in suspension. Many 
punctate hemorrhages in the mucosa. Duodenum: Contains 
black material, similar to that in stomach. Small intestine: 
Contains dark, lead-coloured pasty material. The mucosa 
presents hemorrhagic suflusious and the serosa numerous 
ecchymoses. Large intestine: Contains melanotic fecal 
material, Spleen: Weighs 189 grm., and presents a normal 
appearance. Kidneys: The right weighs 147 grm. and the 
left 152 grm. Consistency is soft and the external surface is 
red. The cut surface of cortex is studded with punctate 
hemorrhages. The medulla is red-wine colour. Urinary 
bladder : Distended with urinous ochre-coloured liquid. The 
mucosa is hyperemic. Adrenals and pancreas: Normal. 
Uterus: The cervix is ecchymotic and the uterine cavity con- 
tains yellow mucus. The tubes are notably congested. Pleura: 
Ecchymotic spots on the visceral layer. Lungs: Congested 
and cedematous. Heart: Weighs 295 grm. Myocardium is 
flaccid and there is hypertrophy of left ventricle. Tricuspid 
and mitral valves have marginal endocarditic lesions. 

Histological examination.—The material obtained (liver, 
kidney, heart, aud spleen) were in formalin. Liver: In the 
hematoxylin and eosin sections the lobules can be made out, 
but the cords are distinguishable with some difficulty. Liver- 
cells are preserved only in small groups on the periphery of 
lobules and around the central vein. The cells between contain 
numerous fine vacuoles, but actually necrotic cells with lost 
nuclei are scarce and only occur scattered individually or in 
minute groups. The cytoplasm stains deep-red with eosin. 
The cells are swollen and the sinuses nearly obliterated. 
Among the liver-cells are lymphocytes and polynuclears. Red 
cells seem to be absent. The fibrous tissue is increased around 
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the portal canals but does not extend completely around the In the scarlet R. sections the liver cords appear to be bette! 
lobi les. This connective tissue is markedly infiltrated, chiefly preserved. Fatty degeneration is uniformly distributed through. 
wi h lymphocytes, but also with a few large mononuclears. out all the cells of the lobules. The fat is abundant and exist: 





Fig. 1. 


Case 2. —'* Lim2-cas!s " in Kidney. Calcified globules resembling calcified desquamated 
epithelial cells in tubule. Magnification x 370. H. and E. stain. 





Fig. 2, 


on 


Case 2.— Lime-casis’’ in Kidney. — Calcified globules tending to be fused and 
forming solid masses, Magnification x 370. H. and E. stain. 


Many cells contain very finely granular yellow pigment (bile 9), in the form of minute droplets. The epithelial cells of th 
As a rule the nuclei are well preserved, but some are small  bile-ducts also contain a moderate number of very fine fal 
and pyknotie, Mitotic figures are not found. droplets around the nucleus of each cell. 
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Kidney.—In the hsematoxylin and eosin sections the cells 
of the convoluted cells are flattened and very granular. 
The lamen of the tubules is wide and contains abundant loose 
granular material. The nuclei are generally small and deeply 
stained, but in many tubes the nuclei are faint or absent. 
Some tubules contain red blood-cell casts. Many cells of con- 
voluted and collecting tubules contain fine round vacuoles. 
Thé capsule of the glomeruli is slightly thickened and there isa 
mild infiltration of polynuclear and round cells in the glomeruli. 
The so-called ** lime.casts " are not encountered. 

In the scarlet R. sections a fairly marked fatty degeneration 
of the convoluted and collecting tubules exists, the fat being in 
the form of minute drops. 

Heart. —There is fragmentation of the muscle fibres. Small 
patches of fibres present, fatty degeneration in the scarlet R. 
sections, 

Spleen.—Follicles are small and sinuses somewhat dilated. 

Sections of all these tissues impregnated with silver according 
to tke Levaditi method failed to show any leptospira. 

Case 5.—J.E.C., aged 39, born in San Martin, came to the 
pital two months ago. On August 12 he had prolonged chills 
and high fever, frontal headache, backache, pain in eyes, pains 
:3 muscles, joints and epigastrium. Vomiting was alimentary. 
face and conjunctive congested. No jaundice or albumin in 
the urine. August 14: Headache, marked weakness, tiredness. 
(cjanctive slightly congested, sclere faintly yellow. Vomitus 
watery and alimentary ; stools semi-liquid and yellow. Urine 
scanty, contained 1:6 grm. albumin per litre. Blood examin- 
anon showed absence of malaria parasites August 15: 
Temperature 38°5°C., pulse 100. Urine (250 cc. passed in 
(venty-four hours) contains granular and cellular casts. 
Persistent "bilious"' vomiting. August 16: Temperature 
ped to 36°C. Anuria. August 18: Frank icteric tinge of 
? Vomitus is ‘‘ watery.” Urine 30 c.c. passed in twenty- 
{.crhours. Temperature 36°C., pulse 80. Blood examination ; 
Red blood-cells = 6,000,260; white blood-cells = 7,000; hæmo- 
jin 95 per cent. ; polymorphonuclears 69 per cent ; lympho- 
eyles 25 per cent. ; large mononuclears O per cent; medium 
sa: conuclears 2 per cent; eosinophils 3 per cent; transitionals 
i percent. August 2]: Restless, face slightly congested. 
Temperature 36°C., pulse 104. Urine 100 c.c. in twenty-four 
tars. August 22: Shows great anxiety; dyspn@ic. Vomitus 
Pcatery with some spots of blood Uriue 15 c.c. in twenty- 
icr tours. Temperature 36:6 C., pulse filiform, impossible t» 
*3,t Skin and sclerw jaundiced. Convulsions, death. 

Jitsy (time of autopsy and by whom performed not 
ieertainable). —7Jaundice of skin most pronounced on face and 
imat of chest. Peritoneum yellow; no excess amount of 

.4 Mesenteric lymph nodes not enlarged. Stomach: 
‘sted and filled with liquid. External surface is orange- 

sured, with zones of hyperemia, and some ecchymoses and 
i.d snffusions. Abundant adherent mucus. Small intestine: 

‘tains yellow, semi liquid material, Few spots of bloody 

ilsions in mucosa. Liver: Weighs 1,500 grm. and is of 
smal size. Colour pale yellow, many ecchymoses. Con- 
“sleney pasty. The cut surfaces are pa'e red, studded with 
Suny yellow islands. Gall-bladder and its ducts are normal. 
* ven: Weighs 109 grm. Normal in colour, but friable in 
'rustency. Kidneys: Right weighs 182 grm. and left 
i% grm., notably increased in size, The capsules are adherent. 
‘zs bemorrhages present in cortex. Urinary bladder: 
(cotains small amount of urine. Adrenals and Pancreas: 
Normal, Heart: Weighs 343 grm. Musculature hypertrophied, 
“accid and pale. On the edge of the mitral valve are soft, 
œimatous nodules. Lungs: Bilaterally congested. 

Histological eramination (pieces of liver, kidney and spleen 
recived In formalin).— Liver: The lobules are somewhat less 
d sunetly demarcated than normal, and contain large, fairly 
"li preserved cells around the central vein and on the pəri- 
P The cells between these zones present necrosis aud 
ization corresponding to fat in the scarlet R. sections. 
‘Cis distribution of altered cells, however, is not uniform in all 
Parts of the section, but there may be irregularly scattered 
Pstcnes of necrotic and vacuolated cells, i.e., ** focal "" necrosis 
tustead of zonal necrosis. In all these zones of necrosis and 
‘tty degeneration the infiltration of cells, consisting of 
iimphecytes, large moaonuclears, and a few polynuclears, is 
Patucularly abundant. Around the portal canals there is an 
“crease of connective tissue and a lymphocytic infiltration. 

Kuiney: There is moderate dilatation of the convoluted 
tatules which are filled with granular debris, Some tubules 























without epithelial cell lining contain deeply blue-staining large 
globules which may be the desquamated epithelial cells. 
These clumps, lying in the lumen, resemble the so-called 
*lime-casts." The globules are either conglomerate and form 
nearly a solid mass or they are more discrete. Necrosis and 
mitotic figures are absent Fatty degeneration, according to 
the scarlet R. sections, is relatively slight, being most marked 
in the collecting tubules. Hemorrbages are present in both 
medulla and cortex. 

Spleen : The follicles are small No pathological changes to 
be observed. Levaditi sections of these tissues are negative. 


Case 6.—H. R., aged 36, farmer, born in San Vicente, has 
been in San Salvador for past nine months. October 10, at 
midnight, had .severe chill, followed by fever, nausea and 
‘‘bilious’’ vomiting. Had headache, backache and pains over 
whole body. He was admitted to hospital October 15. Tem- 
perature 39° C., pulse 83 (relative bradycardia). Sub-icteric 
tinge of skin; sclere reddish yellow. Conjunctive very 
congested. Abdomen tender to palpation; backache marked: 
hiccoughs. No malaria parasites found in the blood. Urine 
contains 1:75 grm albumin per litre (Esbach) and many 
granular casts. October 16: Patient is delirious, and general ` 
condition is worse. Temperature 36:5" C., pulse w:ak, 80 beats 
per minute. Vomitus is watery with black streaks. 100 c.c. 
urine. passed in eighteen hours. October 17: Temperature 
36? C., pulse 82. Delirious; persistent hiccoughs. Sclere 
frankly yellow. No vomiting; no stools. In afternoon was 
catheterized and 30 c.c. urine obtained, which contained 
12 grm. albumin per litre (Esbach). October 18: Died at 
2 a.m. 

Autopsy (time and operator not stated).—Skin, conjunctive 
and sclerie icteric. Stomach : Greatly dilated, contains 500 c.c. 
of black liquid. The smooth mucosa has bloody sufiusions and * 
punctate hemorrhages on the lesser curvature and at cardiac 
and pyloric orifices. Liver: Weighs 1,372 grm Consistency 
soft and fluctuant, of bright yellow colour and few ecchymoses, 
On the smooth, yellow, cut surface the lobules caunot be 
distinguished. Spleen: Weighs 140 grm. ; appears normal. 
Kidneys: Right weights 190 grm. and left 140 grm. On the 
cut surface glomeruli appear swoollen. Cortex and medulla 
present small hemorrhagic spots and streaks. Heart: Weighs 
304 grm, Consistence is firm and red. Lungs; Considerable 
congestion and cedema, bilateral. 

Histological examination (material received in formalin).— 
Liver: Necrosis and vacuolization of cells of almost tbe entire 
lobule and only small groups of cells on periphery of lobule and 
around central vein are spared, Lobules and trabecule can be 
distinguished with difficulty, The vacuoles, which are fine and 
numerous in each cell, correspond to the fat stained in the 
scarlet R sections. The groups of necrotic cells correspond in 
distribution quite closely with the areas of most intense fatty 
degeneration. The necrotic cells are numerous, and their 
nuclei are in various stages of degeneration. Polynuclears and 
mononuclears are found among the necrotic cells. Mitoses are 
not found. 

Kidney : There is marked cloudy swelliag with much finely 
granular material in lumen Necrosis and mitotic figures are 
absent. Hyalin and blood-casts are numerous,  Hiemorrhages, 
too, are frequent. 

Spleen: There 
Follicles are small. 
macrophages, 

Leva liti sections of liver, kidney, and spleen are negative. 


is dilatation of the blood filled sinuses, 
There is much brown pigment, chiefly in 


The chief centre of interest in the pathology of 
yellow fever has, for a long time, been the liver. 
Chiari [5] has again pointed out recently that the 
two chief lesions of this organ are fatty degeneration 
and necrosis. The common feature in all the cases 
he studied was the existence of necrotic cells in the 
form of disseminated foci. When these are present 
in large numbers, the intermediate zone is most 
affected; the presence of necrotic cells most commonly 
in the intermediate zone is of secondary importance. 
Constantly among the necrotic cells can be found cells 
with marked fatty degeneration. The intermediary 
zonal necrosis is, however, found in numerous septic 
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diseases and cannot be regarded as pathognomonic for 
yellow fever. 

With these statements we fully agree, and the aspect 
of the livers of our six cases confirms Chiari's findings. 
Case 5, for instance, presents “ focal necrosis " as well 
as a zonal necrosis.” 

With regard to the pathology of the kidney it seems 
that all grades of acute nephritis are found, ranging 
from severe necrosis of the epithelium of the convoluted 
tubules to various grades of “ cloudy swelling." Hyalin 
and blood-casts are quite frequently found in the 
tubules. In two cases (Nos. 2, 5) so-called “ lime- 
casts" are present. Their formation and presence are 
perhaps dependent on the type of nephritis existing 
in any individual case. Since in some instances they 
resemble calcified desquamated epithelial cells (fig. 1) 

. and are present in tubules where epithelium is absent, 
or where only a few cells still remain in place, it is 
possible that they are formed only in those cases of 
yellow fever in which the type of nephritis is “ des- 
quamative’’; in bichloride poisoning, for example, 
"lime-cast'" formation is frequent. To the “ lime- 
casts," therefore, we cannot assign any pathognomonic 
significance. It is possible that in certain epidemics 
of yellow fever the type of nephritis was such as to 
-favour the formation of lime-casts, but in our present 
series, unfortunately small, they were not constantly 
present and were found only twice in six cases. 
Hoffmann [6], on the other hand, found them in 
twenty-four out of twenty-eight cases. 

Fatty degeneration of the kidney is variable in its 
intensity and in our series was relatively less pro- 
nounced than fatty degeneration of the liver. It is 
most intense and most constantly present in the 
collecting tubules, but the convoluted tubules are 
nearly always affected also. 

The spleen in our series presents no lesions. This 
observation is in agreement with the findings of others. 

The negative findings in the Levaditi sections were 
not surprising when it is noted that the material came 
from cases 4, 5 and 6, in which death occurred five, 
ten and eight days respectively after the onset of 
disease, ie., at a stage when the infectious agent, 
L. icteroides, is known to have disappeared from the 
body. 

SUMMARY. 
. Among nineteen persons who had recovered from 
clinically positive cases of yellow fever in San Salvador, 
in 1924, in sixteen (84 per cent.) the serum gave a 
positive Pfeiffer test. 

Of five persons from the western part of the 
republie, who had passed through a disease which 
was clinically suspicious of yellow fever, the sera of 
two gave positive reactions. The tentative diagnosis 
of yellow fever in these two cases was thus con- 
firmed by the Pfeiffer tests. 

The sera of fifteen soldiers who had lived in San 
Salvador and in the same barracks where yellow fever 
had occurred gave negative reactions. 

Fifteen normal sanitary inspectors who had no 
history of yellow fever gave negative Pfeiffer re- 
actions, while the test was positive in the case of 
one inspector who had had yellow fever in Peru four 
years previously. 


Twenty-two children, from six to eight years of 
age, who had lived in San Salvador. during the 
epidemic, all gave negative Pfeiffer reactions. 

Pfeiffer tests of the sera of vaccinated but other- 
wise normal individuals showed that in sorne instances 
the lytic substances induced by vaccination may still 
be active against L. icteroides after a lapse of five 
months. 

The pathological findings in six cases of yellow 
fever are presented. In the liver zonal necrosis was 
present and, more rarely, focal necrosis, together with 
marked fatty degeneration. Associated with these 
changes was a round-cell infiltration and a milder 
polynuclear infiltration. Mitosis and hemorrhages 
were frequently found. In the kidney there was 
evidence of acute tubular nephritis of varying 
intensity. Lime casts were present in two of the 
six cases. Their appearance suggested that they 
originated from desquamated epithelial cells which 


. had become calcified. The suggestion is offered that 


lime casts are formed in some but not all types of 
nephritis associated with yellow fever, occurring 
especially when desquamation is a feature. 
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OBSERVATIONS ON THE EXPERIMENTAL 
USE OF FISH INDIGENOUS TO BRITISH 
GUIANA FOR THE CONTROL OF MOS- 
QUITOES BREEDING IN VATS, TANKS, 
BARRELS AND OTHER WATER CON. 
TAINERS. 


By J. F. C. Hasraw, M.C., M.D., D.P.H., M.R.C.P.E. 
Government Medical Officer of Health, British Guiana. 


SINCE my arrival in the Colony, in 1921, I have 
known of certain water receptacles in which the 
owners were accustomed to keep one fish or more. Ir 
nearly every case the fish was a “hassa” (Hoplostzern iw 
littorale). In some cases the avowed object was t« 
control mosquito breeding, while in others the intentior 
seems to have been to have carly warning in case : 
malicious neighbour should poison the water supply 
In a few cases the belief was held that the presenci 
of the fish ensured purity of the water. A handfu 
of mud is sometimes placed in a barrel as it is though 
that the fish thrive better if this is done. 

Definite observations were commenced in February 
1924, and as initial success was obtained, a large. scal 
experiment all over the coastlands was begun in August 
1924. Every sanitary inspector carried out trials anı 
made reports. Much of this work was not done wit] 
any intelligence, and large numbers of reports wen 
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valueless. Laboratory experiments under close obser- 
vation were then commenced, and also closely observed 
trials under ordinary conditions at the quarantine 
station and elsewhere. 

The water containers to be dealt with are of innumer- 
able variety. Large specially built vats and tanks are 
comparatively scarce, and the 40-gallon cask is perhaps 
the commonest receptacle, while old boiler casings, 
petrol cans, pans from derelict sugar mills, Dutch 
stoneware jars and a host of other almost unscreenable 
makeshifts form the balance. 

The mosquitoes to be controlled, and which in this 
colony choose such receptacles as breeding places, are 
mainly dédes argenteus (Stegomyia fasciata) and Culex 
quinguefasciatus (Culex fatigans), but occasionally 
along with these Anopheles tursimaculata has been 
taken in an open water vessel. 

Some experiments have been made with imported 
Barbados millions (Lebistes reticulatus), but the pur- 
pose of the inquiry was to find a suitable indigenous 
fish which could be easily obtained in quantity and, 
if possible, a fish well known to all village people, so 
that they can themselves stock their water vessels. 

The following well-known fish have all been given a 
trial, and some notes are given of the results in every 
case, but as soon as any fish was found unsuitable for 
one reason or another its trials were stopped. Full 
particulars of experiments are only given in the cases 
of those fish which, as the experiments proceeded, 
showed a likelihood of being suitable for practical 
ase :— 


Local name 
c 


Provisional identitication 


Hassa ... axe Hoplosternum littorale. 
Patwa ... Ww Cichlasoma bimaculatum, 
Uongo Patwa = Polycentris schomburghi. 
Kaxabelly eM Peecilia vivipara. 

Hoorie ... vy Hoplias malabaricus. 
Seofish ... NA Crenicichla sazatilis, 


Tetragonopterus chalceus. 

Charaz gibbosus. 

Hemigramms unilineatus, 

Hemigramms rodwayi, 

and one not identified. 

Millions (a very small fish / Acanthophacelus melangonus. 
locally so-called). { Acanthophacelus reticulatus. 


Silverbait, also called Cellebe 


The small Acanthophacelus, locally called millions, 
ire extremely plentiful in many ponds, trenches and 
conerete gutters, but proved to have no appetite for 
mosquito larvze. 

Much was hoped for, and expected, from the kaka- 
belly as this fish (Peecilia vivipara) has proved of value 
elsewhere and has been said to possess most of the 
good qualities of the very effective Gombusia affinis. 
In this colony Peecilia vivipara is nearly always found 
in dirty water, most commonly in the small concrete 
drains of Georgetown, and the fish has nearly always 
died soon after transference to clean rain-water. 

Never in my experience has this fish come near 
eating the average of fifty larvæ a day claimed for it 
in “The Use of Fish for Mosquito Control," published 
by the International Health Board. 

Even had it reached this average it would still be 
of greatly inferior appetite to some others experimented 
with. 

These experiments were made entirely with larvæ 
of Stegomyia and Culex, so it may be that Peecilia 


will redeem its reputation in the experiments with 
anopheles larve now going on. 

Congo patwa (Polycentris schomberghi). This fish 
proved to be a hardy and a voracious feeder both in 
laboratory experiments and under the required con- 
ditions, but could not be obtained in sufficient quantity. 
Details are given of two closely observed barrels 
containing this fish, as the experiment illustrates a 
common observation both as-regards this fish and the 
hassa, namely, that sometimes mosquito eggs are not 
devoured, nor yet larve, until these grow to a fair 
size. No pups appeared in the presence of the Congo 
patwa. 

Barrels No. 4 and 5 at Quarantine Station. 

January 3, 1925; Larvæ plentiful in both barrels. One 
polycentris (about 23 in.) placed in each barrel. 
January 10, 1925: Larve present in No. 4. 

Fish alive in both. 

January 17, 1925: No larve in either barrel. 
both. Both fish alive. 

January 24, 1925: Fine larve seen in both barrels. 
fish alive. 

January 29, 1925: Eggs and fine larvæ seen in both barrels. 
Fish alive. 

The barrels were regularly observed up to February 
25, 1925, and on every occasion eggs and fine larvæ- 
were observed, but never were pups or full y-developed 
larvæ seen. The fish thrived throughout. A control 
barrel alongside without fish bred mosquitoes to 
maturity as usual. 

The hoorie (Hoplias malabaricus) was quite effect- 
ively larvivorous, but could not easily be obtained in 
quantity. This is a fish with a reputation for attacking 
with great courage and ferocity. It is said to bite the 
web from ducks' feet; and the white cat familiar to 
members of the Demerara Golf Club is stated to have 
had its nose bitten by this fish. I can vouch for the 
severity of the injuries, but not for the mode of 
inflietion. 

The sunfish (Crenicichla saratilis) proved neither 
satisfactory nor readily obtainable. 

The patwa (Cichlasoma bimaculatum) is a hardy 
and voracious feeder, very similar in appearance 
and habits to its near relation Cichlasoma cetofas- 
ciatum, the " crana ” of British Honduras, which has 
established itself as a means of mosquito control 
in that colony. The fish is common, but cannot be 
obtained in quantity with the same certainty as some 
others, and does not stand such handling well. It is, 
however, a very satisfactory controller of mosquito 
breeding in large containers. The patwa grows to a 
length of about five inches and a breadth of not much 
less, and is quite highly esteemed for use as food. 
In laboratory experiments this fish made a record, 
one specimen having disposed of as many as 400 
larve in twenty-four hours. Increasing feeds of 
larve were given each day, beginning with small 
numbers, and the limit of the fish's appetite was not 
reached until over 400 larve and pups were supplied. 
Like other fish reported on, Cichlasoma bimaculatum 
does not appear to eat mosquito eggs or very small 
larve. 

The hassa (Hoplesternum littorale) is a tough, hardy 
fish, varying from about 3 in. to 7 in. in length, 
very plentiful in roadside trenches, inundated pas- 
tures and intentionally flooded canefields, but not 


None in No. 5. 
Eggs seen in 


Both 
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easy to obtain until the dry season sets in, when it 
is captured in nets and baskets. Unfortunately this 
fish is much sought after as food, a circumstance 
likely to limit its applicability to small household 
water-containers. Like the patwa, this fish seems to 
feed at night and, whether or no it feeds at the bottom, 
both in laboratory glass vessels and in tanks and barrels 
the fish are seen to remain almost motionless at the 
bottom during daylight. 


Observations continued at intervals never greater than a week 
up to March 25, 1925, but larvæ were never observed. 
The control barrel bred freely all the time. 


Iron tank (400 gals.) No. 2 


October 8, 1924 : Culex larve plentiful. 
in tank. 

October 14, 1924: No larve. Three fish alive. 

October 21, 1924: No larve. Three fish alive. 

October 27, 1921: No larve. One fish dead and floating. 
Dead fish removed. 


Three hassas placed 


PRELIMINABY OBSERVATIONS IN Many DISTRICTS AND IN ALL SORTS OF VESSELS TO DETERMINE GENERALLY THE POWER 
or Hassas To LIVE UNDER THE REQUIRED CONDITIONS AND CoNTROL Mosquito BREEDING. 


Hassa (Hoplosternum littorale.) 


Serial Number 


Date of s'arting Next observation 


number Kind of vessel of fish Larve experiment and remarks 

1 Barrel (40 gals.) 1 Many culex and stegomyia 10/7/24 17/7/24. No larve. 

2 Barrel (40 gals.) 1 35 3 E 4/7/24 7/7/24. No larve. 

3 .. Barrel (40 gals.) 1 ii 37 at 7/7/24 9/7/24. Ne larve. 

4 .. Barrel (40 gals.) 1 33538 ^ is 12/7/24 19/7/24. No larve. 

5 .. Barrel (40 gals.) zs 1 ia 71 30/6/24 25/7/24. No larve. 

6 .. Iron pan (100 gals.) ... 2 Many stegomyia 80/6/24 25/7/24. No larvæ. 

7 -». Barrel (40 gals.) 1 $5 ; 18/7/24 31/7/24. No larve. 

8 .. Iron bowl (Tache) 3 Moderate number stegomyia 21/7/24 25/7/24. No larve. 

150 gals. 
9 Tub (20 gals.) 1 Many culex and stegomyia 2/7/24 5/1/24. No larvee. 
10 Barrel (40 gals.) 1 Moderate number stegomyia 17/7/24 «4 20/7/24. No larve. 
11 Barrel (40 gals.) 1 Many culex and stegomyia 8/7/24 EA 11/7/24. Only very 
small larve pre- 
sent. This con- 
dition prevailed 
fora month. No 
larve pupated. 

12 Tank (100 gals.) 1 Moderate number stegomyia 8/7/24 Ditto. 

13 Barrel (40 gals.) 1 Moderate number culex 8/7/24 ae ie Few larve ; 

. sh dead. 
14 Iron tank (300 gals.) ... 3 Many culex T cs 5/8/24 16/8/24. No larve. 
15 Tache (120 gals.)  .. 1 Moderate number culex and 10/8/24 15/8/24. No larve. 
stegomyia 

16 Vat (1,000 gals.) 2 Moderate number stegomyia 1/8/21 15/8/24. No larve. 

17 Vat (2,000 gals.) 4 Moderate number culex 7/8/24 15/8/24. Larvæ re- 
duced but present. 

18 Barrel (40 gals.) 1 Few culex and stegomyia ... 7/8/24 13/8/24. No larvæ. 

19 ... Barrel (40 gals.) att 1 Many culex and stegomyia 7/8/24 15/8,94. No larve. 

20 ... Barrel (40 gals.) site 1 5 » 1/9/24 15/9/24. No larve. 

21 .. Concrete tank 2 Moderate number stegomyia 9/9/24 23,9/24. No larve. 

(1,500 gals.) 

22 .. Vat (1,000 gals.) ... 1 Few stegomyia As por 23/9/24 80/9/24. No larve. 

23 .. Tank (80 gals.) rs 2 Many culex and stegomyia 9/10/24 10/10/24, No de 
crease. Fish dead. 

24 .. Tank (12 gals.) EE 1 if 9 5 ue js 9/10/24 14/10/24. No larve. 

25 ... Tank (80 gals.) isa 2 i 3» $ m T 9/10/24 16/10/24. No larvae, 
One fish dead. 

26 .. Jar (5 gals.) ab 1 Moderate number culex and 9/10/24 16/10/24. No larvæ. 

stegomyia Fish stolen, 

80/10/24, when no 
larvee were found. 

27 .. Barrel (40 gals.) set 4 M zs 4 ET s 6/10/21 11/1024. No larve. 
One fish dead. 

28 - Barrel (40 gals.) T 2 Many culex and stegomyia 11/10/24 27/10/24. No larv:e. 

29 .. Barrel Mo gals.) sa LO Many culex ays Te 10/10/24 14/10/24. No larvee. 

30 .. Barrel (40 gals.) one 1 Moderate number culex and 13/10/24 30/10/24. No larvae. 


stegomyia 


As illustrating the methods employed at this inquiry, 
a large number of the observations upon the hassa 
are given in extenso. 


CLOSELY OBSERVED EXPERIMENTS IN VESSELS SUCH AS ARE 
IN COMMON USE, AND WHICH ACTUAL VESSELS ARE KNOWN 
TO BE FAVOURITE BREEDING PLACES AND WITH A CONTROL 
VESSEL WriTrHOUT FISH ALONGSIDE. 

Iron tank (400 gals.) No. 1 at Quarant ne Station. 
October 8, 1924: Culer larve plentiful. Two hassas placed 
in tank, 
October 14, 1924 : All larve gone. 
evidence of hatching. Fish alive. 
October 21, 1924: All larve gone. 
evidence of hatching. Fish alive. 


No pupe cases or other 


No pups cases or other 


e = ae - € — 


November 3, 1924: No larve. Two fish alive. 

November 10, 1924: No larve. Both fish dead and floating. 
Dead fish removed. 

Larvee had reappcared in quantity by November 30, 1924. 

On many occasions there has been reason to think 
that, as the hassa is of fair size, he starves once the 
existing larvæ have been eaten, unless very frequent 
deposits of eggs are made to keep up the food supply, 
as indicated by the continued presence of newly-hatched 
larvae. 

Iron Tank (700 gals.) at County Inspector's House. 


February 5, 1924: Culer and Stegomyia larve plentiful 
Four hassas placed in tank. 
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There was steady diminution in the number of larvie, but a 
few well-grown ones could be found up to April 25, 1921 when 
only minute larvæ could be found, none of which reached 
maturity, but young larve were observed throughout August. 
During August, 1924, one fish disappeared and may well have 
jumped out. The hassa is given to leaping. 

September 8, 1924: No larve whatever could be found and all 
remaining fish were alive 

Up to October 30, 1924, no larve were found, but during 
O.tober one fish died and was removed. 

On November 21, 1924, another fish was found dead, but 
no larve were found. 

At present date, April, 1925, the remaining fish is alive and 
no larve can be found. Throughout the observations on this 
tank no papse were observed. 

It seems not unreasonable to suggest that in this 
case the observed facts accord with the view that while 
three fish got a good living at first, the rate of depo- 
sition of mosquito eggs was insufficient to keep up a 
food supply for all. No fish died so long as tiny larve 
were to be found, but soon alter these disappeared 
first one died, and then a month later another, while 
the sole remaining fish apparently continues to get 
enough to live upon. 

Silverbait is a term locally applied to a number of 
small, bright silvery fish which abouad in most clean 
trenches on the coastlands. Five different fish of this 
sort have been tried and have been provisionally 
identified as follows :— 

Tetragonopterus chalceus, similar in general habits 
ind appearance to its nearest relativo. 

Tetragonopterus æneus, which has established its 
usefulness in anti-mosquito measures in British Hon- 
duras. About two inches in average length, this is 
one of the larger members of the silverbait group. 

Charar gibbosus, though never previously used to 
combat mosquitoes, so far as I ean ascertain, belongs 
to the family of Charicidw, as does Tetragonopterus. 
This also is one of the larger members of the silver- 
bait group. The smaller members of the group are 
Hemigrammus | rodwayi and H. unilineatus, while 
the fifth silverbait experimented with has not yet been 
identified. All five fish were foun] to be actively 
larsivorus, attacking larve on sight. They live well in 
water-containers provided they are carefully trans- 
ported and are transferred to vessels by means of a 
idle. They must nover be actually handled. 

One variety or another, or a mixture of these five 
fishes may be ohtained almost throughout the coast- 
lands, and as they are known to the people generically 
as silverbait the experiments in actual water-containers 
were made with mixed lots, such as villagers might 
obtain for themselves. 


EXPERIMENTS IN ACTUAL WATER-CONTAINERS. 


On December 18, 1924, Nos. 1, 2 and 3 iron tanks 
‘each 400 gals.) at the quarantine station were all 
breeding mosquitoes and are well known to be favourite 
breeding sites. On that date two “ silverbaits " were 
placed in each, and observations were made every few 
days up to the end of March, 1925. In each case 
larre and pupze disappeared in two to three days, and 
neither eggs, larvæ or pups: were observed up to the 
end of the experiment, when all the fish were alive 
and active. 

On January 3, 1925, larve were plentiful in barrels 
Nos 6 and 7 (400 gals.) at the quarantine station, 


and one " silverbait," about 14 in. in size, was placed 
in each. Rapid disappearance of all early stages of 
mosquitoes followed in each case and this condition 
was maintained, the fish thriving. On January 29, 
No. 6 barrel was emptied to within three inches of 
the bottom to test the capacity of these fish to live 
in small quantities of shallow water. On February 12 
both barrels were free of larve and the fish were 
alive in both, though evaporation had reduced the 
depth of water in No. 6 to considerably less than three 
inches. Water was added to a depth of three inches. 
On February 26 the experiment was closed, the fish 
still thriving and no signs of mosquito breeding being 
observed. 

Laboratory experiments with silverbait enabled 
some interesting experiments to be made. All varieties 
attack larve instantly, and when larve are scarce in a 
large vessel the fish pursue them in a determined 
manner. It has occasionally been observed that on a 
first transference to a storage vessel the fish sulk for 
a time before beginning to feed. 

All varieties have a preference for pupe, and if eggs, 
larve and pups are given together, pup are taken 
first, then larva, and finally the eggs, though any stage 
if given alone is readily devoured. 

A medium-sized H. rodwafji was used in a glass jar 
to determine its maximum destructive power. 

On the first day 70 larve were given. All were devoured. 

On the s:cond day 100 Jarve and 11 pups were all taken. 

On the third day 29 Culex egg rafts were taken in 5 hours. 

On the fourth day 150 larvie and 10 pup:e were all taken. 

Ou the fifth day 200 larve and 30 pupe were all taken, 

On the sixth day 250 larvie and 7 pupe were all taken. 

On the seventh day 260 larvae and 30 pupre were disposed of. 

On the eight day 300 larve and 30 pupe were given, All 
pupie were taken and 260 of the larvie in 24 hours. 

In no experiments with these fish, either in the 
laboratory or elsewhere, were newly-hatched larve 
ever seen. The fish are practically never still during 
daylight, and take larvæ equally readily at the surface 
or the bottom and feed both by day and by night. 

An important practical point in favour of these 
silverbait is that if larvae are withheld altogether for 
long periods and no other food provided, they find 
enough to live on even in a glass jar. 

In large vessels the continued presence and activity 
of the fish ean be ascertainol by throwing a small 
stick or a leaf into the water, when the fish are attracted 
to the surface at once. 

Of the fish experimented with those which appear 
to be most serviceable are the silverbait group, the 
hassa and the patwa. d 

For the smaller domestic water-containers it would 
be difficult to find a fish more generally suitable than 
the silverbait, whose good points may be summarized 
as follows :— 

(a) Enormous appetite for all early mosquito, forms. 

(b) Preference for the forms most nearly hatched 
out. pL 

(c) Ease of obtaining these fish in unlimited 
quantity. 

(d) Ability of fish to live when only a minimum of 
water remains in barrels, &c. 

(e) Ability of fish to find a living after the original 
supply of larvie has been devoured. 
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A little care is required in the capture and transport 
of these fish, and a net will often damage them enough 
to cause.early death. A can containing flour or bread 
crumbs should be lowered by a string into a clean 
trench and be quickly pulled up after a short interval. 
The captured fish should then be transferred by ladle 
into & large vessel. Every transference should be made 
by ladle. 

Hassa and patwa are less suited to the small con- 


tainers, but do well in large vats and tanks. Among 
advantages may be enumerated : — 
Hassa. Patwa. 
(a) Good appetite for larv:e. (a) Enormous appetite for 
larvee. 


(b) Fairly easily obtained, (b) Fairly easily obtained. 


(c) Stands rough handling (c) Survives well in large 
very well. containers. 
Disadvantages are as follows :— 
Hassa. Patwa. 


(a) May be stolen for food. 


(a) May be stolen for food. 
(b) May jump out of vessel. 


(b) Does not stand rough 
handling well. 

(c) Does not seem to survive 
well unless large supply 
of larvæ is continued. 


Hassa and patwa can be used to advantage in such 
large vats and tanks as those of Government institu- 
tions, when the fish can be caught, handled and 
regularly observed by members of a trained statf. 

Throughout the villages, however, silverbait are 
proving the most satisfactory, for it is simplicity itself 
for villagers to be instructed to keep always a few 
silverbait in the barrel or tank. No offence is caused 
if these small fish die, and there is no difficulty in re- 
placing them, while there is no temptation to take the 
fish for food and little, if any, tendency for the fish to 
jump out or be washed through the overflow in heavy 
weather. Relief from continual re-sereening of vessels 
is greatly appreciated by villagers. 

Since many trenches in British Guiana, although 
eontaining numerous fish and apparently clean, are 
contaminated by sewage, it is well to keep for a period 
in a pailful of clean water any fish intended to be 
placed in a source of drinking water. 

Mr. Rodway, Curator of the Museum of the Royal 
Agricultural and Commercial Society, was kind enough 
to identify the various fish for me, and throughout the 
inquiry invaluable assistance was rendered by Mr. H.A. 
Moonsawmy, Member of the Royal Sanitary Institute, 
Sanitary Inspector for the Port of Georgetown. 


Cholera Vaccination; its Effectiveness as evidenced 
by the Presence of Antibodies in the Blood of 
Vaccinated Persons (Otto Schobl and Jose Andaya, 
Philippine Journal of Science, March, 1925).-—The 
amount of antibodies found in the blood of cholera- 
vaccinated persons stands in direct proportion to 
the amount of vaccine injected and to the number 
of injections given. Both the titre of the serum 
and the persistence of antibodies depend on the 
number of injections to a higher degree than on 
the amount of the vaccine given, 
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BACILLUS ABORTUS INFECTIONS IN MAN. 


IN 1911 Schroeder and Cotton found that Bang’s 
baeillus of infectious abortion was present in the milk 
of infected cows, and suggested that human beings 
might become infected. 
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In 1918 Evans made a thorough investigation of 
the organism and came to the conclusion that it was 
very closely related to Micrococcus melitensis, the 
cause of Malta fever in men and goats. He proved 
that, by inoculating pregnant guinea-pigs with Bacillus 
abortus from bovine sources and with M. melitensis 
from human sources, abortion took place within a few 
days. 

These observations were confirmed by several 
investigators, and the general opinion, at the present 
time, is that B. abortus and M. melitensis are so 
closely related as to be practically identical. They 
are identical as regards morphology, appearance of 
cultures and biochemical characteristics. They can- 
not be completely separated by agglutination tests. 
Their effect on animals, except monkeys, is the 
same. In monkeys B. abortus seems to be less 
virulent than M. melitensis. According to most 
authorities the only means to distinguish the two 
organisms is Castellani's absorption test. By means 
of this test not only may B. abortus be distinguished 
from M. melitensis but several varieties of each can be 
separated. 

The first authentic case of human infection with 
the B. abortus was reported in January, 1924, by 
Keefer from Baltimore. The source of infection 
could not be determined. The fact that the strain 
was of the abortus type was ascertained by serologic 
tests. A little later Orpen made known his serologic 
results with four strains from human cases of Malta 
fever in South Africa. These agreed with strains of 
abortus isolated in South Africa, as well as with a 
strain of abortus from Europe, but not with true 
melitensis strains from Europe. It was stated by 
Keefer and Orpen that their cases were clinically 
typical Malta fever. Later, a case of human infec- 
tion with the abortus variety of the organism was 
reported by Evans. The patient, who lived in Vir- 
ginia, was-in the habit of drinking raw cow’s milk. 
Several cases have been reported during the last few 
years in America, and the Hygienic Laboratory at 
Washington have been asked to identify three strains 
of abortus isolated from human cases of Malta fever in 
South Dakota, Connecticut and New York. In these 
eases it was impossible for the infection to have come 
from goats. 

It has never been possible to establish definitely 
the source of abortus infection in man. Suspicion 
naturally rests on infected cow's milk, but De Korte 
nghtly calls attention to the fact that B. abortus is 
widely distributed in countries where Malta fever- 
like fevers are absent, and therefore probably is not 
pathogenic to man through milk. 

A eause for abortus infections in man is perhaps 
the handling of infected animals or carcasses. Cesari 
points out that in France the majority of cases of so- 
called Malta fever which cannot be traced to goats 
have occurred in men employed in slaughterhouses. 
It is interesting to note that of the few cases of 
abortus infection recognized in America two of them 
were in men who handled hog carcasses in slaughter- 
houses. In a very interesting case reported from 
South Africa by W. E. De Korte, the patient, a farmer, 
became infected after handling the placenta of a cow 


which had aborted the previous day. The observa- 
tions of Hadley and Beach indicate that infected hog 
carcasses may be of special danger, and that porcine 
strains of infectious abortion are more virulent than 
bovine strains. 





VETERINARY EDUCATION IN INDIA. 


Fairly up-to-date colleges for the training of students 
in veterinary science exist at Bombay, Madras, Cal- 
cutta and Lahore, and there are also schools at Insein 
and Taunggyi in Burma. The colleges at Bombay, 
Madras and Calcutta give a three-year diploma 
course in English, while that at Lahore gives a four- 
year course. The number of students passing the 
final examinations at Lahore dropped from 112 in 
1922-23 to 82 in 1923-24. Some of the reasons for 
this decrease are the inadequacy of the pay of 
veterinary assistants, the reduction in the number 
of appointments and the fact that the Military 
Department no longer sends students to Lahore 
College. 

Instruction in the vernacular is given in the 
veterinary schools at Insein and Taunggyi in Burma, 
in a three-year and a one-and-a-half-year course 
respectively. The final examination at Insein in 
1924 was passed by fourteen students as against ten 
in the preceding year. The Government has partly 
adopted a scheme for the better equipment of this 
school. 

The first six officers of the Provincial Service 
selected for a post-graduate course of two years 
qualifying for appointment to the imperial cadre 
completed their training at the Muktesar Laboratory 
during 1993-94. Systematic courses of training in 
laboratory methods, extending over four or five 
months, have also been instituted at this laboratory 
for members of the Indian Veterinary Service and 
the Royal Army Veterinary Corps, and five ofticers 
availed themselves of the facilities afforded during 
that year. * 

Seven students passed out during the year from 
the veterinary compounders’ class attached to the 
Nagpur Hospital. 

Good work is done by the United Provinces 
Veterinary Medical Society, which was founded in 


1912. The Sociéty is publishing a veterinary journal 
in Urdu. 

—$——— 

Aunotations. 


—_———— 


The Sugar Content of the Cerebrospinal Fluid and 
ils Relation to the Blcod-sugar (G. M. Goodwin and 
H. J. Shelley, Arch. of Internal Medicine, February 15, 
1925).— To be of value in determining whether or not 
a spinal fluid sugar is high or low, the fluid must be 
taken after a night's fasting and the sugar content 
compared to that of the blood taken at the same time. 
From this paper the following conclusions might be 
drawn: The sugar content of the cerebrospinal fluid 
is not constant in the same individual. There is no 
level, within reasonable limits, which might be con- 
sidered normal for different individuals. There is a 
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definite relationship between the sugar content of the 
cerebrospinal fluid and of the blood, which may be 
expressed as the percental relation of the sugar content 
of the cerebrospinal fluid to the sugar content of the 
blood. This figure lies with fair constancy within the 
limits of 45 and 65 per cent. The ingestion of carbo- 
hydrate in sufficient quantities causes a definite and 
constant rise in the sugar content of the cerebrospinal 
fluid and disturbs the usual relationship between the 
sugar-content of the cerebrospinal fluid and that of the 
blood. Meningitis, whether tuberculous, staphylo- 
coccus or meniagococcus, frequently gives a lower 
sugar content of the cerebrospinal fluid, both as to the 
actual milligrammes per hundred cubic centimetres 
and in relation to that of the blood. The literature 
shows a high sugar content of the cerebrospinal fluid 
in relation to the sugar content of the blood in cases 
of encephalitis. Untreated cases of early cerebro- 
spinal syphilis give a low actual and relative sugar 
content of the cerebrospinal fluid. Under treatment, 
this figure returns to normal. When considering the 
fact that the sugar content of the spinal fluid is 
lowered with a fair degree of constancy in cases of 
tuberculous, meningococcus and staphylococcus menin- 
gitis, one must remember that a low figure after 
intraspinal administration of antimeningococcus serum 
is of no diagnostic value. 





Notes on the Therapeutic Value of Pneumococcus Anti- 
body Solution Subcutaneously Administered in Lobar 
Pneumonia (W. W. Oliver and E. A. Stoller, Arch. 
of Internal Medicine, February 15, 1925).—The sub- 
cutaneous administration of pneumococcus antibody 
solution is attended by a very low incidence of thermal 
reactions as compared with its intravenous use, as 
reported by Cecil and Larsen, and Conner. The sub- 
cutaneous injection of pneumococcus antibody solution 
invariably produces a painful tissue reaction, and this 
may persist for days. Thesubpectoral region seems to 
be the most favourable site for injection. . In this series 
of twenty-three cases treated by antibody solution only 
four cases gave evidence of subjective and objective 
improvement, while the remaining nineteen cases did 
not appear to be benefited by it. Pneumococcus anti- 
body solution administered subcutaneously did not, in 
the authors’ limited experience, tend to sterilize the 
blood-stream. Subcutaneous antibody treatment does 
not appear to prevent extension of the pneumonic 
process from one lobe to another. The best results 
were obtained in Typo IV pneumococcus, in which 
the subcutaneous antibody treatment registered a 
mortality of 21°42 per cent. in the control Type IV 
cases. If these results were due to antibody solution, 
it would seem probable that they were attributable to 
a nonspecific action of the solution. 





Action of  Acriflavine on the Blood and certain 
Tissues of Rabbits (F. L. Meleney and Zung-Dau Zau, 
Journ. of the Amer. Med. Assoc., January 31, 1925). — 
The bacterial inhibition action of neutral acriflavine 
within the body is so slight against the hemolytic 
streptococcus, even in lethal doses of the dye, that it 


is not a legitimate intravenous medicament in hemo- 
lytic streptococcus infections. Acriflavine has a selec- 
tive action on certain body tissues in the rabbit which 
causes it to be taken up by some of those tissues in 
such concentration as to injure or destroy them. The 
kidney and the liver are particularly affected. Chemi- 
cal substances that are intended for intravenous use 
in the treatment of disease should be subjected to the 
most rigid tests on animals to determine their safety 
as well as their efficiency. The outlines of certain 
experiments presented by the writers may be used 
for other chemieal substances in connection with 
hemolytic streptococci or other organisms. 





Latent Syphilis (G. C. Willcocks, The Medical 
Journal of Australia, January 24, 1925).— Routine 
examination of the blood by the Wassermann test 
was carried out on 325 consecutive patients. <A 
positive result for syphilis was reported in thirty-one 
patients. Twenty-six of these gave no history and 
showed no signs of syphilis. They were suffering 
from latent syphilis. The symptons and signs observed 
were not those usually attributed to syphilis. Except 
in the definitely syphilitie (clinically) patients, no 
obvious improvement followed antisy philitie treatment. 
The cerebrospinal fluid gave a positive result in two 
out of ten persons. In view of the apparent frequency 
of latent syphilis it may be that the beneficial effect 
of potassium iodide in some obscure cases in the past 
finds here its explanation. 





The Possibility of Immunization of the Tissues of 
the Nose, Throat and Ear by the Use of Vaccines 
Applied Locally (H. Hays, Medical Journal and 
Record, February 18, 1925).—Reports of the local 
administration of vaccines for other conditions, such 
as typhoid fever, have conclusively proved that they 
will render an immunity. The preparation of the 
vaccine is extremely simple. The vaccine can be 
administered without any difficulty directly on the 
part of the nose, throat or ear which is infected. 
The broth in which the vaccine grows possibly 
develops a bacteriophage which augments the effects 
of the vaccine. Certain definite results have been seen 
in those infections which do not respond to ordinary 
antiseptics. The local vaccine can be used on many 
patients who will not submit to hypodermic injections 
of vaccines as usually given. 


The Question of the Existence of Amyloid Custs 
(E. R. R. Saleby, Journal of the American Medical 
Association, January 31, 1925).— Histologic sections 
of amyloid kidneys were stained with methyl violet, 
and the relative distribution of the amyloid degenera- 
tion studied. Casts of various forms were found in 
forty-five cases; and only one of these, though 
doubtful whether it was a cast, gave a definite micro- 
chemical reaction for amyloid. This would throw 
doubt on the occurrence of amyloid casts in the urine 
of patients suffering with amyloid kidney and may 
show that the specifically staining amyloid plays no 
part in forming any of the casts. 
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The Utilization of Solar Light and Heat in the 
Treatment of Night Soil (M. E. Barnes, The American 
Journal of Hygiene, March, 1325).—Insulated boxes 
provided with tight-fitting, double layered glass covers, 
as described by de Saussure, are an effective means of 
concentrating heat derived from the sun, under con- 
ditions prevailing in Siam. The temperatures attained 
within the de Saussure boxes, under favourable con- 
ditions, greatly exceed the thermal death points of the 
ova and larve of hookworms, and the maximum 
temperatures which have been attained, exceed the 
thermal death points of all vegetative forms of ordinary 
bacteria. The utilization of solar light and heat, by 
means of an adaptation of the de Saussure boxes, in 
the treatment of night soil in selected regions is 
suggested (see Abstracts). 


Multiple Hemorrhagic Sarcoma of Kaposi (G. J. 
Dillard and F. D. Weidman, Archives of Dermatology 
and Syphilology, February, 1925).—This paper is 
a histological study of two cases, one disclosing 
intestinal lesions at necropsy. Case 1 was an 
advanced elephantiasie one with bulle, which did 
not eome to necropsy. Case 2, in addition to the 
usual cutaneous lesions, hundreds of small, blood-red 
tumours were found in the intestines, and a few in 
the stomach, urinary bladder and mesenteric lymph 
nodes. Fungous granulomas were found in the sections 
of the mesenteric and omental nodes within which 
mycelia and chlamydospores were demonstrable. 
Histologic studies led to these conclusions: The 
lesion had its beginnings in the uppermost levels of 
the corium. The primary change was an irregular 
hyperplasia of capillaries, speedily accompanied by 
lymphangiectasia, hemorrhage and hemosiderin 
pigmentation. Secondary changes consisted in an 
exaggeration of all the processes mentioned above (the 
angieetases becoming cavernous), to which were 
added large nodular accumulations of lymphocytes 
around capillaries, together with nests of embryonal 
endothelial ceils. There was little fibrosis, but much 
jema. Kaposi's sarcoma is primarily chronic 
inflammatory, but secondarily may become sarco- 
matous. While the sarcomatous changes are not of 
a highly malignant order, they are definitely within 
the sarcoma category as viewed in the gastro-intestinal 
lesions. Authors whose experience has been limited 
to cutaneous studies are excusable for holding to the 
chronic inflammatory theory; but this does not 
constitute the whole disease, and the sarcomatous 
phase must not be denied. It is an open question 
whether the fungus invasion by way of the intestines 
is one of the causes of Kaposi’s sarcoma. 

It is suggested that in future this disease be 
regarded in the broadest possible internal medical 
sense. Patients should be studied from the standpoint 
of hamachromatosis of Opie, the question of diabetes 
mellitus in connection with a pigmentary cirrhosis 
of the liver should be covered, and in this same 
connection the newer liver functional tests may prove 
of value. Examination of the urine for urobilin and 
hematoporphyrin might also give results that fitted 
into the complex blood destructive processes. In 


respect to the development of visceral lesions, 
examination of the feces and gastric contents for 
occult blood might give information. The state of 
the lymph nodes (biopsy), not forgetting the supra- 
clavicular node, should be determined—the presence 
of the latter may mean the same that Troisier’s 
ganglion does, namely, visceral malignancy. Search 
for fungus in the feces and gastric contents is 
justified, even though the result should be negative 
in repeated cases, until it is demonstrated that the 
disease is an etiological entity, and that fungus 
causation can be excluded. 


Rat-bite Fever with special reference to its Æ tio- 
logical Agent (M. J. Parmanand, M.B., B.S., 
Indian Journal of Medical Research, April, 1925).— 
The spirochætes found in the author's Bombay 
cases of rat-bite fever are morphologically identical 
with those of the Japanese. Unlike other spiro- 
chætes, they are difficult. to detect by the dark- 
ground illumination method. It is more easy to 
demonstrate them by the staining methods than by 
the dark-ground illumination. The lesser bandi- 
coot (N. bengalensis) is the chief reservoir of infec- 
tion in Bombay. Spirochætes isolated from natur- 
ally infected rats were - morpholcgically indistin- 
guishable from those isolated from human cases of 
rat-bite fever. 

—eo 


Abstract. 


THE UTILIZATION OF SOLAR LIGHT AND 
HEAT IN THE TREATMENT OF NIGHT 
SOIL..' 





By M. E. Barnes, M.D. 


THE disposal of the waste products of the human 
body in such a way as to avoid nuisance and prevent 
the spread of disease is a problem which confronts 
every individual in the world, no matter how savage 
or how refined he may be. It is a problem, moreover, 
the acuteness of which is increased in direct propor- 
tion to the development of man's gregarious tendencies. 
Isolated individuals may and often do deal with the 
problem by a process of mental negation, but with 
communities this is impossible and some positive 
method of disposal must be adopted. The methods 
most widely employed throughout the world have 
been either the removal of such material by water, 
where this has been possible, or the adoption of some 
form of disposal upon or beneath the surface of tho 
ground. 

The removal of this offensive matter by naturally 
flowing waters is the easiest method, and consequently, 
from time immemorial communities have polluted 
streams. Modern cities have adopted what is simply 
a more refined method of water pollution in that they 
pour their wastes into a closed controlled water 





1 Abstracted from the Amurican Journal of Hygiene, vol. v, 
No, 2, March, 1925, 
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system, and then release such waters into natural 
channels of flow with or without previous attempts to 
remedy the pollution. Such refined methods, valuable 
as they have been demonstrated to be as publie health 
measures, are too complieated and expensive to be 
universally practicable. For example, only in the 
larger cities of the Orient could they be installed and 
successfully operated. For the hundreds of millions 
of people living in the villages and small cities of the 
Orient, and, in fact, throughout the greater part of the 
tropical world, some other system must be found 
which will be at once efficient, inexpensive, and 
simple in operation. 

The purpose of this paper is to call attention to the 
possibility of utilizing solar light and heat in the 
solution of one of the most fundamental problems in 
sanitation. Whether or not it can be depended upon 
to accomplish the certain destruction of pathogenic 
bacteria, this natural force undoubtedly deserves 
careful consideration as a possible means of freeing 
night soil of its protozoal and parasitic menace. The 
possibilities along this line may be better realized 
when it is pointed out that by the use of an 
exceedingly simple apparatus, air temperatures of 
250° F. have been attained, and large volumes of 
water have been heated to temperatures of 150? F. 
(656° C.). In one of the writer's experiments the 
temperature of two litres of water was raised to 
160? F. (71? C.) and was maintained at a tempera- 
ture exceeding 140? F. (656^ C.) for a period of more 
than four hours. Moreover, the attainment of such 
temperatures is not limited to days of clear sunlight, 
the experiments showing the raising of one litre of 
water to a temperature of 140° F. (60'0" C.) on a day 
when the sun shone only through a haze, and when 
heavy clouds passed across the sky. 

The possible influence of solar light and heat upon 
the ova and larvæ of intestinal parasites was first 
brought to the writer's notice during an anti-hook- 
worm campaign in northern Siam in 1917. The 
microscope was being used to demonstrate to the 
villagers the living larvæ of hookworms in the infected 
soil of their own villages. The material for such 
demonstrations was secured from scrapings of soil 
which had recently been polluted with human fæcal 
matter. It was soon observed, however, that if such 
fecal deposits had been exposed to the unobstructed 
rays of the sun for any length of time, living larvie 
were not to be found in such material, or were pre- 
sent in very small numbers. Dead larvie could be 
found, evidently having been killed by the sun’s light 
or heat. Occasional references to similar observations 
may be found in the writings of those engaged in the 
study of these parasites. Thus, Augustine (1923) 
states that " a rapid dying out of the larvæ occurred 
under direct sunlight; out of an original number of 
645 larve only one survived a week.” 

Heat is generated from the sun’s rays when inter- 
ference is offered to their passage. Certain substances, 
such as air, glass, &c., are largely diathermous and 
offer little resistance to the passage of solar rays. 
Hence comparatively little heat is generated in such 
substances. Opaque objects, on the contrary, and 
especially black objects offer the maximum resistance 


to their passage, and the greatest amount of heat is 
generated on the surface of such substances. The 
heat thus generated is rapidly dissipated by conduc- 
tion and convection, though substances differ very 
greatly in their ability to conduct heat. One of the 
first problems in utilizing the heat generated by the 
sun’s rays is the devising of some means of confining 
it within certain limits by preventing its rapid dissipa- 
tion. This can be done by constructing a chamber of 
the desired size and insulating it by surrounding it 
with substances of poor conductivity for heat. For 
experimental purposes sawdust can be used. Glass 
has the property of offering slight resistance to the 
passage of solar rays, but of offering relatively great 
resistance to the passage of heat. Therefore, by using 
a tight-fitting glass cover upon an insulated chamber, 
the sun’s rays can be admitted to the chamber, there 
transformed into heat, and the dissipation of the heat 
delayed to a certain extent. The dissipation of heat 
from such a chamber can only be delayed, because 
even though the walls may be well insulated, there is a 
constant loss occurring by conduction of heat through 
the glass cover. 

According to Ackermann (1915) the principle of 
using a tight-fitting diathermous cover upon an insu- 
lated chamber appears to have been first employed 
by H. B. de Saussure, who in 1766 invented a “ hot 
box," which consisted of an insulated air-tight wooden 
box, black inside, and covered with two layers of plain 
glass with an air space between them. Sir John 
Herschel in 1837 experimented with a similar 
apparatus which is described as “a small mahogany 
box, blackened inside, covered with window glass 
fitted to size, but without putty, and simply exposed 
to the sun’s rays.” 

The experiments recorded below were performed by 
the writer, partly in Chiengmai, Siam (1920) and 
partly in Bangkok (1922) to determine the tempera- 
tures registered by such an apparatus under condi- 
tions prevalent in Siam. The de Saussure box, used 
in the Chiengmai experiments, consisted of a pine 
wooden box 20 X 14 X 6 inches in length, width 
and depth respectively, the boards being approximately 
linch in thickness. A shallow tin vessel, made by 
splitting a 5-gallon oil tin longitudinally, was placed 
in this box and a tight-fitting cover of window glass 
was provided. In the first experiment a control was 
run, using an identical apparatus except that no glass 
cover was provided. The tin vessels in both instances 
were blackened to increase the absorption of solar 
rays. A cooking thermometer was placed in the 
covered box, and an ordinary thermometer was used 
in the open box, both instruments being graduated 
in the Fahrenheit scale. 


(1) THE DIFFERENCE IN TEMPERATURE PRODUCED 
IN AN ENCLOSED AREA BY THE INTERPOSITION 
OF A TIGHT-FITTING GLASS COVER. 


The two boxes described above were placed flat 
upon the ground in such a position as to receive the 
direct rays of the sun throughout the day, but with- 
out any change being made in their position to corre- 
spond with changes in the elevation of the sun. The 
maximum temperature observed within the covered 
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box was 200° F. (93°3° C.), and for a period of more 
than six hours the temperature exceeded 126° F. 
(522 C.). The maximum temperature observed in 
the control box was 124° F. (51'1° C. which was 
maintained for only about fifteen minutes. 


i31 TEMPERATURE WITH WATER WITHIN A DE 
SAUSSURE BOX, WITH A SINGLE GLASS COVER. 


As a means of approximating the actual amount of 
heat produced in the box, 1 litre of water was intro- 
duced into the tin vessel in the de Saussure box, and 
the temperature of this amount of water observed 
from time to time. The maximum temperatures to 
whieh this amount of water was raised on the four 
days recorded below were 158°, 150°, 146? and 154° F. 
respectively (the calculated Centigrade equivalents 
being 70°, 65°6 , 633 and 678). It will be observed 
also that the litre of water was held at a temperature 
above 122° F. (50° C.) for periods of from four to five 
hours on each of these days. These sustained 
temperatures are quite as important as the maximum 
temperatures in a consideration of the possible 
practical applications of the de Saussure principle. 


(3) TEMPERATURE OF WATER WITHIN A DE 
SAUSSURE BOX PROVIDED WITH A DOUBLE 
GLASS COVER. 

At this time the sky began to be cloudy and rains 
threatened. It seemed desirable to attempt to further 
insulate the apparatus, as the amount of heat absorbed 
during such weather ‘would be expected to be less 
than in clear weather. Accordingly, a second layer 
of glass was fitted to the cover, with an air space 
between the glass sheets of l inch. In spite of the 
fact that on only one of the days recorded below 
there was clear sunshine, the temperature of the 
water reached 140° F. (60° C.) or more on five out of 
the seven days. ‘Two litres of water were used on 
the last day, when the highest temperature was 
recorded. 


i4) EFFECT OF INCREASING THE 
DE SAUSSURE Box. 

Since only a definite proportion of the solar energy 
falls on each square foot of the earth's surface, the 
deepening of the de Saussure box would tend to 
inerease the loss of heat by conduction through its 
walls. It was of interest to determine, therefore, 
whether the box could be suflieiently deepened to 
admit vessels of a large size (e.g., the size of night- 
soil buckets), without too greatly decreasing its heat- 
ing capacity. For this purpose a packing box (of 
30 x 30 x 36 inches dimensions) was lined with 
asbestos, and provided with a tight fitting cover with 
two layers of glass separated by an air space of 
linch. A small door was made at one side through 
which the thermometer could be reached. In making 
the readings there was a small loss of heat involved 
in the opening and closing of this door. A 5-gallon 
tin of crude oil was placed in the box, a Fahrenheit 
thermometer suspended in the oil, and readings were 
taken from time to time. The maximum temperature 
to which the 5 gallons of crude oil were raised in the 
two experiments recorded was 142° F. (611 C). It 
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will be noted that in the second experiment, which 
ran through the entire day, the oil was maintained at 
a temperature exceeding 122° F. (50° C.) for a period 
of over five hours. These experiments were per- 
formed in Bangkok, Siam, in 1922. 


(5) EFFECT UPON HookworRM Ova AND LARV.E 
OF EXPOSURE IN A DE SAUSSURE Box. 

In the apparatus used on August 25, 1920 there 
were placed ten specimen tins (of 1-oz. capacity), 
each containing fecal matter known to contain hook- 
worm ova and newly-hatched and active larve. The 


- covers of the specimen tins were removed, thus 


bringing the contents into direct sunlight. They 
were exposed in the de Saussure box from 12 noon 
to 1 p.m., during which time the thermometer in the 
box registered 220° F. At 1 o'clock the -tins were 
removed, smears were made and examined, and the 
contents of each specimen tin placed upon moist soil 
in small dishes, the soil having been previously heated 
upon a stove to destroy any larve which it might have 
contained. The larve found in the smears made after 
the exposure were apparently dead. The soil in the 
dishes was examined daily for a week, but no larvie 
were found at any time. Opportunity to continue this 
line of investigation was lacking. 


DISCUSSION. 


These experiments have been given in some detail 
in order to place on record the data they contain con- 
cerning the de Saussure box operating under conditions 
prevailing in Siam. At the same time, they may serve 
to interest those who may be unfamiliar with the 
apparatus. Their possible bearing upon the problem 
of the disposal of night soil is at once obvious when 
consideration is given to the effects of light and heat 
upon the various pathogenic organisms found in fecal 
matter. 

Light has been shown to be injurious to various 
bacteria. Thus, Buchner found that after exposure to 
sunlight for one hour, no growth took place in broth 
cultures of typhoid or colon bacilli or of the spirillum 
of Asiatic cholera. The effect of light upon protozoan 
or animal parasites has not been so fully studied. 

Jordan (1921) states that “ the vegetative forms of 
most bacteria are killed at 55° to 58° C. by ten 
minutes’ exposure to moist heat." He places the 
thermal death-point of the typhoid bacillus and of the 
spirillum of Asiatic cholera at 58° to 60° C., and points 
out that " the thermal death-point of those bacteria 
that are at all likely to be present in polluted water is 
low (57° to 60° C.).” The usefulness of the method 
of fraetional sterilization is dependent upon this 
vulnerability of vegetative forms of bacteria to 
temperatures of from 60° to 70° C. (140° to 158? F.). 

Boeck (1921) gives the thermal death-points of 
protozoan cysts as follows, heavy mortality in all 
eases beginning at temperatures approximately 10 
degrees below the maximum :— 


E. histolytica 68* C. 
E. coli 76? C. 
E.nana .. vi 64? C. 
Iodamaba butschlii 64° C. 
Giardia intestinalis 64? C. 
Chilomastixz mesnili 72: C. 





Intestinal helminths are even more vulnerable to 
heat. Asada (1923) states that Ascaris larve in tho 
egg-shell are killed if heated for ten minutes at 50° C. 
Stiles (1921) has indicated the effects of various 
temperatures upon hookworm ova and larva; as 
follows :— 


'" 40" to 50°C. Eggs have been observed to hatch 
at 40 C., but, in general, constant tempera- 
tures above 37° C. are reported as unfavour- 
able to fatal for eggs and larve. However, 
both eggs and larvie can stand 40° to 50? C. 
for a few minutes and live.. 

“ 50? to 60° C. Fatal to eggs and larve in one 
to five minutes. 

" Above 60° C. Fatal to eggs and larvie almost 
instantly." 


Tsutsui (1994) has shown that 55^ C. is the highest 
temperature to which hookworm ova and larvie caa be 
exposed and live, and concludes that if fecal matter 
could in some way be raised to a temperature of 
5T C., all infectivity for hookworm would thereby be 
destroyed. On account of the coagulation of tissue 
fluids, which takes place at temperatures around 
60° C., it is highly improbable that any of the animal 
parasites could survive more than momentary 
exposure to such temperatures. 

There appears to be little doubt that, under labora- 
tory conditions, if these various organisms are brought 
to the actual temperatures indicated, they are killed. 
The question is whether the constituents of night soil 
are such as to protect the organisms from actually 
reaching the fatal temperatures. The only experiment 
reported in this paper which bears directly upon this 
point indicates that in small quantities fecal matter 
did not protect hookworm ova and larve from the 
fatal effects of heat. The depth of penetration of 
such heat into fecal masses exposed in the boxes has 
not yet been determined. However, as collected in 
buckets, night soil usually contains a considerable 
proportion of fluids, and the experiments with the 
heating of water in the de Saussure boxes give some 
indication as to what might be expected. If sufficient 
water were added to permit the circulation of convec- 
tion currents, fecal matter exposed in shallow de 
Saussure boxes could be made to stew for hours on 
each day of clear sunshine, in tropical countries, in 
water exceeding 50° C., with maximum temperatures 
considerably exceeding 60° C. Moreover, this process 
could be repeated daily for any desired period. The 
parasitic ova and larve or the protozoan cysts which 
could survive such stewing for even one day would be 
relatively few, except, perhaps, in the centre of fecal 
masses which failed to disintegrate during that time. 
Such temperatures, together with the sunlight, should 
make anything but a favourable medium for the vegeta- 
tive bacteria which were present. The thermophilic 
reactions of hookworm larvæ should cause any larve 
which might have hatched out to move into the water, 
as it gradually heated, just as is the case in the 
Baermann apparatus for the removal of such larvie 
from samples of soil. With a properly constructed 
apparatus, exposure for one day to tropical sunshine 
should be effective, but a margin of safety might 
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require several days’ exposure. Yet even a week's 
exposure in such an apparatus, if it ensured a night 
soil that would be immediately and safely available for 
fertilizing purposes, would offer distinct advantages 
over the six months’ storage which is now estimated 
as the requisite time to ensure the destruction of the 
more dangerous elements in such matter. 

The practicability of this method of treating night 
soil is dependent upon its efficiency in destroying the 
dangerous elements in such material, upon the regu- 
larity and intensity of sunshine in the region where 
its use is desired, and upon the devising of suitable 
means of exposing the night soil with a minimum 
amount of handling. These are all matters which 
can be determined only by extended experiment and 
observation on the part of those, especially in tropical 
regions, who have the facilities for making such 
studies. The method deserves careful investigation 
in spite of its obvious limitations. Although the 
interruption in days of sunshine would make it im- 
practicable as the sole method of treatment, it may 
well prove to be a very valuable supplementary 
method of treatment in communities where the 
bucket system of collection is in operation. If, instead 
of burying or of storing such matter for prolonged 
periods the fecal matter could be exposed, during 
favourable weather, in these heated chambers for a 
time experimentally determined to be adequate to 
make it innocuous, this would permit its early return 
to the soil at a time when, presumably, its manurial 
value would be at the minimum. All night soil thus 
treated could be made a source of revenue in most 
tropieal countries. During prolonged periods of un- 
favourable weather the communities could do just 
what they now do, or they might use fuel for heating 
on such occasions. 

It is hoped that investigators in widely.separated 
regions will undertake experiments with this apparatus 
to determine the depth of penetration of the heat 
into night soil, the maximum depth at which the 
de Saussure boxes will develop effective temperatures 
(e.g., whether night soil buckets can be treated with- 
out emptying), and the length of time of exposure 
required to ensure the desired result. Even though 
the destruction of bacteria may not be possible, the 
rapid destruction of the ova and larvæ or corres- 
ponding stages of hookworms and similar parasites, 
tæniæ, schistosoma, &c., would be of inestimable 
value in Egypt, India, South China, and throughout 
the entire tropical and subtropical world. A 

The apparatus required for such experiments is 
very simple, consisting, as it does, of an insulated 
box, lined with sheet iron or other metal, and pro- 
vided with a tight-fitting double glass cover. For 
practical use the enlargement of the boxes to a suit- 
able size would be required, thus forming a series of 
shallow, metal-lined, insulated vats, provided with 
tight-fitting windows, much like the well-known hot 
beds so commonly used by gardeners in northern 
climates during late winter. 

If it should prove feasible to utilize heat generated 
in this way to free night soil of its present dangerous 
elements, sanitarians would have an additional means 
of attacking the problem of its disposal in small 
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eommunities, especially in tropical countries where 
sunlight is abundant, intense, and inexpensive. 


CONCLUSIONS. 


(1) Insulated boxes provided with tight-fitting, 
double-layered glass covers, as described by de Saus- 
sure, are an effective means of concentrating heat 
derived from the sun under conditions prevailing 
in Siam. 

(2) The temperatures attained within the de Saus- 
sure boxes, under favourable conditions, greatly 
exceed the thermal death-points of the ova and larvee 
of hookworms, and the maximum temperatures which 
have been attained exceed the thermal death-points 
of all vegetative forms of ordinary bacteria. 

(3) The utilization of solar light and heat, by 
means of an adaptation of the de Saussure boxes, in 
the treatment of night soil in selected regions is 
suggested. 

——— de———— 


Current Miterature. 





BULLETIN DE LA SOCIETE DE PATHOLOGIE 
EXOTIQUE, April 8, 1925. 


Bacillus flagellatus and Spirocheta omeliansky 
nsp. (W. L. Yakimoff)—In 1914 Professor W. 
L. Omeliansky found a new organism in a receptacle 
containing river water. Numerous colonies were 
isolatel on petri dishes, some not stained, others 
stained in different shades of red. On stained smears 
a bacillus was seen, with a long flagella at one end, 
well stained, which was six times as long as the body 
of the bacillus. This organism was named B. flagel- 
latus. The same bacillus has been isolated from 
water at Chicago by Mabel Jones. During researches 
on water protozoa at Petrograd this microbe has also 
been isolated by the author in association with 
spirochetes ; it has also been isolated from the intes- 
tine of the frog Rana temporaria at Petrograd. The 
spirochetes which are found with the bacillus have 
not hitherto been found in water; they are more 
numerous than B. flagellatus and have been named 
Spirochexta omeliansky n.sp. 


On the Subject of Vincent's Angina (W. L. Yakimoff, 
A. Ioukowsky and S. L. Schirwind).—Of the 55 
cases of Vincent’s angina observed in 1922-23 at the 
dispensary of the Nicolas Railway, Petrograd, there 
were 35 cases of the ulcerous type and 14 diphtheroid ; 
and there was one case in which the examination of 
the suppurations of the ear revealed the presence of 
fusiform bacilli and Vincent’s spirochetes. Thirty- 
three of the patients were men and 22 women (4 
children). The cases occurred in every month of the 
year, the highest numbers being during July, August, 
September. All cases were completely cured by 
treatment with chloride of potassium and perhydrol. 


The Protozoa of the Human Intestine. The Exam- 
imation of the Intestine of Frogs of Petrograd 
(W: L. Yakimoff and G. A. Miller).—These investi- 
gations have been carried out for the purpose 
of studying the source of human infection by 


Chilomastiz mesnili. This organism is frequently 
found at Petrograd, and ranks as third on the 
list of the intestinal protozoa of man. The ex- 
amination of the intestines of thirty frogs (Rana 
temporaria) revealed several species of protozoa, but 
no Chilomastiz. A description is given of three 
spirochetes isolated : S. ranarwm, n.sp., S. amphibe, 
n.sp. S. temporariz, n.sp. Species of spirilla were 
also found. It has not yet been determined whether 
the spirilla and spirochetes of the frog are in any way 
connected with the intestinal organisms of man. 


Noguchi's Fixator for Spirochextes used for Flagella. 
(R. Patay.) — Noguchi has described a method 
of staining by which Spirocheta cuniculi and S. 
pallida can be distinctly stained, not only by Giemsa 
solution but also with basic stainings such as 
gentian violet and fuchsin. The author having 
verified the value of this process for the two spiro- 
chetes mentioned, tried it on various flagella with 
very good results. The fixation can be effected on 
wet or dry smears (the latter is preferred); mini- 
mum duration five minutes. This fixative, besides 
being simple, quickly destroys the red blood-cells and 
is therefore of great value in the diagnosis of spiro- 
cheetosis and trypanosomiasis. It clearly shows the 
parasite in thick blood-smears. 


Oicomonas Granulata in the Intestine of White Mice 
(W. L. Yakimoff and Mlle. J. Wassilewsky).—This 
organism was first isolated from human stools in 1906. 
It was found in three cases of intestinal infection, and 
in 1919 and 1920, during the epidemics of dysentery 
and cholera in Petrograd, it was observed four times 
in association with Entameba coli. The organism 
found in the intestine of white mice is believed to be 
the same as that found in man; the only difference 
being a number of granules less elevated. The 
parasite is easily cultivated on Frosch-Schardinger 
gelose. 

Treatment of Sleepiny Sickness (P. Walraven).— 
The action of 205 Bayer on human trypanosomiasis 
has varied greatly according to different experimenters. 
The author has tried it with atoxyl, emetic and neo- 
salvarsan; the results have been more or less favour- 
able. Antimony with Bayer, with or without arsenic, 
has the best action on the nervous symptoms in 
human trypanosomiasis. 

Epidemiologic and Prophylactic Study of Malaria 
in Albania (R. Daudy).—The examination of 385 


` children of Tirana, capital of Albania, showed a 


splenic index of 28 per cent. and a plasmodic index 
of 8 per cent. Plasmodium præcox is the parasite 
most frequently found. P. vivax is very rare and 
P. malarie is almost entirely absent. The sites 
where anopheles are to be found are numerous and 
cover nearly the whole territory. Preventive quini- 
nization does not existin Tirana. Quinine is used as 
a curative, but the supplies of quinine to the hospitals 
and dispensaries are not suflicient. The mosquito 
net for beds is used in the well-to-do families 
and in hotels, but there is great need for general 
preventive quininization and other prophylactic 
measures in these parts. 
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The Parasitology and Epidemiology of Malaria in 
Abkhasie (N. Roukhadze).—Cases of malaria are 
observed all the year round at Abkhasie. There are 
three periods, viz., the epidemic period, the winter 
relapse period, and the spring relapse period. Each of 

' these periods is characterized by the presence in the 
blood of determined species of parasites; during the 
winter relapse period P. malariæ is found; during 
the spring relapse period P. vivax; and during the 
epidemic period P. vivax and precor. 

THE 


InpiAn) MepicaL GAZETTE. 


May, 1925. 


Giant Urticaria (Hugh W. Acton).—Giant urti- 
caria or Quincke's cedema is defined by the author 
as an urticaria produced under the deep fascia by 
certain bases derived from the food, which only 
show their effects in those individuals in whom the 
defence mechanism is low. This defect in the de- 
fence mechanism may be inherited or acquired. 
The disease in India is more common amongst 
Europeans than natives, but whether this is due to 
the fact that the cases amongst Indians are mis- 
diagnosed as filarial lymphangitis remains to be 
further investigated. The disease is probably more 
common in Europeans owing to the depression of 
the endocrine functions by long residence in a 
climate like Calcutta. Both sexes are equally 
affected; the disease appears in very young chil- 
dren from 15 months to 24 years and in adults 
between the ages of 80 to 45 vears. 


Observations on the Anti-Diabetic Propertics of 
Cephalandra Indica (Telakucha) (R. N. Chopra).—- 
The fresh juice extracted from Cephalandra indica 
(telakucha), a perennial creeping herb belonging to 
the natural order Cucurbitace, has no sugar-re 
ducing effects when administered to patients suffer- 
ing from diabetes. The active principles of the 
plant, an amylolytic enzyme, a hormone, and a 
body of alkaloidal nature do not produce any re- 
duction of blood-sugar when administered sub- 
cutaneously to rabbits. 


Observations on the Treatment of Kala-Azar with 
Urea Stibamine in the Medical Out-Patient Depart- 
ment of the Medical College Hospital, Culcutta 
(N. C. Kapur).—The results of treatment of fifty 
cases are given in tabular form. The course of 
treatment with urea stibimine for bringing abouf 
cure in kala-azar is remarkably short. 
the cases cure took place in only seven days. In 
cases of antimonyl tartrates the course of treatment 
frequently extends to more than three months. 
The average number of injections required for a 
course of treatment with urea stibamine is about 
seven to ten, whereas in the case of antimonyl 
tartrates it frequently amounts to thirtv or more. 
The beneficia] effects obtained with urea stibamine 
in cases resistant to the antimonyl tartrates are 
strikingly shown in the tables. Jaundice and 
albuminuria were no contra-indications to the treat- 
ment of kala-azar with urea stibamine. Such cases 


In some of ` 


are best treated with small doses, slowly increased. 
No signs of intolerance were observed in any of the 
cases. Sometimes a reactionary fever took place after 
injection which subsided after a few hours. Cases 
in which signs of intolerance suowed themselves 
after injection of sodium antimony] tartrate bore 
urea stibamine very well. The most striking results 
with urea stibamine are: (a) rapid disappeuranee 
of the splenie enlargement; (b) rapid subsidence of 
the fever; (c) early disappearance of the leukopenia ; 
and (d) the short treatment required for a complete 
cure. 


Quinine plus alkalies in the Treatment of Malaria 
(K. V. Raju).—These observations were made or 
the in- and out-patients of the M. and S.M. Railway 
Hospital, Hubli. The conclusions are as follows: 
As the doses of the two mixtures have to be given 
according to a strict time-table, the method is more 
suitable for in-patients than for out-patients. In 
seventeen cases of proved malaria in the first serie: 
treated with the quinine and alkaline treatment 
alone, the patients became afebrile after 20 gr. of 
quinine in nine cases; after 40 gr. in two cases. 
and after 50 gr. in four cases. Crescents were still 
found in a patient who had taken 100 gr. In nine 
cases of clinical malaria in the second series, 
treated with the quinine and alkaline treatment. 
alone, the patients became afebrile after 20 gr. 
in four instances; after 50 gr. in four instances; 
and after 60 gr. in one instance. In the 
majority of cases the mixtures are well tolerated, 
whilst there is the additional psychological effect 
of giving two mixtures instead of one to illiterate 
patients, Although all these patients were in- 
strueted to return to the hospital if fever recurred, 
the only one who did so was the patient who had 
received an intravenous injection—thirty-three days 
after the injection. He was now placed on treat- 
ment with quinine and alkalies and was discharged 
well on the tenth day. The combined quinine and 
alkali treatment is being tried side by side with the 
ordinary acid quinine sulphate mixture a« a control: 
The seantiness of parasite findings is a feature of 
the series. If there is any drug which could be 
administered to drive parasites into the peripheral 
circulation, it would be of benefit to know of it: 
arecaline hydrobromide is said to possess this 
quality, but the author has been unable to pro- 
cure it from any chemists. 


Choroidal Hemorrhage Following Cataract Eztrac- 
tion (M. M. Cruickshank).— This paper is based on 
thirty cases of choroidal hemorrhage occurring 
throughout a series of 2,777 cases of cataract extrac- 
tion at Shikarpur, Sind, where the incidence of 
glaucoma is very high. In the treatment of glauco 
matous cataract the importance and the necessity 
of estimating the tension with the tonometer has 
been proved; but although tonometry is a valuable 
guide it is not the only guide as to the operative 
measures to be followed in the treatment of glauco- 
matous cataract, and in the prevention of choroidal 
hemorrhage. 
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BLOOD- AND TISSUE-CHANGES IN CANCER 
WITH REFERENCE TO DIAGNOSIS AND 
TREATMENT. 


By J. A. Suaw-Mackenziz, M.D.Lond. 
INTRODUCTION. 


MY attention was directed early to the examination 
of certain defensive processes that appeared to be at 
work in organisms invaded by cancer. The existence 
of such natural defences may be inferred from the 
fact that in the human body the disease may remain 
stationary for a considerable period, or even disappear 
altogether. The former fact was noted by Sigmond [1] 
in 1837, whose lectures I quoted from in 1906. The 
last-mentioned point is well authenticated by occa- 
sional eases of unexpected recovery at the present day. 
Moreover, in inoculated tumour mice, disappearance 
of the cancerous growth takes place in a large percen- 
tage of cases. Last, but not least, a certain number 
of mice are " negative" to tumour inoculation, a 
natural immunity that it is not unreasonable to 
suppose may be present more or less in human beings. 
On such grounds it seemed to me of the utmost impor- 
tance that a preliminary investigation should be made 
of the blood, both in man and in lower animals, in 
order to ascertain if any differences existed between 
normal and cancerous blood, and if present, whether 
these differences could be controlled so as to benefit 
the invaded organism. 

I have now long maintained that certain changes in 
the blood are present.in cancer, in addition to the 
usual local manifestation. In 1905 [2] I drew atten- 
tion to cases of cancer in different families in which 
one or other parent died of diabetes, or diabetes and 
cancer were observed in members of the same family, 
ind that occasionally the two diseases are coincident 
in the same subject. Such facts led me to suggest 
that in eancer there might possibly be some under- 
lying cause in functional defect in the liver or pancreas 
leading to cell proliferation, and local irritation deter- 
mine the site of growth. In particular I referred to 
the ferment erepsin (which is different to trypsin and 
acts on proteoses and-peptones) which Vernon described 
i$ universally present normally in all organs and 
tissues of the body and undoubtedly plays an impor- 
tant part in tissue metabolism. This intracellular 
enzyme was shown by him and others to be deficient 
in particular in the liver in certain cases of cancer, and 
on the other hand to be increased in other cases of 
cancer as well as in tuberculosis and septicemia. This 
led me to suggest that natural and induced increase of 
the ereptic and proteolytic enzymes in the tissues might 
be a defensive response. 


LIPASE; THE LIPOLYTIC OR FAT-SPLITTING 
ENZYME. 

Since then my attention has been concerned mainly 
with another enzyme, namely lipase, the lipolytic or 
fat-splitting ferment of the pancreas. Changes in 
the blood in cancer have been found, associated in 
particular with this enzyme and its defective fat- 
splitting inthe blood and tissues. When small 


amounts of serum are added to pancreatic extracts or 
to pancreatic juice itself the fat-splitting action is 
markedly increased. When carcinoma serum or sar- 
coma serum is added in the same way the action is 
decreased. The central fact in the blood of cancerous 
subjects is a deficiency of the fat-splitting activity 
present in normal blood-serum. On the other hand, 
coupled with improvement or recovery the serum 
regains its normal power or is increased. This 
lipolytic increase with corresponding increase in 
fatty acid products is an important factor in the 
protective processes of the body. It is particularly 
the case in malignant disease, although this lipolytic 
defensive increase or response is not specific to 
cancer but is common to tuberculosis and. other 
bacterial invasions. It affords, as shown, an 
explanation in part of induced resistance and of 
natural and therapeutic immunization. It was 
found that this increased lipolytic accelerating power 
of the serum followed injections of certain normal 
mouse organ tissues known to render such animals 
immune to subsequent inoculation with mouse 
tumour. Furthermore, in favour of the view that 
the action is a protective one is the fact that such 
increased power of the serum is noticeable in mice 
which have proved “ negative" to mouse tumour 
inoculation or have recovered spontaneously from 
large growths. The experiments which led to these 
conclusions, carried out in the Physiological Labora- 
tory, Bacteriological and Public Health Departments, 
King’s College, have been described in my previous 
papers [3]. 
DEFECTIVE TISSUE LIPOLYSIS IN CANCER, 

The physiological mechanism by which the fats are 
normally split and utilized in the tissues carried to 
them by the blood-stream after digestion in the bowel, 
and the failure of this mechanism in cancer, have 
been described. Briefly it is that lipase, the fat- 
splitting enzyme or ferment in pancreatic extracts 
and in pancreatic juice, is separable into two parts, 
commonly spoken of as coenzyme, and inactive lipase 
or prolipase. Fach is inactive by itself; but the power 
of splitting fats is raised to its original value by mixing 
them together. The inactive lipase is destroyed by 
heat but the coenzyme is not destroyed. The separa- 
tion into these two parts in (a) extracts was effected 
by filtering a glycerol pancreatic extract through 
paper, or when diluted by the centrifuge, or by means 
of a Pukall clay filter, as shown by Rosenheim [4]; 
the clear filtrate or supernatant fluid after centrifuging 
contains the coenzyme, and its activating property 
has been concluded to be due to organic and inorganic 
phosphates; the residue of inactive lipase is obtained 
in the form of a greyish-white deposit; (b) I [5] 
showed a similar separation by heating diluted 
pancreatic juice; the lipase contained mainly in an 
inactive form in the juice is thus destroyed, and the 
thermostable coenzyme remains; but on adding the 
coenzyme to fresh juice the fat-splitting power is 
developed. Serum itself, when diluted and heated, as 
well as a great many organ press juices and tissue 
extracts, when substituted for the pancreatic co- 
enzyme give similar fat-splitting power or activation, 
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in different degree. Carcinoma serum, and carcinoma 
extracts prepared in the same way as extracts of the 
pancreas, show a similar separation of a thermostable 
coenzyme which activates inactive lipase, but in less 
degree compared with normal serum and normal tissue 
extracts. The finding in this respect seems so similar 
to the separation of a “specific factor" from virus 
shown by Dr. W. E. Gye and Mr. J. E. Barnard [6], 
that I venture to draw attention to this aspect of the 
matter. In Dr. Gye's researches it would seem that 
the “specific factor” corresponds to the separable 
thermostable coenzyme of carcinoma serum and 
carcinoma extracts. The chemical nature of this 
substance or coenzyme has not been fully deter- 
mined. But in carcinoma extracts [7] it has 
appeared to be in part the nature of a protein 
and in part a fatty acid digestive product or 
derivative of lipins (phosphatides) with cholesterol 
which are soluble in alcohol, ether, and chloroform, 
with reduced activating properties on lipase. 
Drew '(8] showed that watery extracts of normal 
organs (kidney, liver, and spleen), and of tumour 
tissue, when incubated for a short time stimulate cell 
proliferation of adult tissues very greatly in vitro 
which is more marked in the case of sarcoma tissue. 
This stimulation seemed to me to be produced by pro- 
ducts of partial or defective digestion, whether this is 
due, as stated in 1913 [9], to imperfect normal enzyme 
action in the tissues in areas of the body affected or 
to the presence of unusual enzymes in the cancer 
material. In this respect it has to be borne in mind 
that autolysis or self-digestion is synonymous with 
enzyme action in the cells and tissues; these intra- 
cellular and bacterial enzymes may not be identical 
with those in the alimentary canal, but their action 
on proteins, carbohydrates and fats and lipins is sub- 
stantially the same. In this view we have thus a 
factor or stimulus to cell growth in enzyme action 
and imperfect products, whether due to prolonged 
irritation and interference with normal enzyme action, 
or due to ususual enzymes. In both cases a co- 
enzyme action is concerned, one intrinsic, the other 
extrinsic, or both. The intrinsic cause underlying 
the altered metabolism in cancer is not known. 
But may it not be in addition, as in diabetes that 
an underlying factor is in faulty action of one or 
other of the larger organs. In order to make my 
position clearer I reproduce the following protocol of 
one of my experiments, referred to already, in 1915, 
illustrating the inability of either separated coenzyme 
or inactive lipase alone of pancreatic juice to split 
fats, but together produce the active normal fat- 
splitting enzyme ; this was estimated, after incubation, 
by the amount of alkali required to neutralize the 
fatty acid products liberated, as in the case of similar 
separation and mixture of the two parts in pancreatic 
extracts. 


Pancreatic 
Pancreatic juice (heated 


juice fte ^. Olive oil ipi N/10 KOH 
(fresh) tion to dU? C. ven emulsion em Pes wired 
for 15 minutes) 
c.c. e.c. c.c c.c hours c6 
0: o — n 45 2:5... AS. wi 370 
— se OF ce. 80 26 us AIH. c 04 
Q5. .. "OS 2:0 2:5 18’. .:..10:5 


It will be seen that both factors are intrinsic in th 
juice, but mainly held apart in some unknown way— 
the inactive lipase or prolipase contained being subse 
quently activated on the liberation of its natura 
coenzyme, or by other activators, in the duodenum o 
by serum. In the same paper it was shown in table 
that when carcinoma serum alone, or when dilute 
and heated is substituted for the natural pancreati 
coenzyme, the result is less than with normal serum 
The serum from certain specific infectious disease 
acted similarly, and I have pointed out elsewher 
that vaccines contain a thermostable coenzyme wit 
varying activating power. If as demonstrated b 
Dr. Gye two factors are requisite in tumour produc 
tion, and that “specific factor’ and virus each whe! 
rendered inactive together produce tumour growth, i 
is difficult to understand this tumour productio! 
in vivo without a third responsible factor, namel: 
unusual enzyme action, with consequent productio! 
of abnormal fatty acids, not only in the living an 
treated virus but in the infected body cell. Dr. Gy 
himself alludes to a labile chemical substance con 
tained in the “sand filtrate” rendered innocuou 
with chloroform, which in some way unknown render 
the cells susceptible to infection by the virus. On 
can hardly doubt that the labile substance container 
in virus is of a similar nature to inactive lipase, anc 
that it is activated by the “ specific factor" in chloro 
form extracts, in culture filtrates, and in the cell 
In this connection inactive lipase is insoluble ii 
chloroform. While " specific factor" alone does no 
produce tumour, as shown by Dr. Gye, the effect a 
prolonged and continuous action, it would seem, i 
not excluded. In my experiments it was shown als 
that graduated additions of carcinoma serum, o 
serum from infectious disease to the inactive pan 
creatic fresh juice still further reduce the fat-splittin, 
activation, compared with the progressive rise wit! 
additions of normal serum. In immunization o 
treatment the treated or killed part or residue i 
probably an important factor. 


SERUM REACTIONS OR BLOOD-TESTS IN CANCEE 


In 1913 the defective lipolytic action of malignan 
serum compared at the same time with normal serun 
led me to utilize this reaction as a means of differen 
tiation between the two. This method frequentl 
warranted a positive diagnosis of cancer, confirme 
later. On theother hand, the absence of the reactio| 
has been of service in excluding cancer in suspecte 
and post-operative cases. Recovery after operatio 
was shown by the gradual return of the reaction t 
normal in favourable cases within nine  monthi 
These reactions, however, are not specific to cancer, a 
similar reactions have been found in tuberculosis an 
other infectious diseases. Later, my investigation 
have been directed to the serum itself and it 
behaviour on the addition of different extracts an 
substances. Serum itself does split fats unde 
ordinary circumstances. 

But addition to normal serum of pancreatic coenzvi 
of lipase after incubation does exert a lipolytic actior 
As well known normal serum is milky after a mea 
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When the pancreatic coenzyme is added to and mixed 
with normal milky serum after a meal, and incubated 
at 37°C. for two or three hours the serum becomes 
perfeetly clear. It does not do so if incubated with- 
out the coenzyme. The addition of the coenzyme to 
carcinoma cloudy serum does not completely effect 
clearance. Sodium oleate in weak dilution exerts a 
similar lipolytic action with normal serum, but in less 
degree. Turbidity is produced when added to car- 
cinoma serum, but here again similar results were 
found with tuberculous serum. I prepared therefore 
alcohol, ether, and chloroform mixed extracts, or 
ether extract alone of carcinoma tissue, with or with- 
out saponification, in the hope that they contain a 
specific coenzyme or antigen. These extracts in 
suitable amount, when added respectively to carcin- 
oma serum, after incubation at 37° C. for usually 
eighteen hours, give a cloud, or turbidity in varying 
degree, or sometimes a ring at the junction of the fluids 
with carcinoma serum, visible to the naked eye in good 
daylight. This turbidity does not appear with normal 
serum nor with non-cancerous serum with certain ex- 
ceptions, including tuberculosis, which will be referred 
to later. In two cases of sarcoma serum the reaction 
has failed; this has suggested in a possible presence 
of sarcoma in any given case that sarcoma extracts 
need to be tried. The saponified mixed extract has 
an advantage of removing after incubation any slight 
initial turbidity in control normal serum. I have 
somewhat discarded the ether extract, owing to the 
uncertainty of obtaining ether free from alcohol, the 
presence of which in itself precipitates proteins. More 
recently I have been using cholin HCl (1 per cent. sol.), 
also adding it in the same way as the extracts to 
serum, with '' positive” or " negative ” results, after 
incubation. It occurred to me to try this decomposi- 
tion product of lecithin, as very early in the course of 
this work it was found that cholin as well as 
cholesterol inhibited the action of lipase contained 
in pancreatic extracts, and lowered also the activating 
power of serum. It has proved satisfactory, and 
has the advantage also of simplicity and general 
availability.” 

I use usually the saponified carcinoma mixed 
extracts and cholin, preferring not to rely on one 
method alone. Distilled water gives a turbidity also 
with carcinoma serum, but not so marked as with the 
extracts and cholin, although marked in the presence 








‘The method of preparation of these extracts, procedure, 
and technique were more particularly described in my former 
papers; mammary carcinoma tissue (scirrhus), acetone dried 
in the usual way, has been mainly used, although I have used 
carcinoma and normal liver extracts as well. Usually 0:3 c.c. 
of the saponified extract in 1 in 8,000 and 1 in 5,000 dilution 
is added slowly to 0:3 c.c. of serum, so that the solution floats 
on the serum; accurate measurement is secured by the use of 
^ micrometer screw pressure arrangement connected with a 
short stiff rubber tubing to a 1 c.c. pipette, graduated in tenths 
and hundredths. A normal serum is examined at the same 
time. (Lancet, October 7, 1922; Medical Press and Circular, 
January 3, 1923.) 


$ It can be obtained from Mr. W. Martindale, London. 
The crystals are hygroscopic and must be kept in stoppered 
glass bottles. A fresh solution should be made each time 
(01 gramme to 10 c.c. distilled water). 


of fats in the cloudy serum. The turbidity does not 


appear with normal serum. 

Directions in the Collection of the Blood. —It is of the greatest 
importance that care should be taken in the collection of the 
blood: (1) the blood should be taken while the patient is 
fasting, four to five hours after any solid or liquid, preferably 
before breakfast; as & rule 10 c.c. are taken from a vein in the 
usual way. (2) The needle; and all-glass syringe must be quite 
dry. Care must be taken that no water after sterilization 
remains in the needle or drawn up into the syringe after attach- 
ment of the needle; the piston of the syringe should be drawn 
up before the needle is attached and then the water expelled 
with a downward thrust of the piston ; the needle should be 
detached from the syringe before slowly expelling the blood. 
Do not use a rubber attached needle for taking the blood, and 
do not use blood which may have run over from a punctured 
vein in failure to successfully insert the needle into the lumen 
of & vein. (3) The glass tube in which the blood is collected 
should be broad to readily permit separation of the serum ; 
preferably the blood should be collected direct into a centrifuge 
tube; theserum should be clear and free from hemoglobin ; 
there should be as little manipulation of the blood and seruin 
as possible; shaking of the blood clot and serum, for example, 
in transport must be avoided. (4) The serum should be 
centrifuged and examined within a few hours after separation ; 
specimens kept in the ice-box for twenty-four hours are not 
satisfactory. (5) Pipettes should be free from all trace of 
alcohol or ether; if used more than once the pipette can be 
cleansed with distilled water which is then removed. (6) Note 
the colour of the blood-clot and serum. The blood in cancer is 
usually dark, sometimes almost black, and the serum opalescent 
and greenish. Thisis not pathognomonic, but is useful to note 
in conjunction with the serum reactions ; similar coloration of 
the blood-clot and serum is witnessed in profound anemia and 
anemic conditions. 


At first I was confronted with turbid serum. This 
not only made the test difficult but leads to inconsis- 
tent results. This difficulty of initial turbid serum 
due to incomplete digestion of fats after a meal is 
removed by the addition of 0'3 c.c. of glycerol 
coenzyme’ first to 0'3 c.c. of the serum and after well 
mixing and incubation for two hours or so at 37° C., 
proceeding with the addition of each test solution. 
It is an additional precaution which I take if there is 
any suspicion of initial turbidity. ] 

By means of these serum-reactions or blood-tests, 
it has been possible without any clinieal knowledge 
of a case to differentiate cancer from non-cancerous 
cases in the majority of cases and, what is hardly less 
important, in obscure cases and after operation to 
exclude the presence of cancer. Up to the present in 
a total of 261* serums examined (including cancerous, 
non-eancerous, and normal) the method has proved 
correct in 248 or 95°3 per cent. The errors have 
been associated chiefly with tuberculous, sarcomatous, 
and febrile conditions. In one case (obscure abdo- 
minal) the reaction was ' negative," but two months 
later, on post mortem and microscopic evidence, a 
primary carcinoma of the liver was found. So far 


3 Preparation of Coenzyme Solution.—Fresh pig's pancreas 
is freed from fat, minced and mixed with twice the amount of 
glycerol; after stirring and standing for twenty-four hours a 
turbid extract, strongly lipolytic in action (also tryptic) is 
obtained by straining through two layers of fine muslin. One 
part of this is added to four parts of wateriu a tall cylinder and 
the milky fluid allowed to settle; the fluid decanted from the 
precipitate when boiled and filtered and concentrated to a fifth 
of its volume contains the coenzyme of lipase, as shown by 
Rosenheim. 

4 I regret that illness for some months has prevented any 
material addition to my former list of cases and results. Iam 
able now however to resume work as usual. 
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this is the only case of carcinoma, except one case of 
small superficial epithelioma in which the “ positive ” 
reaction has failed. In another case cirrhosis of the 
liver with ascites gave an erroneous “‘ positive” re- 
action, in contrast to a " negative" reaction in more 
than one case of simple enlarged liver with jaundice, 
orgall-stones. The additional usefulness of the test 
has been demonstrated especially in obscure abdominal 
conditions and cancer of the stomach, as recorded in 
my original paper by Mr. Stanford Cade, of West- 
minster Hospital, to whom and other members of the 
Staff I am indebted for many blood specimens. So 
far as I have gone twelve cases of cancer of the 
stomach have been successfully differentiated from 
five cases of gastric ulcer, the diagnosis having been 
verified later. 


Plate I illustrates the turbidity reaction in a case of cancer 
of the stomach, with the carcinoma extracts, and cholin, and 
cholin added after the previous addition of pancreatic coenzyme 
to the serum, after incubation, each result being compared with 
normal serum similarly treated. The patient was under the care 
of the late Mr. A. M. Crabtree in 1924, and under the observation 
of bis brother and other practitioners. Clinically there was 
no question of the diagnosis, and the patient’s very grave condi- 
tion precluded any operative measure. Examination of the 
serum confirmed the clinical diagnosis, Intravenous injections 
of sodium oleate were commenced as a last resort. These were 
followed in a fortnight or so by amelioration of symptoms and 
mitigation of pain ; the patient before long was able to leave his 
bed, to enjoy any kind of food and to take long walks; in fact 
for nine months he appeared to have recovered ; treatment was 
left off, relapse and hemorrhage occurred from which the 
patient shortly succumbed, without further treatment. 

Plate II illustrates an absence of the turbidity reaction in a 
case of clinically suspected cancer of the stomach, reported by 
Sir W. J. Simpson [10]. It was that of a friend whose family 
history in regard to cancer was not a good one. He was suffer- 
ing from gastric symptoms which suggested something more 
than simple ulcer. Inthe uncertainty of the diagnosis, explora- 
tory operation was offered but this the patient was unwilling to 
undergo. In the still uncertainty, it was decided to examine 
the blood. The reactions to saponified mixed carcinoma ex- 
tracts, ether extract alone, cholin, and water were absolutely 
t‘ negative '' to cancer. Two months later the reactions were 
found to be again normal ; the patient had regained his former 
good health which has continued. The serum “negative” 
result with cholin is alone shown. 

I am indebted to Mr. J. R. Ford for the accurate coloured 
drawings of the original test-tube reactions; to Messrs. Oliver 
and Boyd for the excellent and accurate blocks in reproduction ; 
and to Messrs. Bale, Sons and Danielsson for the excellent 
printed illustrations of the same, : 

Another striking case is that of a friend who was at home 
from abroad. In this case also the family history in regard to 
cancer was not good. He was undoubtedly ill and unaccount- 
ably losing flesh rapidly. He desired especially to have his 
blood examined, The serum-reactions were entirely “ negative ’’ 
to cancer. The blood-clot was dark and the serum showed the 
greenish coloration of marked anemia. He was advised to 
seek advice of a physician with experience in tropical disease, 
with the result that ‘‘amcebic cysts” were found, and under 
appropriate treatment he soon recovered, 


In a more recent case among others the serum- 
reactions were found to be quite normal in a patient 
nine years after removal of her breast for scirrhus. 
On the other hand, it has been possible to decide as 
to the lateney of the disease after operation. In two 
cases I found the “ positive " reaction present twelve 
and eighteen months respectively after previous 
removal of the breast for scirrhus. The patients 
looked well and were apparently in good health, but 
within three months of that finding metastasis was 


only too evident in each case. In another case the 
reaction was present previous to a small local recur- 
rence after operation for squamous epithelioma of ths 
skin, some twelve months before. These cases show 
that as long as the reaction persists the patient cannot 
be considered free of the disease. 

It is not claimed that the reaction is specific and as 
I have already mentioned there is a 5 per cent. mar- 
gin of error, but the practical utility of the reaction is 
not greatly affected and is evident in 95 per cent. 
proving correct. The reaction or test is in part asso- 
ciated with a marked cholesterol content in carcinoma 
serum as more recently shown by ‘Mr. H. Gordon 
Reeves [11] in the Physiological Department, King’s 
College. Further investigation on the chemical nature 
of the serum contents in carcinoma are in progress. 

The defective tissue lipolytic action in cancer is 
witnessed in the case of other enzymes. As well 
known, antitryptic power of the serum is increased 
in cancer. This does not appear to be the same as 
the antitrypsin of normal serum, as the power of the 
former to resist heat is far greater. It has, moreover, 
long been known in the work of others that catalytic 
or oxidizing enzyme action of the blood and tissues is 
diminished in certain diseases such as tuberculosis, 
nephritis, and carcinoma. 

In a former paper " On Cancer," by Professor E. 
Freund [12] (Vienna), it is stated that carcinoma 
extract with carcinoma serum and sarcoma extract 
with sarcoma serum respectively yield a specific tur- 
bidity or precipitation, whereas none occurs with non- 
carcinomatous serum and non-sarcomatous serum. 
Professor Freund has favoured me with his later 
published papers and details of his method with much 
useful information in correspondence. Briefly his 
test in carcinoma serum consists in extracting car- 
cinoma tissue with sodium chloride and monobasic 
phosphate of sodium solution, and pressing the isolated 
cells through a fine cloth. The emulsion is heated 
with dilute acetic acid neutralized and filtered. It 
will thus be seen that his method though not the 
same as mine is partly dependent on a turbidity 
reaction. Kahn [13] has more recently described a tur- 
bidity test in which he uses sodium oleate in glycerol, 
which is not dissimilar to my test. It is of interest 
to note that he associates the reaction with inhibitory 
bodies in carcinoma serum against sodium oleate 
hemolysis which is in line with the ascertained 
inhibitory action of cholesterol against sodium oleate, 
one of the substances which accelerate fat-splitting 
action, and with the marked presence of cholesterol in 
carcinoma serum. 

CANCER THERAPY. 

We have thus arrived at the fact that there is a 
difference between normal and cancerous blood. 

These changes are associated with defective normal 
enzyme action in the tissues, and in particular with 
defective tissue lipolysis. It has been shown further- 
more that improvement and recovery are associated 
with increase of lipolytic activity in the blood and 
tissue. 

In this direction, and restoration of physiological 
balance or control it seems evident that pancreatic 
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eoenzyme and other activators of lipase, with its 
normal fatty acid protective products, e.g., sodium 
oleate, extracts of normal organs and of carcinoma 
tissues and serum, are indicated in treatment. 

Sodium Oleate.—I drew attention formerly, and on 
many occasions since, to the work of the late J. H. 
Webb [14] of Melbourne. He obtains good results 
by subcutaneous injection of sodium oleate in cases of 
inoperable cancer, and sent me notes of many cases 
to which, with details of treatment, I drew especial 
attention in 1906 [15]. The dosage recommended 
or worked out is 30 to 60 minims, of a 0'8 per cent. 
sterile solution of sodium oleate; this is injected 
subeutaneously in sound tissue in the neighbourhood 
of the growth, preceded by a little eucaine; the 
injections are repeated every fourth day or so; in 
addition dried ox-gall which, like the well-known 
action of bile salts, is a powerful activator of lipase, 
is given by the mouth, in five-grain doses two or 
three times a day, in cachet, or in mixture of 
one-drachm dose of glycerol with cardamoms and 
peppermint water. The dosage is regulated so as 
to have a moderate action on the bowels. More 
recently favourable results have been recorded by 
Drs. S. Blakely and W. E. M. Armstrong [16], and 
by Dr. A. Wilson, in inoperable breast carcinoma. In 
addition to the notes of the carcinoma of the stomach, 
treated by intravenous injections of sodium oleate 
(Plate I), a practical proof of the value of this method 
has been forthcoming in a previous case of carcinoma 
of the stomach treated in this way with apparent 
recovery, which I have recorded. The patient at the 
time was under the care of Dr. A. L. Grant, of 
Burghead, Morayshire, in 1922, now in practice at 
S. Pasadena, California. Here there could be no 
question clinically of. diagnosis, and from the point 
of view of therapeutics in control of reputed “ cures," 
the reactions of the serum were precisely the same as 
in Plate I. When I examined the blood a year later 
in the Northern Infirmary, Inverness, these reactions 
were almost completely absent. The patient is in 
good health at the present time (three years). 

The dosage of sodium oleate by intravenous injec- 
tion employed in these cases is 1 to 3 c.c. of a one 
per cent. sterile solution of sodium oleate, weekly, to 
start with ; 2 c.c. of a two or three per cent. strength 
appear to be well tolerated. There is no doubt sodium 
oleate has a favourable influence over some forms of 
cancer but a sufficient number of cases treated in this 
way would have to be forthcoming. Nakahara [17] 
has recently noted the fact that by means of oleic 
acid and of sodium oleate previously injected in small 
amounts the proportion of growths in inoculated 
tumour mice is lessened by almost one half and the 
course of established growths also is considerably 
modified. He shows that the immunization is asso- 
ciated with a general lymphoid tissue response and 
increased activity in the spleen and lymph glands. 
He refers also to the many views of others that the 
lymphoid cells are concerned in the digestion of 
fats and lipoids. In two cases I have recorded 
disappearance of ascitic or pleuritic fluid secondary 
to carcinoma of the breast with disappearance of 
the disease itself, in the former case involvement of 





the liver. After repeated ineffectual tapping the fluid 
seemed to ‘empty itself" by the kidneys. A similar 
disappearance of cancerous ascites has recently been 
mentioned to me. In two of the three cases, the 
patients were undergoing sodium oleate treatment. 
It is a point which suggests further attention to 
diuretics as aid in treatment, and the possible influ- 
ence of the kidney in cancer metabolism. The 
assumption in Webb’s recommendation of sodium 
oleate was a deficiency of the bile-salts and soaps 
with consequent separation of cholesterol as a deter- 
mining factor in the cell proliferation of cancer; this 
took place either locally from injury or irritation or 
from some functional disturbance in the liver. Increase 
in cholesterol content in the cancer cell together with 
increase of lecithin which has long been pointed out 
is found also in the fatty deposits in the subcutaneous 
tissues and mesenteries of carcinoma cases (Brailsford 
Robertson and Burnett [18]) and in the neighbour- 
hood of a growth, as well as noted already in carci- 
nomaserum. It is not improbable that the liver is in 
some way responsible for this widespread distribution 
in association with unsaturation of the fatty acids 
with which the liver is intimately concerned. It is 
not impossible that this organ in the same way may 
be responsible for the separation or production of the 
fatty acid factor or coenzyme in cancer blood and 
cancer tumours. Adipose tissue is rich in catalases. 
Oxidation of unsaturated fats has been shown by 
Hopkins [19] to be readily catalysed by “ glutathione " 
isolated by him from yeast and animal tissues, acting 
by virtue of its chemical structure as a means of 
hydrogen transport within the cell. 

Normal, Carcinoma, and other Pathological Tissue 
Extracts—In view of the above and that the 
phosphorized fats (lipins) and derivatives might be 
more important than ordinary fats, I prepared, with a 
view to treatment, extracts of the liver and extracts 
of carcinoma tissue, in the same way as for diagnosis. 
Protein derivatives, and acid-meta-proteins were made 
also. These have marked activating power on fat- 
splitting in vitro and in vivo, but no conclusions, 
clinically, can yet be drawn in this experimental stage. 
Similar extracts were prepared from tuberculous 
tissue. 

Serum.—(1) Animal sera are more powerful in 
activating lipase than human serum. Dr. A. Wilson 
[20] has recorded some striking results with goat 
serum injected in cases of inoperable cancer, one of 
which results I witnessed. (2) Auto-serum, or the 
patient’s own blood-serum, gave me, at one time, 
encouraging results. Two inoperable cases—uterus 
and breast—apparently recovered under this method 
and remained well. The breast case returned ten 
years later with recurrence and hopeless involvement 
of the pleura. Her history was that for nine years 
she had been.in good health and free from any 
evidence of recurrence. (3) Anti-serum. In 1913: [21], 
I inoculated rats with mouse tumour, and goats and 
sheep repeatedly with human carcinoma material, as 
well as separately with carcinoma serum alone. After 
some six inoculations the serum power on lipase was 
reduced; this reaction was shown to run parallel 
with that of anti-diphtheritic serum as previously 
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ascertained ; injections of anti-diphtheritic serum in 
cases of diphtheria are followed by a marked rise in 
lipolytic activity of the blood coincident with improve- 
ment. This method of obtaining serum by repeated 
inoculation of animals (sheep) with cancer material 
was originally introduced by the late G. Carrington 
Purvis, of Grahamstown. Lately, Dr. T. Lumsden [22] 
has shown that the serum of animals—rats and 
rabbits—repeatedly inoculated in the same way, with 
mouse tumour, is destructive to mouse tumour cells 
in vitro. 

The clinical side has still to be investigated. One 
point needs consideration. The response to produce 
an effect was found in my experiments to vary in the 
different animals. The sheep was more responsive 
than the rat, goat, and, in a few experiments, rabbit. 
The question arises whether the horse or cow might 
be more suitable. 
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GRANULOMA VENEREUM:' 
By A. Viswatincam, L.M.S. (Singapore), 


Assistant Medical Officer, Federated Malay States 
Medical Service, Kuala Lumpur. 


GRANULOMA VENEREUM, also described as granu- 
loma pudenda, granuloma inguinale, ulcus molle serpi- 
ginosum, is thought to be rare in the Malay Peninsula. 
On the contrary, it is frequent enough to deserve 


! Paper read before the Annual General Meeting of the Malava 
Branch of the British Medical Association, held in Kuala 
Lumpur, on April 11, 1925, 


more attention at.the hands of the profession. 
Besides, we meet in this country other diseases such 
as syphilis and yaws that are often characterized by 
granulomatous lesions, and therefore it is necessary 
that confusion should be avoided. 

Definition.—Granuloma venereum may be defined 
as a disease of the external genitals and adjacent 
parts, characterized by granulomatous tissue forma- 
tion and going to ulceration and cicatrization, pur- 
suing a very chronic course and invariably following 
impure sexual contact. It is therefore preferable 
to call it granuloma venereum, although it is not 
a venereal disease in the sense of gonorrhea or 
syphilis. 

Distribution.—The disease was at one time thought 
to be peculiar to the tropics, and hence called granu- 
loma inguinale tropicum. Now, however, it has been 
described by so many observers in various parts of the 
world that it may be said to be almost universal. 

Al tiology.—The true setiology of the disease has not 
been definitely established. Some authors have de- 
scribed the disease as a tubercular ulceration, others 
have described what are called “inclusion bodies " in 
the mononuclear cells, and yet others consider it a 
syphilitic process. Judging from the character of the 
lesion in the cases that have come under my observa- 
tion and the response to treatment with antimony, a 
drug allied to arsenic, it is likely the infecting agent is 
a spirochete of the Treponema group. 

Race, Age and Sex.—All my patients were Chinese 
and Tamils of lower classes--not very particular 
about their personal cleanliness. I do think that the 
habits of the individual and the nature of secretions 
such as sweat, &c., of the external genitals has more 
to do with susceptibility towards the disease than age 
or sex. All were adult males above 25 years of age, 
a factor in support of sexual contact in the etiology 
of the disease. 

Incubation Period.—This is very indefinite and 
varied from a few days to three or four months. 

Mode of Spread.—The usual history is, that follow- 
ing an impure sexual contact the disease appeared in 
some part of the external genitals. But in some cases 
it appeared to me that it spreads also by auto-inocula- 
tion. In one case the patient developed a granuloma 
on the prepuce and a few weeks later developed a 
similar lesion on the lower third of his left thigh. It 
is likely the lesion in the thigh started as an ordinary 
ulcer which later got infected from the discharge of 
the original lesion. 

Clinical Appearance.—The lesion generally starts 
as a papular eruption about the external genitals, 
groins or the perineum, and develops either into a 
granuloma, or it ulcerates and follows a serpiginous 
course with irregular and undermined edges. In 
either case, while the lesion extends along the peri- 
phery the central or distal portions are found to heal 
and cicatrize firmly. The cicatrix is often pale and 
leathery in consistence. What may appear to be a 
healthy scar one day may be seen to ulcerate the 
next. Lesions about the groins may extend to the 
pubis and the lower abdomen and the flanks, those 
about the root of the penis may ulcerate all round and 
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isolate the penis from the rest of the external genitals ; 
those that appear about the lateral aspect of the 
serotum generally follow the genito-crural folds and 
extend towards the perineum and the anal region. 
In all cases there is profuse serous discharge. The 
disease pursues a chronic course for weeks, months 
and years, apparently responding to treatment but 
only to break out soon after. The general health gets 
gradually lowered. The chronicity of the disease, the 
profuse discharge, and the poor response to treatment 
begin to be felt and the patient becomes depressed, 
worried and apathetic and some cases develops a 
suicidal tendency. The patient goes from one 
practitioner to another and drags on a miserable 
existence. Some cases, for some unknown reason, 
take a turn for the better and heal spontaneously. 

Diagnosis.—This may be done on the finding of the 
so-called ‘* inclusion bodies," but one should be guided 
more by the clinical appearances, history and response 
to treatment than by microscopical findings which are 
as yet uncertain. 

Granuloma venereum has to be differentiated from 
yaws, syphilis, epithelioma and tuberculosis. It can 
easily be differentiated from yaws by the history and 
the ready response to treatment by N.A.B., and by the 
fact that yaws is prevalent among the Malays and 
rarely in other races and attacks all ages and sexes ; 
from syphilis by the absence of a positive Wassermann 
and the failure to respond to antiluetic treatment ; 
from epithelioma by the absence of characteristic 
microscopical appearances of tissues excised from the 
lesion; from tuberculosis by the absence of tubercle 
bacillus, and by its being limited only to the external 
genitals. . 

Prognosis.—This is very unsatisfactory, but with 
the introduction of antimony there is better prospect 
of improvement and cure. However, the disease is 
very refractory to treatment, and patients are not 
usually intelligent enough to undergo prolonged 
treatment. 

Treatment.—Until recently reliance was placed on 
local treatment by means of caustics and in the ad- 
ministration of drugs of antisyphilitie nature, with 
little or no success. The successful employment of 
tartar emetic in the treatment of trypanosomiasis has 
encouraged its use also in granuloma venereum. I have 
administered the drug both by the intravenous route 
and by the mouth, more frequently by the latter. The 
salt used was the tartrate. The dose employed to start 
with was $ gr., gradually increased to 2 gr. once in three 
days intravenously. After a course of eight to ten in- 
jections the drug was stopped for at least a week and 
then repeated. The results were not as satisfactory as 
I was led to believe from the reports of other observers. 
Therefore I used the drug in combination with large 
doses of potassium iodide by the oral route, beginning 
with 1 gr. and 15 gr. and working up to 2 gr. and 1 drm. 
respectively. The results were more satisfactory and 
the healing more rapid. 

My observations lead me to conclude :— 

(a) That the dose of antimony tartrate by the intra- 
venous route should not exceed 1 gr. at one time and 
must not be repeated oftener than once in three days. 





(b) That it is best to administer the drug in com- 
bination with potassium iodide by the oral route along 
with the intravenous injections. 

(c) That intravenous injections of antimony tartrate 
should not be undertaken lightly, and that individual 
susceptibility should be carefully watched for and the 
injections discontinued on the evidence of any adverse 
symptoms. 





Fig. 1. 


Local Treatment.—Scraping and cauterizing were 
useless. Excision of the lesion, keeping well out of 
the advancing area of ulceration, was done with doubt- 
ful result. Better results are likely to be had if every 
endeavour is made to keep the lesion and the adjacent 
parts dry. For cleaning the lesions it is best to 
employ mild astringent antisepties in preference to 
strong lotions. 





Fig, 2. 


To summarize :— 

(1) Granuloma venereum is not a rare disease in 
Malaya. 

(2) It is certainly a sequel: to impure sexual con- 
tact, and in that sense it may be classified as a venereal 
disease. 
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(3) In treating the disease early diagnosis is essential 
to success. 

(4) Tartar emetic alone is not likely to give as 
satisfactory results as its combination with potassium ` 
iodide in large doses. 

(5) Utmost care must be taken to keep the parts as 
dry and clean as possible. 





Fic. 3. 


(6) Patients under antimony treatment, by what- 
eyer method the drug may be administered, must be 
closely watched for any adverse symptoms and the 
drug discontinued imraediately they appear, as it is 
well known that prolonged administration of this drug 
leads to fatty degeneration of the liver, kidneys, &c., 
and patients not infrequently complain of severe pain 
in the hepatic region soon after injection. 





Fia. 4. 


Fig.1.—A Tamil, first seen in 1917, with a large 
granuloma inguinale in the right groin, said to have 
appeared as a pimple some weeks after an impure 
sexual contact. 

Local applications of strong lotions and scraping 
and antiluetic treatment for three months with no 
benefit. Patient left hospital dissatisfied. 





Seen later, in 1919, clinical picture same as before. 
Patient placed on the following mixture on October 27, 
1919 :— 


E Pot. Iodide... ... Gr. 30 
Antim. Tart. iig » 88 
Aqua Chloroform... Oz, 1 
Fit. Mist. Sig.  ... » lT.I.D. 


The ulcer was dressed with pulv. iodof. The pot. 
iod. was gradually increased to 60 gr. and the tartar 
emetic to 1 gr. t.i.d. Three intravenous injections of 
antim. tart. l gr. once in three days was given. 

After the third injection patient was collapsed and 
doubled up with pain in the hepatie region within 
almost half an hour. The injections were discontinued 
from this date. On January 8, 1920, signs of healing 
appeared in the centre of the lesion, and on March 2, 
1920, patient left hospital with a pale but healthy 
leucoderma-like scar of leathery consistence. 

Fig. 2.—Chinese male, 35 years of age. 

Admitted on May 8, 1920, for serpiginous ulceration 
of one year’s duration, said to have started in the right 
groin twelve days after impure sexual contact, and to 
have extended along the genito-crural fold to the root 
of the scrotum, the perineum and anal regions. Left 
hospital on June 15, 1920. Treatment similar; but 
patient had 6 gr. of tartar emetic intravenously on 
twelve occasions. 

Fig. 3.—Chinese (an opium smoker), admitted on 
January 13, 1921, with granulomatous ulcerations in- 
volving the pubic and genito-crural regions, the scrotum 
and perineum. Said to be of fifteen months’ duration 
and to have developed as a small sore at the root of 
the penis four months after impure coitus. The growth 
presented a typical cauliflower appearance with in- 
durated and elevated edges. Before patient came 
under my observation the lesion was diagnosed as 
epithelioma, and was treated by caustics and later by 
actual cautery on February 19, 1921. 

Intravenous injections of tartar emetic, $ gr. once 
in three days. was started and given on and off till 
June 12, 1921. Patient was also given pot. iodid., 
20 gr. t.i.d. 

On July 15, 1921, patient left hospital. 
his condition on discharge. 


Se 


Fig. 4 shows 


A Typical Case of Splenomegaly (I. Treiger, M.D., 
Archives of Internal Medicine, May 15, 1925).—A 
woman, aged 60, who had had typhoid fever at the 
age of 10, and eclampsia at 31, nineteen years ago, 
received a diagnosis of enlarged spleen. The present 
findings were a greatly enlarged spleen and liver. The 
blood-findings were anemia and leukopenia until a 
few months ago, when leukocytosis, with myeloid 
changes, appeared. The course of the disease was 
divided into the three stages, splenic, hepatic and 
myeloid; the first stage lasted over a period of twenty 
years, the second over a period of a few years and the 
last has been in evidence for nine months. The spleen, 
liver and bone marrow are interrelated in their 
function. This case represents a pathologic correla- 
tion of these three, while usually only involvement of 
the spleen and liver is seen. 
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MASSAGE BY CHINESE METHODS, 
ANCLENT AND MODERN. 
As long ago as 1891 and 1892 I attended two 


lectures on Chinese methods of massage by Dr. 
John C. Thomson, M.A., M.D., Edinburgh. Dr. 


Thomson recently taught as superintendent of 
the Alice Memorial Hospital of the London Mis- 
sionary Hospital, Hong Kong. The “Alice” 
referred to was the late wife of Kai Hokai, who, 
after a course of instruction at the medical school 
of St. Thomas’s Hospital, London, had graduated 
at the University of Aberdeen as M.B. and C.M., 
and later took the degree of M.D.Aberd. At the 
same time as Hokai ate his dinners at the Middle 
Temple in London he was called to the Bar and 
practised law before the High Court at Hong Kong. 
As a public man in many walks of life, Hokai was 
knighted and styled Sir Kai Hokai. 

When Dr. J. C. Thomson began his lectures on 
early Chinese massage he dated the period from 
an epoch some 4,000 to 5,000 years before the Chris- 
tian era and elaborated throughout the succeeding 
thousands of years to more modern times a chain 
of events which in its course showed the elabora- 
tion of massage in more modern times. In Europe 
these methods led to greater skill, and it was many 
hundreds of years of development before so-called 
modern methods of massage began to come to the 
front in Swedish and other systems of muscular 
development. Not that the ancient systems were 
neglected. Not so; every branch of surgery was 
maintained and new plans brought forward; for, as 
Dr. Thomson says, the Chinese themselves draw a 
very fine distinction between internal medicine and 
external medicine, as they term surgery. I have 
in my entrance hall in Harley Street '' boards of 
testimony’’ presented to one of the Chinese heroes of 
surgery who, 4,000 years ago, performed abdominal 
surgery with delicate elaboration and success. One 
of these was presented to me as a fitting testimony 
for my having done removal of an ovarian tumour 
as skilfully as it was done 4,000 years ago by the 
great Chinese surgeon. Surgery was then far 
advanced. There was some knowledge of the circu- 
lation of the blood. The operation of castration 
had been successfully performed by the year 
1100 s.c. Methods of cure by massage had been 
boldly and skilfully practised, and already syphilis 
was being cured by mercury. 

In ancient medicine, as in everything else in 
China, specialization reached its acme. There were 
doctors for the eye, chest, bowels, skin, women, 
children, bone-setting. 

The summary of these possibilities in China 
4,000 years ago are to be met with to-day amongst 
American curers, oculists, dentists, neuropathists, 
bleeders, faith healers, and a host of such wise men 
and women, snake charmers, &e., &c. 

The massage (say Swedish) of to-day, or amongst 
Japanese, was originaly such as is dealt with 
in systems of to-day amongst Chinese and 
Japanese and Swedes, consist of muscular move- 
ments, and are of several kinds. The Chinese had 
originally twelve kinds, 


CHINESE MOVEMENT CURE. 


The sixth operation of surgery, which I have ren- 
dered ‘‘ Shampooing," is worthy of more than 
passing notice, since in addition to the general idea 
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of massage it has developed into a science resem- 
bling in some respects, and rivalling in detail at 
least, the now famous Swedish Movement Cure. 
Massage in its simpler form, consisting of tapping, 
kneading, pinching, chafing, and pommelling the 
body all over, is widely used as a remedy for mus- 
cular fatigue, nervousness, headache, paralysis, 
pelvic disorders, labour, &c., and also as a simple 
luxury, the barbers being the operators and con- 
cluding their daily shaving and dressing operations 
with a sound pommelling to the back and limbs of 
such of their patrons as ean afford to pay for it. 

This, as well as the more complicated system of 
massage combined with air-swallowing and mus- 
eular exercises, is of great age, being traced not to 
the usual Hwang Ti (2697 B.c.), legendary though 
that emperor be, but some twelve centuries beyond 
him. Into the history of the system, however, I 
shall not here enter, referring for that and for a full 
description of its theory to a paper on the subject 
by D. J. Maegowan, M.D., Wenchow, in the 
Customs Medical Report, No. 29, 1884-85; and 
here passing directly to a brief account of the fric- 
tions and movements themselves, taken from that 
paper. 

The period of air-swallowing and friction exer- 
cises is to be divided into three parts of one hun- 
dred days each. After certain preliminary care- 
fully described inhalations of the sun's air on the 
first of the moon, and of the moon's air at the full 
moon, all is ready for a commencement being made. 
During the first month friction is to be made by 
two youths, each on alternate days, they rubbing 
the patient's abdomen with the right hand and 
from right to left, at first lightly, but gradually 
increasing the pressure, and this for an hour three 
times daily. By the end of the first month the 
services of the youths may be dispensed with, when 
a form of shampooing is to be practised by the 
patient himself, thumping his ribs with a bag filled 
with water-worn pebbles, weighing a pound, three 
times daily. During the third month a pestle 
about six inches long, or a round bat somewhat 
longer, is to be employed for pounding the abdomen 
three times a day; they are to be made of hard 
wood, Meanwhile friction and pounding the ribs 
is to be continued. During the fourth month the 
bat and pestle are to be alternately used along with 
friction, and this completes the first period of one 
hundred days. 

From the fifth month of the exercises the bag of 
pebbles is to be used continually till the close of 
the eighth month, whieh closes the second period 
of a hundred days. During the third period the 
back is to be pounded in like manner. During the 
whole three hundred days it is directed that conti- 
^ maintained, except once between the 
and ever afterwards, except 


nence be 

hundred-day periods ; 

once in fifty days. 
“T. Stand cereet and firmly, retain the breath, 


es 
1 China Medical Missionary Journal, vol. iv, p. 186; 
'* Customs Medioal Report," No. 29, p. 42. 


bring the flexed hands together on the chest, 
knuckles meeting, keeping the mind at absolute 
rest, 


II. Stand on the toes and extend the arms liter- 


ully, with eyes fixed, mouth closed, and mind per- 


fectly quiescent, 

III. Maintaining the tiptoe posture, raise the 
arms above the head and bring the hands together 
with palms turned upward, joints closed, tongue 
pressing roof of mouth; clench the fists and bring 
the arms firmly and slowly down. 

IV. Raise one arm above the head, palm hol- 
lowed, eyes directed ‘towards it, inhaling through 
nostrils, and forcibly and slowly bring down the 
arm. Repeat with the other arm. 

V. As if pulling the tails of nine bulls, stand on 
one foot bent and extended forwards, the other 
extended backward; cause the air of the pubic 
region to move forcibly, thrusting one arm forward. 
the other backward, eyes fixed on the clenched 
fist. Repeat, reversing the legs. 

VI. Extend the arms forward, as if pushing out 
and drawing in, seven times. 

VII. Head inclined, with a hand 
behind the neck. Repeat with other hand. 
tain erect posture, with gentle breathing. 

VIII. Sit with legs wide apart, pressing the 
hands on the floor, and forcibly raise them, eyes 
fixed, mouth closed; rise and bring the feet 
together. 

IX. Turn the arms alternately across the chest, 
fixing eyes on the hands, the mind meantime 
settled. 

X. Assume the posture of the ‘‘ crouching tiger.”’ 
one knee bent, the other stretched backward, head 
turned upward, palms resting on the ground. 

XI. Bend forward, placing the hands at the back 
of the head, so as to cover the ears; close the teeth, 
press roof of mouth with tongue. 

XII. Finally, keeping legs erect, bend forward. 


stretched 
Main- 


with fixed eyes and upturned head, the hands 
clasped on the ground; rise; stamp twenty-one 
times, and stretch the arms alternately seven 


times; then sit cross-legged, each leg in turn, with 
closed eyes. 

The above exercises are to be performed three 
times daily for an indefinite period." 

In the year 1895 I read a paper before the China 
Society, and gave a demonstration. The China 
system was read out of one paper, whilst I gave 
an exhibition of the British svstem and also the 
Chinese massage. 

Beyond alteration in the terms applied to the 
movements of the limbs and body, but few changes 
are to be made. For instance, when the ‘* com- 
mand " is given. '' Assume the posture of the 
crouching tiger,” or ** as if pulling the tails of nine 
bulls," &e., and such other orders, 

J. CaNTLIE 


(To be continued.) 


— À—— 
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Annotations. 





The Fight against Malaria at Madagascar (Thiroux, 
Bull. de l'Office Internationale d’ Hygiène Publique, 
January, 1925).—Malaria is one of the greatest causes 
of the decrease in the population of Madagascar. It 
appears to have always been prevalent on the coast 
and especially in regions of medium altitude. On the 
Plain of the Grande-Ile, however, malaria is of relat- 
ively recent origin, possibly between 1902 and 1904. 
In Antananarivo alone malaria has been the cause of 
11,337 deaths since 1905. The average annual 
number of deaths from malaria during the last sixteen 
years is roughly 500 in a population of less than 
60,000 people. Malaria is prevalent in active form 
during seven months of the year, affecting three-fourths 
of the population ; with the coming of the cold season 
it is not surprising that these enfeebled people do not 
resist the pneumonia and influenza which invariably 
setin. The largest number of patients suffering from 
pulmonary infections are found in malarial districts. 
Prophylactic measures already carried out have borne 
good results, but much yet remains to be done to rid 
the country of one of its worst scourges. 





Plague Transmission through the Ectoparasites of 
the Tarabagan (W. Lien Teh, J. W. H. Chun and 
R. Pollitzer).—The authors have succeeded in infecting 
a healthy animal by means of tarabagan fleas, which 
shows that these parasites play an important part in 
the spread of the infection, not only from animal to 
animal, but also from animal to man. Observations 
on the lice and fleas from one and the same naturally 
infected tarabagan is certainly illustrative of their 
important link in the propagation of the disease from 
animal to animal. It is at present difficult to gauge 
how far the lice actually spread the disease to man. 
A few outbreaks, where the affected had contact with 
tarabagan skins only, seem somewhat suggestive of 
their ròle. Observations made both on the fleas and 
the lice thus show that any attempt to control the 
handling of tarabagans and the trade with their skins 
must include not only bactericidal, but also insecticidal 
measures. 





The Effect of Fatigue upon the Susceptibility of 
Rabbits to Intratracheal Injections of Type I Pneumo- 
coccus (G. H. Bailey, American Journal of Hygiene, 
March, 1925).—Fatigue artificially induced in rabbits 
by forcing them to walk for periods of one, two or 
three successive periods in a motor-driven drum seems 
to decrease their resistance to intratracheal injections 
of Type I pneumococcus. This occurs whether fatigue 
precedes or follows the injections, but is more evident 
in the latter case. The increased susceptibility of 
rabbits fatigued in this manner is shown by a consid- 
erably higher mortality, as well as a shorter mean 
time of death. This is more evident when fatigue 
follows injection than when injection follows fatigue. 
Forcing rabbits to walk in a motor-driven drum from 
six to twelve periods on alternate days before injection, 
during which time they become well trained to such 


exercise, apparently increases the resistance of these 
animals to injections of Type I pneumococcus. The 
gross pathological lesions indicate that more extensive 
pulmonary lesions occur in fatigued rabbits injected 
intratracheally with Type I pneumococcus than occur 
in unfatigued controls. 


Contributions to the Pathology of Experimental Virus 
Encephalatis. (1) “ An Exotic Strain of Encephalito- 
genie Virus" (S. Flexner and H. L. Amos, Journal 
of Exper. Med., February 1, 1925).—In this paper is 
given an account of an inoculable virus disease pro- 
duced in the rabbit with cerebrospinal fluid taken from 
& case of vascular and neural syphilis. The study 
whieh yielded the results presented was undertaken 
in the course of an investigation into the etiology of 
epidemic or lethargic encephalitis. Twenty-seven 
samples of cerebrospinal fluid, derived from cases of 
epidemic encephalitis, were tested upon rabbits without 
positive results. The one successful instance in which 
an inoculable disease was produced arose from the 
injection of one of three specimens of the cerebro- 
spinal fluid taken from the case of syphilis. Following 
this success, two subsequent injections of the fluid, 
taken from the same patient were made unsuccessfully. 
The name virus encephalitis is proposed for the 
experimental disease produced in rabbits by the 
inoculation of the herpes and allied viruses. 





Skin Infection of Rabbits with Hemolytic Strepto- 
cocci isolated from a Patient with Erysipelas (T. M. 
Rivers, Jour. of Exper. Med., February 1, 1925). 
— Small areas of skin infiltrated with immune serum 
proved refractory to the injurious action of a filterable 
rabbit virus inoculated twenty-four to forty-eight 
hours later. Infiltrations of normal serum did not 
appreciably protect the skin against the virus. The 
local protection afforded by the infiltrations of immune 
serum appears to constitute an example of local 
passive immunity. Small areas of skin infiltrated 
with either normal or meat infusion broth proved 
more refractory than normal skin to infection with 
hemolytic streptococci inoculated twenty-fours later. 
The refractory state induced in the tissues was not 
specific in character. A greater amount of local pro- 
tection against hemolytic streptococci was afforded by 
infiltrations with a hemologous immune serum than 
by infiltrations with normal serum. The difference 
in the amount of protection afforded by immune 
serum over that induced by normal serum may be 
thought of as representative of the degree of local 
passive immunity conferred. 


A Certified Milk-borne Paratyphoid Outbreak 
(Huntington Williams, Jour. Amer. Med. Assoc., 
January 24, 1925).—During March, April and May, 
1924, there occurred an outbreak of paratyphoid fever 
among a group of about sixty infants and young 
children in New Rochelle, N.Y., and nine neighbour- 
ing communities. There were no fatal cases. During 


E 





THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. [Aug. 15, 1925 








the preceding December there had occurred in the 
near-by cityof Mount Vernon a small group of cases of 
similar clinical nature. The characteristic symptoms 
of the outbreak were: a green, mucoid, blood-tinged 
diarrhoea, with fever, abdominal pain, and occasionally 
vomiting. The clue to the correct stiology of the 
outbreak was the isolation of Bacillus paratyphosus B 
from the stool of one of the children during convales- 
cence. The diagnosis of the clue was followed by 
isolating the paratyphoid organism from three other 
convalescent children. In addition, there were two 
cases giving positive Widal reactions and four other 
cases giving partial Widal reactions with B. paraty- 
phosus B. There was no common vehicle of infection 
other than the certified milk that had been consumed 
in all the cases. The outbreak was caused by an en- 
teric carrier of B. paratyphosus B, who was a milker 
employed at the dairy farm producing the milk in 
question. The etiologic organism was isolated from 
the stool of this carrier and also from the stool of his 
4-year old child. Only one previous outbreak of in- 
fectious disease spread by certified milk is known: 
a diphtheria outbreak that occurred in Westchester 
County, N.Y., in 1920. 





Observations on Inoculated Malaria (A. Pijper, 
M.D., and E. D. Russel, M.R.C.S., L.R.C.P., 
D.P.H., South African Medical Record, May 9, 
1925).—In early cases of simple tertian malaria an 
injection of neosalvarsan is & therapia magna steri- 
lisans. An injection of neosalvarsan has a provo- 
cative action on latent malignant tertian malaria, 
whilst curing a simple tertian infection. Daily red- 
cell counts in inoculated simple tertian malari& 
show a marked incubational increase in the num- 
ber of red cells, and this was confirmed by daily 
determinations of the percentage volume of the red 
cells. Malignant malaria acts likewise. Not all 
cases of general paralysis show an increased sedi- 
mentation rate of the red cells. Korteweg’s obser- 
vations on the ''initial fever '' of simple tertian 
malaria are confirmed. The type of fever with 
which simple tertian malaria begins depends on the 
state of immunity of the subject. Simple tertian 
malaria paroxysms are the expression of a state of 
allergy, both in first attacks and in relapses, or 
later reinfections. Spontaneous cures occurred in 
a large percentage of these cases, and this is to be 
ascribed to aequired immunity. South African 
natives often show a marked immunity against 
inoculated tertian malaria. Inoculated simple 
tertian malaria causes a mild leukopenia, and 
the leukocyte curve on the whole runs parallel 
with the parasite curve. Certain deductions as 
regards immunity ean be made from the relative 
height of the two curves. The incubation period 
is not dependent on the number of parasites inocu- 
lated. During the course of malarial infection 
enormous number of parasites are destroyed, but 
the number does not seem to stand in any fixed 
relation to the immunity reached. High rises of 
temperature are associated with large numbers of 
parasites in the blood. 


Many of the author's observations suggest a par- 
ticularly active participation of the bone-marrow 
in the pathogenesis of maiaria. 





A Group of Micro-organisms transmitted heredi- 
tarily in Ticks and apparently unassocialed with 
Disease (E. V. Cowdry, Journal of Experimental 
Medicine, June 1, 1925).—Pleomorphic, bacterium- 
like, Gram-negative intracellular micro-organisms, 
which stained much less intensely with ordinary 
dyes than most bacteria, were found in sixteen 
species of ticks comprising examples of the Argaside 
and the Oxidide. In six of these species studied 
intensely slight differences in the micro-organisms 
were detected, sufficient to permit identification of 
the vectors by microscopic examination of the micro- 
organism alone, No evidence was seen of iniury 
to the tissues of the arachnid hosts of the micro- 
organisms other than vhat incident to mechanical 
distention of the cells containing them. The detec- 
tion of the micro-organism in the eggs of ten species 
in the unfed larve of eight species, and at nearly 
related stages throughout the life cycle of three 
others, leads to the conzlusion tiat they are trans- 
mitted hereditarily. 





The Liver as a Source of Bacterial Agglutinin 
(F. S. Jones, V.M.D., Journal of Experimental 
Medicine, June 1, 1925).—Serum and tissues con- 
taining agglutinin for the hog cholera bacilus may 
be dried in vacuo over sulphuric acid without appre- 
ciably injuring the antibody. The desiccated mate- 
rial when extracted with appropriate amounts of 
distilled water offers a basis for accurate compari- 
son of antibody content. The greatest concentration 
of agglutinin occurred in the liver, provided the 
animals injected with small amounts cf entizen 
were killed within a short period. The serum of 
those more highly immunized contained the highest 
concentration of antibody. A single injection of 
antigen into a radicle of the mesenteric vein re- 
sulted in a considerable concentration of agglutinin 
in the liver. Other experiments indicated that the 
liver does not aet as a reservoir for the antibody. 
It has also been shown that this concentration of 
agglutinin cannot be ascribed to the blood left 
within the liver, since the blood serum was relatively 
poor in antibody. The experiments indicate that 
the agglutinin was produced within the liver. 





Skin Reactions to Simultaneous Treatments with 
Radiant Heat and Soft X-rays (James A. Haw- 
kins, Ph.D., and Harry Clark, Ph.D., Journal of 
Experimental Medicine, June 1, 1925).—G uinea- 
pigs have been exposed to suberythema doses of 
soft X-rays, to radiant heat of intensity at about 
critical for producing slight burns, and to both radia- 
tions simultaneously. No erythema was produced 
in the skin of the animals exposed to X-rays alone 
and only slight burns resulted in 50 per cent. of 
the animals exposed to heat radiation alone. The 
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snimals exposed to heat and X-radiation simul- 
taneously developed well-marked burns which healed 
much more slowly than those produced by heat 
alone. 





A comparative study of the environment associated 
with Kala-azar prevalence in Calcutta (L. Everard 
Napier, M.R.C.S., L.R.C.P., Indian Journal of 
Medical Research, April, 1925).—In order to sum- 
marize, it can be said that, as far as Calcutta is 
concerned, kala-azar seems definitely to be associated 
with: vegetation in close proximity to the dwellings, 
earth unprotected by cement or paving stones in 
and around the dwelling; ground floor residence, 
possibly with insanitary conditions, especially with 
reference to the presence of fowls and ducks in and 
around the dwelling, and within the endemic area, 
and with masonry houses (rather than bamboo and 
khola huts). 





Studies on Lathyrism—I (L. A. P. Anderson, 
Albert Howard and J. L. Simonsen, Indian Journal 
of Medical Research, April, 1925).—The seeds of 
khesari (Lathyrus sativus L.) have been found, on 
chemical examination, to be free from substances 
of alkaloidal nature. Controlled experiments with 
this seed over long periods with ducks and monkeys 
have demonstrated that the grains are harmless 
and provide a nourishing diet for these animals. 
An examination of the weeds which contaminate 
khesari has proved that akta (Vicia sativa L. var 
angustifolia) contains bases showing alkaloidal pro- 
perties. "Two such bases, vicine and divicine, and a 
evanogenetic glucoside vicianin, have been isolated, 
prepared in the pure state, and used in inoculation 
experiments on animals, Divicine which occurs in 
akta in combination with a sugar as the glucoside 
vicine, produces on inoculation in guinea-pigs a 
characteristic and fatal disease. Akta, when fed 
to ducks, causes death. In monkeys it produces a 
very characteristic train of symptoms affecting the 
nervous and muscular systems. Though certain of 
the symptoms occurring in monkeys fed on diets 
containing akta have been described in cases of 
human lathyrism, it has not yet been proved that 
akta is the cause of lathyrism in man. 





The Blood in Purpuric Small-por (Kano Ikeda, 
M.D., Journal of the American Medical Association, 
June 18, 1925).—The purpurie type of small-pox 
is a definite clinical entity which presents a series 
of characteristic clinical manifestations wholly or 
partly unlike those of pustular small-pox. Its occur- 
fence is rare. An unusually large number of cases 
of this type of small-pox was recorded in Minne- 
apolis during the recent epidemic. Ten per cent. 
of the cases admitted to the Minneapolis General 
Hospital within a year were diagnosed as purpuric. 
Clinical diagnosis of purpuric small-pox occurs com- 
paratively early, and is sufficiently specific to make 
its prompt and definite recognition possible. An 
attempt was successful in differentiating this type 





of the disease during its initial period from other 
forms of small-pox and also from other doubtful 
exanthems and acute infectious and toxic diseases 
by means of blood examinations. 





The Fate of an Intravenously-Injected Dye (Bril- 
liant Vital Red) with Special Reference to its use 
in Blood Volume Determination (H. P. Smith, 
Bulletin of the Johns Hopkins Hospital, May, 
1925).—A study is made of the behaviour of bril- 
liant vital red when introduced into the blood- 
stream. The relations of these findings to the 
physiology of phagocytosis and to the theory of 
blood-volume determination are discussed. It is 
found that the dye is slowly eliminated by the liver 
but not by the kidneys. Before being eliminated 
from the body much of the dye is taken up and stored 
by phagocytes. The phagocytes do not completely 
remove the dye from the plasma, because the phago- 
cytic reaction is a matter of equilibrium between 
phagocytes and the dye-coloured plasma. The 
question of loss of dye from circulation and the 
possibility of incomplete admixture of the dye and 
plasma are discussed in relation: to blood-volume 
determination. It is shown that dye passes in con- 
siderable amounts into the lymph, and that there- 
fore the blood-volume figures also include part of 
the lymph and tissue fluids. This phenomenon 
doubtless explains in part the fact that the dye 
method gives figures which are larger than tho 
carbon-monoxide or direct method of Welcker. 
Other reasons for this difference are discussed. 


o 


Abstract. 





OXYURIS VERMICULARIS AS A CAUSATIVE 
FACTOR IN APPENDICITIS.' 


By WinLiAM H. Harris, M.D., and Donovan C. Brownz, M.D, 


THE occurrence of Ozyuris vermicularis in the 
vermiform appendix of the human species has been 
frequently described in the literature. The description 
of parasites in this structure dates back to Fabricius, 
in 1634, and Santorini, in 1724. Metchnikoff was 
the first to lay stress on the relationship of intestinal 
parasites to appendicitis. Even though many reports, 
chiefly of single instances, have appeared from various 
centres, especially abroad, over a considerable period 
of time and form in their aggregate quite a voluminous 
literature, nevertheless, the rôle of the oxyuris as a 
causative factor of appendicitis has received little 
consideration. The reasons for such a condition are 
probably twofold : (1) The failure of proper clinical 
and pathological observations as to the extent of 
their occurrence in appendieal involvements; (2) the 
difference of opinion existing relative to the pathogenic 
róle played by these nematodes in such lesions. 


‘ Abstracted from the Journal of the American Medical 
Association, February 28, 1925. 
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Unless the pathologist directs specific attention to 
the frequency of the occurrence of O. vermicularis and 
makes a careful examination of series of appendices 
with such a purpose in mind, hundreds of such 
structures will pass through the usual routine of 
pathologic examination, and such worms or their ova 
will not be observed. When, however, an appendix 
appears presenting a large number of oxyurids, they 
must of necessity be noted, even though the gross 
inspection has been of only a casual character. Such 
an occurrence alone, or the repetition of this happening, 
will often stimulate a more detailed observation of 
such structures, which will usually result in the 
finding of milder types of infection; that is, when 
lesser numbers of such organisms exist. 

As observed in the series of instances here reported 

and as generally described by others, the oxyuris 
invasion has occurred especially in appendicitis 
clinically and pathologically of a subacute and chronic 
character. Excluding, therefore, the acute lesions 
which frequently require obligatory surgery, the 
question arises, if the casual relationship of oxyuris to 
the subacute and chronic types is finally accepted, 
whether the determination of the presence of these 
casual excitants classifies these particular cases into a 
medical rather than a surgical category. 
- The object of the present report is to record our 
observations of twenty-two appendices containing 
O. vermicularis in a series of 121 appendices presented 
in routine hospital laboratory examinations, together 
with the special consideration of the histopathology 
of those appendices in which O. vermicularis infection 
has been found. 


AETIOLOGIC RELATIONSHIP. 


The evidence of actual intramural invasion of the 
parasites into the mucosa and even submucosa of the 
appendix, with the destruction of tissue structure in 
their passage, indicates the capacity of the Oxyuris 
worm to produce pathologie changes of a degenerative 
character in the appendix. Like Endamæba histolytica 

- or Balantidium coli, the manner in which the lesion 
is produced appears somewhat uncertain. Whether 
there occurs a mechanical destruction of structure 
or the production of a lytic substance capable of 
dissolving the cellular elements has not been 
determined. In either event, the parasites traverse 
from the lumen into the inner coats, and either per se 
or through the secondary bacterial invasions thus per- 
mitted, or by both methods bring about degenerative, 
and at times exudative changes. The latter exudate 
is usually representative of a chronic involvement, 
and thus produces the clinical manifestations that 
naturally emanate from such tissue changes. The 
fact that oxyuris worms may at times be found in the 
normal appendix does not negative the fact that they 
do actually produce disease of this structure either 
directly or conjointly. 


COMMENT. 


There exists a broad divergence of views relative 
to the etiologic relationship of O. vermicularis to 
appendical lesions. There is also some variance in 


the character of cases presented. Frazier report: 
an acute case with the appendix filled with oxyurids, 
and regards the parasite as a predisposing cause 
occasioning blockage and favouring the invasion ol 
B. coli. Innes and Campbell tabulate seventeen 
positive cases. They believe that the parasite pro: 
duces the lesion, and conclude that there is probably 
a classic type of oxyuris appendicitis. "Wood report: 
seven cases occurring in fifty-seven operations 
designating the condition as appendicopathia oxyurica 
He considers that the oxyuris produces typica! 
catarrhal lesions and at times nervous symptoms oul 
of all proportion to the lesion. Romain states thal 
the oxyuris enters into the appendix and cause: 
disease through the inoculation of pathogenic micro: 
organisms into the mucosa. Still states that 19 pei 
cent. of healthy appendices of children harboui 
oxyurids. Cecil and Bulkley report a series o! 
129 unselected appendices of children, from 2 to l: 
years of age, in which oxyurids were found in nineteen 
instances, or about 15 per cent. It is noteworthy 
that these authors observed the parasites only in 
acute instances. In fourteen, the histopathologic 
diagnosis was acute catarrhal appendicitis, and in 
three, acute gangrenous. In no instance was the 
appendix chronically inflanied. The change in the 
acute catarrhal types consisted especially of swelling 
of the follicles, with greater or lesser amounts ol 
epithelial cell destruction. In some instances, how- 
ever, they report cellular elements, such as eosinophils 
and lymphoid cells, which seem representative ol 
subacute and chronic inflammation. These author: 
have reviewed the literature up to the time of their 
publication. Among other conclusions, they state 
that, “ when oxyuris occurs in a diseased appendix, 
they are in most cases the existing cause of the 
pathological changes found." Since they conside: 
the pathological condition present in the appendica! 
lesions of children as acute, and as the greater number 
of instances. reported in adults, including our own 
demonstrates a cellular and' connective tissue response 
of a subacute and chronic variety, it is not unlikely 
that these infections may exist over a period of years 
and thus eventually demonstrate a histopathologic 
picture of a chronic type in later life. Like Ceci 
and Bulkley, we have observed the parasites in the 
lymphoid follicles creating no exudative response tc 
the area, but with degenerative changes in evidence 
At times exudative elements may be present abou! 
the nematode, but in these instances the presence 
of bacteria having a different chemitactic influence 
seems likely. 

That the oxyuris produces pathologic changes ir 
the vermiform seems indisputable. Their attachment: 
to the mucosa, the hemorrhagic ulcerations occurring 
at times about these attachments, and actual intra. 
mural invasion down to the musculature, and ever 
penetrating this portion, with the destruction of tissue 
in their route of transit, form definite evidence o 
disease production. These changes usually provoke 
a clinical and pathological picture representative o 
a chronic and subacute form, as presented in suci 
cases irreleyant of oxyuris invasion, That they may 
occur in the lumen of a normal appendix is alsc 
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evident, but that they remain in such a structure 
indefinitely without provoking pathologic changes is 
open to question, although it is conceivable that 
certain of these structures may not be vulnerable to 
the parasite. It is also probable that even in the 
absence of actual production of pathologic change, the 
oxyuris'may at times give rise to appendicular colic. 
These later features, however, do not vitiate the fact 
that the oxyuris present in the appendix usually 
demonstrates a pathogenic róle. 

Whether or not the recognition of infection by the 
oxyuris in certain of the clinical cases of chronic 
appendieitis would save the patient from surgical 
procedure and place him within the power of medical 
therapeusis to heal seems still an open question. 

In this connection Harnett reports a case wherein 
obscure symptoms existed with an eosinophilia of 10 
per cent. Oxyuris was suspected, but the stool 
examinations were negative, even though santonin 
was administered. After operation, oxyuris was 
found in an inflamed appendix. Frazier reports an 
acutely inflamed appendix filled with oxyurids, which 
were crawling out of the open end. No worms could 
be found in the stool! after operation, even though a 
tourse of calomel and santonin was given. Orton 
likewise reports an appendix somewhat thickened and 
slightly reddened, containing seventy-four adult female 
oxyurids and a number of males, in which the exami- 
nation of stools after operation and following a laxative 
was negative for worms and ova. Wood does not 
consider that an anthelmintic could reach the worms 
and ova in the appendix. He considers that the 
danger of a delayed operation is greater than that of 
the operation itself. Armstrong believes that treatment 
directed against oxyuris infection may save the patient 
from operation. 

A consideration of this phase of the subject appears 
tous to necessitate two subdivisions: First, in acutely 
inflamed appendices, even if oxyuris infection was 
known to exist, treatment with anthelmintics and 
purgatives would very clearly be contra-indicated. The 
lesion should be handled in a manner similar to acute 
appendicitis, due to any other cause. Second, in the 
obscure, low grade lesions with recurrent attacks, 
wherein the appendix is usually removed as a prob- 
able causative factor, it seems desirable that oxyuris 
infection should be primarily considered. In that 
event careful and repeated stool examinations should 
be made, and if found negative, similar examinations 
following the administration of an anthelmintic should 
be carried previous to operating. If infection of 


oxyuris is found present, specific treatment along this ' 


line seems in order. It appears possible, however, in 
the light of reported examples, that oxyuris infection 
may exist in the appendix and such examinations at 
times be negative. 

In regard to the latter divisions, it must be appre- 
ciated that it may be possible to exterminate the 
oxyurids in the appendix, and especially those which 
have invaded the mural structures. Again, even 
though the parasites may be destroyed with treat- 
ment, the appendical lesion may possibly continue as 
the result of the pathological condition already set in 


motion and maintained because of concomitant bac- 
terial faetors that have secondarily invaded. 

It appears logical that a proper opinion concerning 
the handling of the chronie cases, wherein oxyuris 
invasion of the appendix is considered, can be reached 
only after a series, with this specific purpose in mind, 
has been dealt with. 

It seems remarkable that these parasites occur in 
the extent which they apparently do in the intestinal 
tract of even adult life. The frequency of the parasite 
in appendical lesions is also very striking. In France, 
Raillie& reports fifty-eight infections in 119 cases of 
appendicitis, or 48 per cent., while Brumpt, in the 
same country, found oxyuris present in 3 per cent. 
of normal appendices and in 40 per cent. of all cases 
of appendicitis. In Germany, Hoepfl reports their 
presence in 19 per cent. of all cases of appendicitis. 
In England, Innes and Campbell report that 17 per 
cent. of inflamed appendices examined showed oxyuris 
infection. In this country, Cecil and Bulkley found 
15 per cent., and we found approximately 17 per cent. 

It is evident that insufficient attention has been 
given to the rôle played by Ozyuris vermicularis in the 
causation of appendicitis. This factor has been ne- 
glected by clinicians, surgeons, and pathologists. The 
oversight is especially attributable to the pathologist, 
for if a series of 100 appendices removed at operation 
for appendicitis are carefully studied for oxyuris 
invasion, the worms will most likely be found present 
in a considerable percentage of cases. Appendices, 
like tonsils and adenoids, when received in the labora- 
tory, are usually given only a cursory gross examina- 
tion and then sectioned for microscopic study. In 
this manner a great number of positive instances are 
not brought to light. Such an occurrence demon- 
strates the fact that it is of considerable importance 
to study the causation of the pathological condition 
of all structures sent to the laboratory, as well as the 
tissue changes produced by the process of disease. 


SUMMARY AND CONCLUSIONS. 


Infestation with Oxyuris vermicularis occurred in 
twenty-two appendices out of an uninterrupted 
sequence of 121 cases of operative appendicitis. 

The study of the gross and histologic pathologic 
condition of the appendices containing the oxyuris 
demonstrates conclusively that these nematodes 
possess a definite pathogenic réle in the causation of 
the appendical lesion. 

The failure of recognition of the oxyuris as a factor 
in the production of appendicitis is due in general to 
the lack of detailed gross and microscopic study of the 
vermiform appendix. 

It is important in all cases of chronic recurrent 
appendicitis to consider the likelihood of Ozyuris vermi- 
cularis as a causative factor. 

Aside from the frequency of occurrence of the oxy- 
uris in appendicitis, the widespread presence of these 
worms in the intestinal tract of adult life is not 
generally realized. 

The observations on record of the frequent relation- 
ship of the oxyuris to appendicitis justify a more 
general and thorough study of this subject. 
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A Note on the Disinfestation of Houses by Fumiga- 
tion with Cresol (R. B. Lal and C. D. Tiwari).— 
These studies on the efficacy of fumigation with 
cresol were undertaken in August, 1924; the results 
were very favourable, Cresol fumigation, as ordin- 
arily carried out, has no sction on rats, but bas a 
definite toxic action on rat fleas in muslin bags, 
free in the room, or on the bodies of the rats, but 
more than two ounces (quantity recommended by 
Colonel Lane; is required for ordinary sized rooms 
of 1,000 to 1,560 cubic feet capacity Household 
furniture and rat runs afford effective protection to 
the fleas against the action of the vapour, even when 
the drug is used in large quantities. Fumigatiop 
with cresol tends to cause the fleas to leave their 
host. The toxic action of eresol vapour is more 
manifest at higher levels as compared with the 
floor level. Slightly better results are obtained by 
vapourising cresol on two heaps ef smouldering 
cow-dung cakes instead of on one. ‘The recom- 
mendations given to make the disinfection by cresol 
effective are: Remove all the furniture and. sundries 
before disinfestation, and thoroughly expose them 
to the sun. Use ten ounces of cresol in an ordinary 
room of 1,000 cubie feet capacity. Preferably dis- 
tribute the drug over two iron pans containing 
smouldering cow-dung cakes placed in different parts 
of the room. Some mechanical means should be 
arranged for preventing the vapour from directly 
rising up. Room should be carefully sealed before 
fumigation, and kept closed for four hours after- 
wards. Floor honid be washed with phenyl lotion 
after the`disinfestation is over, and rat runs should 
be fumigated with neem-cartridges and then closed. 


Abdominal Tuberculosis in Indian Practice (B. 
W. C. Bradfield).—Cases of abdominal tuberculosis 
are not rare in India, as is shown by the records 
of the General Hospital, Madras. Of 205 cases 
admitted to hospital in 1924 for surgical forms of 
tuberculosis 95 were abdominal cases; this is a 
higher percentage than is found in the European 
general hospitals. The author believes that absence 
of bovine tuberculosis in the Madras Presidency in- 
fluences the incidence and character of the disease 
in South India. Tuberculous diseases of bones and 
joints, though not so commonly seen as in European 
hospitals, pursue a much more intractable course 
and are less amenable to non-operative forms of 
treatment. The various types of tuberculous dis- 
ease as met with in India are described and results 
of operations are given. 


Yaws (Frambasia) in the Chin Hills (P. Bell).— 
Until the arrival of the author in the Chin Hills, 1923, 
many cases of yaws were being treated as syphilis. 
He clearly compares the two diseases clinically, 
and finds that a microscopical examination is un- 
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necessary. The typical case is described as fol- 
lows: Onset usually & small pimple at the mar- 
gin of the anus, which bursts, spreads, and eventu- 
ally involves the groin or private parts, some cases 
starting in the groin and on the labia majora, Some 
cases start with an ulcer as already described at 
the angle of the mouth. Two women stated that 
their breasts were affected first. No history of 
primary sore ; sometimes whole families are affected. 
Males, females and children appear to be affected 
equally, though females mostly apply for treatment. 


Report on a Visit to the Leper Island of Cuiion 
and on the Anti-Leprosy Work in the Philippine 
Islands (E. Muir).—From this interesting report it 
wil be seen what valuable work has been carried 
on during the last nineteen years in the Philippine 
Islands with regards to leprosy. It was deter 
mined by the Americans in 1906, on their occupa- 
tion of the Philippine Islands, to deport all 
bacteriologieally positive lepers to Culion, an island 
about 200 miles to the S.W. of Manila, and since 
that year there has been a very considerable reduc 
tion in the prevalence of the disease. The author, 
who has had large experience of anti-leprosy werk 
in India, compares conditions connected with leprosy 
in that country with corresponding conditions in 
the Philippines, and gives the methods to be adopted 
in both countries to bring about the entire dis- 
appearance of the disease. 


Diabetes and Insulin Treatment in Bengal (Lal 
Mohan Ghosal).—Although at the present day much 
benefit is being derived from insulin in the treat- 
ment of diabetes, both in Europe and in America, 
the results with this product in Bengal appear to 
be very poor. It was thought that this might be 
due to the diabetes in Bengal not being due to 
pancreatic defect, and investigations were therefore 
carried out. The results were as follows: (a) With 
very marked pancreatic defect, even with a big 
tumour at the head of the pancreas, sugar was 
never detected in the urine in some cases. (b) Even 
with marked diabetes, pancreatic defect could not 
be found in some cases. Such patients are long 
lived, keeping good health throughout. None of 
them responded satisfactorily to insulin. (c) With 
pancreatic defect and glycosuria, the patients. were 
always in bad health and there was evidence of 
rapid emaciation from the beginning; these are the 
cases that respond to insulin treatment. To obtain 
beneficial results from the use of insulin, cases of 
diabetes due to pancreatic deficiency should be 
selected; this may be done by using the following 
points as a guide: Clinically, the disease is of short 
duration and within a very short time the patient 
becomes very emaciated; the anemia is very 
marked; the body fat is markedly reduced, leav- 
ing a skeleton-like appearance; dyspepsia is very 
troublesome; sleep at night is disturbed, some- 
times there is no sleep the whole night; weakness 
is very marked; irritability of the temper is very 
prominent and there is general lethargy and lassi- 
tude. Pathologically, the pancreatic deficiency as 
shown by Cammidge’s test is very marked. 
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GONGYLONEMA. 
By Louis W. Samson, M.D, 


Lecturer in the London School of Hygiene and Tropical 
Medicine. 

Ix my first cancer paper, read before the Royal 
Society of Medicine, May 23, 1924, I explained how 
the peculiar topographical distribution of cancer in 
Romagna, the prevalence of the disease in the 
wsophagus and in the cardiac portion of the stomach, 
the constant presence of cockroaches, meal-beetles 
and cellar-beetles—all fosterers of the larval stages 
of Gongylonema neoplasticum—in the houses where 
cancer cases had occurred, led me to inquire whether 
gongylonema might not be a factor in the causation 
of certain neoplasms affecting the upper portion of 
the alimentary tract of man, as is wel] known to be 
the case in rats infested by this spiruroid worm. 

I pointed out that already, in 1864, Professor 
Carlo Pane, of Naples, had described, under the 
name of Filaria labialis, a nematode found in the 
upper lip of a Neapolitan medical student, which, 
irom the drawing of the worm accompanying his 
paper, I recognized to be a Gongylonema. I gave 
a list of the species of Gongylonema described to 
date, together with a short history of the genus 
and all available information concerning the cases 
of gongylonema infestation in man recently ob- 
served in the United States of Amcrica by Ward, 
Stiles and Ransom. 

Since then considerable advance has been made 
in our knowledge of the genus Gongylonema. In 
‘he autumn of 1924, Dr. Baylis and I went to 
Northern Italy and we looked for Gongylonema, 
finding it in the cattle, sheep, goats and hogs of 
the Provinces of Trento, Bologna and Ravenna, 
wiere hitherto it had escaped notice. Gongylo- 
"ma no doubt is distributed widely throughout 
Italy and neighbouring islands. It had been found 
by Professor Giulio Alessandrini, of Rome, in the 
sheep of the Roman Campagna and in cattle im- 
ported from the island of Sardinia. 

A careful comparative study of the material 
brought back from Italy, and of other material kindly 
aven or lent by Professor Henry, of the Ecole 
Nationale Vétérinaire d'Alfort, Mr. Frank Ware, 
of the Royal Veterinary College, Professor Johannes 
Fibiger, of Copenhagen, and Dr. Cesare Cappelli, 
^f Bologna, enabled Dr. Baylis to invalidate certain 
n3mes such as G. scutatum and G. ransomi, which, 
he eonsiders, should be looked upon merely as 
synonyms of G. pulchrum Molin 1857. Already 
Professor A. Railliet, in 1892, had pointed out the 
geat similarity between G. scufatum sand G. pul- 
thrum, but had cautiously reserved judgment until 
male specimens should be forthcoming, These were 
eventually found by Fayet at Tebessa in Algeria and 
sent to Professor Neumann, who, however, retained 
the two species, remarking that they were ‘‘ tout 
4 fait voisines,” differing only slightly in size. 

I sm inclined to agree with Dr. Baylis as to the 


synonymy of G. scutatum, G. ransomi and G. pul- 
chrum. The slight differences in body size, relative 
distance between certain parts of the body, acumina- 
tion of posterior extremity, length of spicules, seem 
far too slender, far too variable to permit of specific 
distinction, but if constant in the same kind of 
host, they would indicate the establishment of ** host- 
races." There can be no doubt that in parasites 
with wide zoological distribution, and especially in 
those whose life-cycle is spent in two alternating 
hosts—a vertebrate and an invertebrate brought into 
close association by peculiar biological conditions— 
the host environment may be more or less favour- 
able and may determine certain adaptive modifica- 
tions of size and shape in the parasite, just as variable 
ceeologieal surroundings may cause colour and other 
variations in free-living species of wide geographical 
distribution. 

In a paper on ‘t The H:emogregarines of Snakes,’ 
published in the Transactions of the Pathological 
Society of London, in 1907, I suggested for parasites 
the recognition of ‘‘ host-varieties '' or ** host-races "' 
corresponding to the so-called ‘* geographical races ' 
of free-living animals. When adaptation, to a new 
environment in the case of free-living animals, or 
to a new host in the case of parasites, becomes 
marked and constant then the differentiation ac- 
quires specific value, but the recognition of race has 
many advantages; it avoids a bewildering multi- 
plicity of names and manifests the zoological dis- 
tribution of the parasite, a matter of no little im- 
portance to the sanitarian in preventive work. 

Often I had found considerable difficulty in writing 
up differential descriptions of certain hiemogregarines, 
leucocytozoa and other blood protozoa obtained from 
closely allied host-species, yet I was fully convinced 
of their speeifieness. My studies had taught me that 
hemogregarines differ specifically in different host- 
species when the latter inhabit different zoological 
regions, and this specifieness is supported by the far 
more easily determinable specific differences present 
in the several metazoan parasites simultaneously in- 
festing these same host species. On the other hand, 
certain species of hemogregarines, like certain spe- 
cies of metazoan parasites, may be found in a 
variety of hosts belonging not only to closely related 
apecies, but also to different genera or even families, 
provided the latter inhabit the same zoological 
region and are attacked by the sume species of blood- 
sucking ecto-parasites. 

The specimens of Gongylonema with shorter 
spieule found in Algerian breeds of shcep and in the 
Indian buffalo ean hardly be regarded as specifically 
different from those with longer spicule found in 
Italian breeds of sheep and in the Italian buffalo, 
criginally imported from the East. 

More difficult is the case of the rat gongylonema: 
G. ncoplasticum of Fibiger and Ditlevsen, 1914. 
Here the difference of size is of little moment, but: 
the difference in the length of the left spicule is so 
strikingly great that it seems to indicate specifieness. 

The first Gongylonema ever described—the type 
species of the genus—is G. musculi, a nematode 
found by Rudolph in the house mouse (Mus mus- 
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culus) *' circa ventriculum et in hepate," and men- 
tioned in his Synopsis (1819) without either descrip- 
tion or figure. 

‘Under the heading of '' ? Filaire de la Souris 
Dujardin (1645) states that a mature female speci- 
men sent from Vienna to the Paris Museum, in 
1816, measured 21:6 mm. in length by 0:154 mm. 
in thickness. It presented two lateral mem- 
branous ale in the anterior portion and a tapering 
but blunt-ended posterior extremity. The elliptical 
ova measured 45 mierons long by half that size in 
thickness. These characters, he thought, suggested 
a Spiroptera. Only two mice were found infested out 
of 1,274 examined. 


” 








apicem caudalem ; apertura genitalis femine in pos- 
teriore corporis parte, ab apertura ani remota— 
Longit. mar. 4" (88 mm.); Longit. fem, 8" 
(1T'5 mm.)."' 

Molin adds that examining the sheath of the p:nis, 
at first sight it appears to be a ligulate sheath, but 
lightly compressing the caudal extremity of the male 
between two slides the said organ spreads apart into 
two branches like a forceps and, being released, at 
once returns to its former shape. The female's long 
oviduet was full of embryonated eggs. 

Speaking of Dujardin's brief description of this 
gongylonema, Maurice C. Hall (1916) says, '* Dujar- 
din notes a specimen from Vienna as having two 
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Anterior extremity of fema'e Gongylonema from Mouse. 


It was the Italian helminthologist, Dr. Raffaele 
Molin, who first proposed, in 1857, the genus Gongy- 
lonema for this parasite, which he deseribed under 
the name of G. minimum. His description was 
based on several specimens, male and female, some 
free, others embedded in a piece of liver, from which 
they were extricated with difficulty. 

Molin’s description is as follows: 

“ Gongylonema minimum— Os orbiculare, inerme ; 
Corpus capillare, inerme, flexuosum, breve; ex- 





Eggs of Gongylonema from Mouse. 


tremitas anterior maris attenuata, apice nudo, ob- 
tuso, bulbillis parvis, coarctatis; extremitas anterior 
femine attenuata, apice obtuso, bulbillis, magnis, 
diseretis; extremitas caudalis maris inflexa, sensim 
attenuata, subtus exeavata, fovea elliptica, magna, 
utrique limbis amplis, singulus quatuordecim papil- 
lis elevatis, decem ante, quatuor infra aperturam 
genitalem, vagina penis dipetala; extremitas caudalis 
femine subito attenuata, inflexa; apertura ani propo 


cervical alæ. This would suggest that he was not 
dealing with gongylonema.’’ But the presence of 
cervical alæ more or less developed and often fes- 
tooned is characteristic of gongylonema. On the 
other hand, the presence of this parasite in the liver, 
noted in the Vienna Muscum catalogue and also 
reported by Molin, to my mind suggests confusion 
between Gongylonema and Hepaticola. 

While studying gongylonema infestation of rats 
in Holland with a view of determining their rôle in 
the ætiology of gastric carcinoma, Dr. Wassink found 
this nematode in mice from an Amsterdam sugar 
refinery which was free from rats. He has kindly 
given me one of his mouse specimens, a mature 
female measuring 89 cm., which I cannot in any 
way distinguish from G. neoplasticum. 

During the early stage of the formation of the 
embryo the eggs seem to consist of a thick barrel- 
shaped shell, containing the embryo enclosed in a 
vitelline membrane, which appears to protrude at 
the poles. The shell here, if formed at all, is very 
thin; later, however, by the time the embryo is 
fully formed, the shell at the poles becomes oí 
almost equal thickness with the barrel-shaped por 
tion, and the lines of demarcation become almos! 
invisible (see fig.). Dr. Baylis has observed the 
same appearances in the ova of Alessandrini’: 
human specimens and in those of the gongylonem: 
of ruminants. 

In 1914, Seurat described, under the name of G 
brevispiculum, a gongylonema found in the cardiac 
region of the stomach of the dwarf jerboa (Lipo 
dillus campestris) in Algeria. His description anc 
figures seem to agree with, and show only slight dif 
ferences from, G. neoplasticum, and Hall says: ‘* Th 
principal and almost the only feature which dis 
tinguishes this species from G. neoplasticum is thi 
presence of additional caudal papille in the male 
The posterior extremity of G. neoplasticum i 
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figured with the bend to the left, which also occurs 
in G. brevispiculum. It appears quite possible that 
Fibiger and Ditlevsen (1914), in their excellent 
study cf G. neoplasticum, may have overlooked 
some papillee, and that a restudy will show that G. 
brevispiculum must be regarded as a synonym of 
G. neoplasticum, Until this point has been deter- 
mined it will be safer to retain the two species, keep- 
ing in mind the possibility that they are identical. 
The fact that G. neoplasticum has been developed 
in such hosts as the rat, rabbit and guinea-pig, one 
of which is a notorious wanderer and cosmopolite, 
speaks for their identity in connection with their 
other features in common, 

In the Journal of Comparative Pathology and 
Therapeutics, March, 1925, Dr. Baylis redescribed 
G, verrucosum (Giles, 1892), a gongylonema found 
by Lieut.-Col. G. M. Giles in the rumen of sheep 
in India, and later in an Indian ox (Bos indicus). 
He points out that Neumann's description of this 
species is erroneous, in that instead of the cuticular 
bosses Leing limited to the dorsal surface, as Neu- 
mann thought, they are confined to the left side of 
the body, ceasing abruptly at the mid-dorsal and 
mid-ventral lines, and that the single ala described 
by Neumann in his specimen is not dorsal but 
lateral, the ala of the right side being absent or, 
at all events, extremely reduced. Baylis points 
out that this kind of asymmetry is not unparalleled 
among parasitic nematodes. He cites the examples 
of Streptopharagus and Arduenna (genera probably 
not very distantly related to Gongylonema), where 
there is a single cervical ala on the left side. 
Among free-living nematodes even more striking 
examples of asymmetry may be found. In buno- 
nema, for instance, there are one or two rows of 
large wart-like cuticular tubercles on the right side 
of the body only. 

Dr. Baylis's description of G. verrucosum is based 
on female specimens collected by Mr. Frank Ware, 
F.R.C.V.S., in India. One measured 78 em, in 
length and 0:45 mm, in thickness, another 88 cm. 
in length, 044 mm. in thickness. The ova measured 
0-055 by 0-032. 

G. spirale is the name given by Molin to a single 
male specimen of gongylonema found in the fallow 
deer (Dama dama). Neither his description nor his 
figures are of any value for diagnosis. G. spirale 
is probably a synonym of G. scutatum. 

The same may be said of G. filiforme Molin 
1857, found by Bremser beneath the tongue of the 
magot or Barbary ape (Macacus inuus). Neumann 
considered it ‘‘ trés voisin de G. scutatum.”’ 

Rudolphi (synopsis 1819) mentions, under the name 
of Spiroptera ursi, certain nematodes twice found in 
the esophagus of the brown bear (Ursus arctos) at 
Vienna. Dujardin (1845) states that they measured 
from 27 to 43 mm., were very slender, narrower 
anteriorly, the anterior extremity small with mouth 
orbieular, the posterior end (male ?) depressed, 
slightly blunt, fringed by a membrane which ** dans 
un seul individu, était beaucoup plus large.” 

Molin (1860) describes this species under the name 
of G. contortum. 


In the Journal of Tropical Medicine (February 2, 
1925), in a note following the publication of my 
Paris lecture on cancer, I stated that Prof Giulio 
Alessandrini, of Rome, had briefly reported, in 1914, 
a case of gongylonema infection in a young woman 
of Saracinesca, near Rome. Six worms were present, 
occupying sinuous galleries at the base of the tongue 
and about the frenum lingue. Alessandrini sug- 
gested the name of G. subtile for this parasite, which 
he considered to be near G. pulchrum, but differ- 
ing from it in being longer, more slender, the studded 
anterior portion more extended and the eggs smaller 
and more elongate. 

A few weeks ago Prof. Alessandrini came to 
London to attend the Conference on sleeping-sick- 
ness and brought with him two of the three gongy- 
lonemas he had been able to obtain from the Sara- 
cinesca case. These worms differ in no way from 
specimens of G., scutatum, which are very common 
in the sheep of the Roman Campagna. Dr. Baylis 
has examined them very carefully and describes 
them fully in his paper. 

I owe to my friend Prof. Alessandrini the follow- 
ing notes on his interesting case :— 

The patient, I. O., a girl of eighteen years of age, 
had spent the first eight years of her life at Sara- 
cinesca, a hill village by the river Aniene, between 
Tivoli and Mandela; thence she had moved to the 
neighbouring village of Sambuci for about six years, 
then back to Saracinesca for two years, then 
to Tivoli for one year, and finally to Rome in March, 
1913. On August 1, 1912, after a sojourn of ten 
months in Tivoli, the girl felt something like a hair 
in her mouth and drew out a worm which she threw 
away. A second worm she drew out on October 2, 
1912, whilst at Saracinesca; a third at Tivoli on 
November 3, 1912, which . was preserved by Dr. 
Allegri, of Tivoli, who had been consulted. The 
fourth worm was extracted also at Tivoli, but thrown 
away, the fifth was drawn out in Rome on April 5, 
1913, and the sixth also in Rome on July 14, 1013. 
The last two worms were collected by Dr. Carrega, 
who gave them to Prof. Alessandrini for determina- 
tion. The worms occupied sinuous galleries beneath 
the epithelium of the buccal mucosa, one at the 
base of the tongue, the others about the frenulum. 
Whenever the parasites protruded from their galleries, 
the patient felt the unpleasant sensation of having 
something like a hair in her mouth and endeavoured 
to draw it out, but the worm at once made resist- 
ance and usually, slipping through her fingers, with- 
drew into its gallery to protrude again later. 

The patient was otherwise perfectly healthy, her 
menses had appeared at the age of 164, and she had 
been regular until January, 1913, then irregular. 
She had suffered from eclampsia in her childhood. 
The mother had died of a tumour. Her father lived 
»nd was healthy, she had a brother and a sister 
both in good health. 

During a short trip to Holland last spring, Dr. 


Bonne, Director of Laboratories in the Dutch 
Cancer Institute, kindly informed Dr. Reeser, 
Superintendent of the Amsterdam Municipal 


Slaughter House, that I should like to visit. the 
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abattoir and possibly look for the presenee of 
Gongylonema in Dutch breeds of cattle, shecp and 
hogs. When, on April 24, I called on Dr. Reeser, 
he informed me that Dr. Veenstra had opened up 
a large number of gullets of cattle and found the 
parasite in one. This was the first time that gongy- 
lonema was looked for and found in the land of the 
beautiful black and white cattle of Friesland, which 
are believed to be the direct descendants of the 
ancient Aurochs. Together with Drs. Reeser, Bonne 
and Veenstra, I examined many other gullets of 
cattle, sheep and hogs, but with negative result. 
At the Harlingen and Leeuwarden slaughter houses, 
with the aid of the local veterinarians, Dr. Bonne 
and I examined the cesophagus of about sixty sheep, 
but there again the result was negative. In one of 
the sheep examined there was the most intense 
infestation of sarcosporidia I had ever seen, 

The gongylonemas found at the Amsterdam 
abattoir were typical specimens of G. scutatum; 
they numbered about twenty in the same gullet, 
males and females. 

The distribution of G. scutatum seems to be 
almost as wide as that of its cattle hosts. It has 
been reported from North and South America, from 
many parts of Europe and Asia, from Africa and 
Australia. G. neoplasticum has a distribution as 
wide if not wider. Quite recently S. Yokogawa 
has deseribed it from Formosa under the name of 
G. neoplasticum var. orientale, and as giving rise to a 
cancroid growth in rats. 


SOME NOTES ON NEMATODE PARASITES 
FOUND BY Dr. WASSINK IN RATS AND MICE. 
By H. A. Bavris, M.A., D.Sc., 

Department of. Zoology, British Museum (Natural History). 


(Published by permission of the Trustees of the 
British Museum.) 


IN an interesting paper by W. F. Wassink (1916), 
the observations previously made by Fibiger and 
Ditlevsen on the Gongylonema of rats have been 
confirmed and extended. Out of 625 brown rats 
caught in Amsterdam, none showed evidence of the 
presence of Gongylonema, but ninety-nine were found 
to harbour & worm in the stomach, which is referred 
to as a Trichosoma (i.e., Capillaria), and probably the 
same species as that observed by Fibiger (1913) in 
some of his rats in Denmark. 

On the other hand, out of a further 625 rats caught 
in ships lying in Dutch ports, which had made voyages 
either to South America or the East Indies, five (all 
believed to be of South American origin) were found 
to be infected with Gongylonema. In addition to these, 
the stomachs of forty rats (Rattus norvegicus and R. 
rattus) were obtained from Paramaribo, Surinam, and 
sixteen of these contained Gongylonema. 

Cockroaches (Blatta orientalis and Blattella germ- 
anica) obtained from several localities in Amsterdam, 
including a bakery and one sugar refinery, were also 
examined, and were found free from the larve of 
Gongylonema. In another sugar refinery, however, 





about one in every seven cockroaches (B. orientalis 
and Periplaneta americana) was found to contain 
Gongylonema larve. No rats, curiously enough, were 
known to occur in this refinery, but on obtaining and 
examining ten mice from the premises, Wassink 
discovered Gongylonema in six of them. By feeding 
rats with some of the cockroaches, the worm was 
shown to be capable also of infecting rats, and was 
determined as G. neoplasticum. 

Specimens of P. americana obtained from Surinam, 
from the same locality as the infected rats already 
mentioned, were found to contain larve of Gongy- 
lonema. It is not stated whether larvae were present 
in cockroaches from the ships coming from South 
America, but they were not found in those from ships 
coming from the East Indies. 

These observations, as Wassink says, seem to lend 
support to the view expressed by Fibiger that the 
Gongylonema of rats has been introduced into European 
sugar refineries in cockroaches imported with raw 
sugar from the West Indies or America. 

During a recent visit to Holland, Dr. Sambon was 
able to obtain, through the kindness of Dr. Wassink 
and of Dr. C. Bonne, the loan of specimens of the 
worms referred to in the former’s paper, some of them 
being part of the actual material studied by Wassink. 
These specimens Dr. Sambon very kindly handed over 
to the writer for examination, and a few brief notes 
on them may be of some interest. 

(1) Hepaticola hepatica (Bancroft, 1893). — The 
worms referred to as Trichosoma unquestionably 
belong to the same species as those obtained by Dr. 
Sambon and the present writer in Italy, and, as 
mentioned in an earlier paper (Baylis, 1925), deter- 
mined as Hepaticola hepatica. Although this worm 
has usually been observed in the liver, it evidently not 
infrequently takes up a position in the pavement- 
epithelium of the anterior portion of the stomach, 
where its galleries contain masses of eggs like those 
found in the spaces excavated by the worms beneath 
the capsule of the liver. 

(2) Gongylonema from rats and mice.—The material 
available consisted of mounted microscopic pre- 
parations of some of Dr.: Wassink’s specimens from 
rats (locality not specified) and one from a mouse, also 
a considerable number of spirit specimens obtained 
later by Dr. Bonne from rats from Paramaribo, 
Surinam. 

Among the mounted specimens from rats there was 
unfortunately only one male. There were three female 
specimens, all fragmentary. The male specimen was 
obviously immature, the bosses at the anterior end 
being as yet quite undeveloped, and the accessory 
piece not yet chitinized. Two of the females, besides 
having lost their anterior ends, were mounted in 
Canada balsam, an unsatisfactory medium for most 
nematodes, and it was therefore thought inadvisable 
to pay any special attention to their measurements. 
Measurements of the single male, and of the anterior 
portion of one female, both mounted in a glycerine 
medium, are given in the table below. 

The single specimen from a mouse was a mature 
female, whose measurements, so far as they could be 
obtained from the mounted worm, are also tabulated. 
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MEASUREMENTS (IN MM.) OF Dn. WassINK's SPECIMENS OF Gongylonema. 
Host Rat Mouse 
— ÀÀ——— 
d ? g 

Length  ... ET 19:33 — 89:0 
Maximum thickness zem O25" .. cH 0:36 
Anterior end to end of cesophagus  ... EN tos "A 28 . 48 6:0 

52 A end of muscular portion of œsophagus .. 0:47 . 0:55 0:9 

o 23 cervical papilla o — . 0143 0:15 

3s $$ commencement of al — . 0185 0:213 

$3 3; nerve-ring 0:2 . 0:22 0:3 

EX Sa excretory pore — . 045 = 
Length of tail ... EA TE 017 ES 0:3 
Diameter of buccal rim aè — . 0:025 — 
Length of pharynx s "Y hs 0:065 ... 0:055 0:07 
Cuticular striations, distance apart ... 0:005 ... 0-01 0:02 
Length of spicules, left ; 0:65 — = 

» ” right 01 — 8:4 
Vulva from posterior end — — -— 
Ova, length * — + 0:0625-0:065 

, breadth — t 0:0375-0:01 


* Specimen somewhat flattened under cover-glass pressure. 
+ In the portion of uterus available in this specimen, none of the eggs contained fully-formed embryos. 


They show no departure from the usual dimensions of 
Gongylonema neoplasticum, except in the unusually long 
distance between the vulva and the posterior extremity. 
The position of the vulva, however, is subject to 
considerable variation in Gongylonema, and cannot be 
regarded as of specific importance. 

The material from Paramaribo was obtained from 
eight different rats, and included a number of males, 
sixteen of which were measured. The lengths of the 
left spicules of these sixteen specimens varied between 
03 and 0764 mm., and the total lengths of the worms 
between 71 and 129'5 mm. Their other dimensions, 
and those of the females measured, fall between the 
extremes already observed for G. neoplasticum, as 
tabulated in the writer’s earlier paper (1925), and 
further description is unnecessary. Some of the male 
worms were obviously immature, as shown by the 
imperfect development or absence of the cuticular 
bosses at the anterior end, and the feeble degree of 
chitinization of the accessory piece. It is significant, 
however, that none of the sixteen specimens showed 
aleft spicule of more than 0°64 mm. in length. In 
the specimens from rats hitherto measured, the 
length of this organ has never been found to exceed 
0'67 mm., a fact which, in spite of general agreement in 
morphological features (see the writer's earlier paper), 
makes it difficult to assume that the G. neoplasticum 
of rodents is specifically identical with the G. pulchrum 
of other hosts. Experimental evidence seems to be 
required before it can be decided whether or not we 
are here dealing with more than one species or race. 

It may be mentioned here that while in Hoiland 
Dr. Sambon had the good fortune to obtain, at the 
slaughter house at Amsterdam, the cesophagus of an 
0x containing several specimens of Gongylonema. 
These have also been examined by the writer, and 
have been found to differ in no respect from the 
examples of G. pulchrum ( = G. scutatum) already 
obtained from Italy and elsewhere. 
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OBSERVATIONS ON THE CULTURAL AND 
BIOCHEMICAL CHARACTERS OF 
MONILIA CASTELLANII(CRYPTOCOCCUS 


CASTELLANII) AND MONILIA MACRO- 
GLOSSI (CRYPTOCOCCUS MACRO- 
GLOSSIA). 


By Serco Re, M.D.Turin, 
House Surgeon, Italian Hospital, London. 


Monilia castellanii (Cryptococcus castellanii).— 
Castellani has made the observation that certain” 
cases which clinically have all the appearances of 
ordinary severe furunculosis are in reality caused by 
yeast-like fungi, the staphylococcus playing only a 
secondary róle. For the condition he suggested the 
name of "Furunculosis eryptococcica" ; and as it 
principally affects the scalp, causing a purulent 
folliculitis, he also used the term “folliculitis 
decalvans cryptococcica.” He has observed five cases : 
three contracted the affection in England and two in 
India. From the three English cases he isolated a 
yeast-like organism, identical in all the three cases, of 
which he has given a full description. He has, 
however, not named the organism, and I would 
suggest that the fungus be called Monilia castellanii. 
I will give later the reasons why I consider the 
organism to belong to the genus Monilia rather than 
to the genus Cryptococcus. 

As regards the cultural characters of this organism, 
my work confirms the investigations carried out by 
Castellani. Itis a yeast-like organism, Gram-positive, 
not acid-fast. It grows well on all ordinary 
laboratory media and very abundantly on glucose 
agar. On this medium the growth is at first white, 
but after a few days a peculiar, well marked, 
yellowish-brownish pigmentation with occasionally a 
reddish tinge appears. Gelatine and serum are not 
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Growth on glucose- 
agar is permanently 
white. Usually well 
marked dark or 
black discoloration 
in lead-agar 


liquefied. - Litmus milk may be rendered slightly acid, 
but is not clotted. As regards sugar reactions, the 
fungus when recently isolated may not produce gas in 
any sugar, although it generally produces a slight 
acidity in glucose; after several transplantations, 
however, it usually ferments glucose and levulose with 
production of acid and gas. When grown on lead- 
agar no black discoloration of the medium is observed, 


or only a very slight one. 

Botanical position of the fungus.—1 follow Castellani's and 
Chalmer's classification of yeast-like fungi. The fungus is 
yeast-like, but no ascus formations are seen even in very old 
cultures. It should therefore be placed in the division of yeast- 
like fungi with no ascospores. This division contains the 
genera Cryptococcus Kiitzing 1833, Torula Persoon 1801, 
Mycoderma Persoon 1822, Monilia Persoon 1879, Pityrosporum 
Sabouraud 1895, which may be differentiated as follows :— 


(A) Mycelium absent :— 

(i) Vegetative cells, elongated, thick membrane, with bubbles 
of gas— Mycoderma. 

(ii) Vegetative cells, roundish or oval :— 

(a) Several buds at a time, each cell contains large globule of 
fat, non-pathogenic, no fermentation of sugars, thick membrane 
with no gas bubbles, often pigment-producing— Torula. 

(b) One bud only, no thick pellicle on fluid sugar media, 
presence or absence of fermentation— Cryptococcus. 

(c) Not cultivated, cells never show a double contour— 
Pityrosporum. 

(B) Mycelium present — Monilia, 

The yeast-like fungus isolated by Castellani in cases 
of pseudo-furunculosis generally appears under the 
shape of oval or roundish cells, some of which are 
budding ; Castellani was, therefore, justified in plaeing 
it at first in the genus Cryptococcus, especially as the 
fungus at first had very little or no fermentative action 
on glucose. When grown, however, in certain liquid 
media a small amount of mycelium develops, and, 
moreover, the fungus after a time acquires a ferment- 
ative action on glucose and levulose. I am inclined, 
therefore, to place the fungus in the genus Monilia. 

The genus Monilia, as understood to-day by medical 
mycologists, does not correspond to the original genus 
Monilia as defined by Persoon “ Stipitata aut effusa 
byssoidea. Fila moniliformis articulata." The term 
Monilia has been greatly extended, especially by Pinoy, 
Castellani, and others, to cover every yeast-like organ- 
ism baving no ascospores and showing presence of 
mycelium, even in very small amount, in certain 
media. 

Monilia macroylossie (Castellani).—From certain 
cases of blastomycetic macroglossia, Castellani has 
isolated from the deep parts of the lesions a yeast-like 
fungus which he called Cryptococcus macroglossic 
(Monilia macroglossie). The investigation I have 
carried out on this fungus has confirmed in a general 
way Castellani’s description. The fungus is a yeast- 
like organism which is Gram-positive and not acid- 
fast. It grows well on all ordinary laboratory media, 
best on glucose-agar. Gelatine and serum are not 
liquefied. In litmus milk there is no change. When 
grown on lead-agar a well-marked blaek or dark 
discoloration, as first noted by Castellani, is generally 
produced. The fungus, even when it has been trans. 
planted many times, does not appear to acquire any 
fermentative action on glucose or other sugars. 

Botanical position of the fungus.—As mycelium 
though in small amount, is often present when the 
fungus is grown in cortain liquid media, I considei 
the fungus to be a monilia rather than a eryptococcus 
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Monilia africana Macfie, 1921 


Monilia albicans, Robin 
Monilia metatropicalis Castellani 
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Monilia tropicalis Castellani... 
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Monilia pseudoguillermondi Castellani 
Monilia macedoniensoides Castellani 


Monilia macedoniensis Castellani 
Monilia chalmersi Castellani 


clot; G — 


C= 


gas; S = slight; O = negative result, viz., non-production of gas in sugar media, or of clot in milk, or of liquefaction in serum and gelatine ; + = positive result. 


as at first believed by Castellani. As it does not 
produce gas in any sugar it belongs to the Monilia 
zeylanica group. It differs from Monilia zeylanica in 
the cultures being white, and from Monilia zeylanoides 
in producing a well defined dark or black discoloration 
in lead-agar. 

Conclusion.—My investigation on the cultural and 
biochemical characters of Monilia (Cryptococcus) 
castellanit and Monilia (Cryptococcus) macroglossiz 
confirms the description of these two fungi by 
Castellani. As regards their botanical position, I am 
of the opinion that as in certain media mycelium is 
present although in very small amount, both fungi 
should be placed in the genus Monilia sensu lato, in 
the meaning of Pinoy and other mycologists, rather 
than in the genus Cryptococcus, as originally suggested 
by Castellani. 
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A Survey of the Turpentine Industry for Possible 
Larvicidal Instances (M. E. Barnes, American 
Journal of Hygiene, May, 1925).—Among the raw 
materials, products and by-products of the turpen- 
tine industry which were stulied, larvicidal pro- 
perties in sufficient strength to merit further in- 
vestigation were found only in turpentine and in 
pine oil. Turpentine, after standing for some time, 
was found to be effective against both anopheles 
and culicine larve. It is too expensive, however, 
to be employed in anti-mosquito work. Pine oil 
was found to be effective against both anopheles 
and culicine larve and was further studied. The 
results of this study are incorporated in a separate 
paper, '' The toxic action of oil films upon mosquito 
larve, with particular reference to pine-oil films.” 





Two New Cases of Human Creeping Disease 
(Gnathostomiasis) in China, with a Note on the 
Infection in Reservoir Hosts in the China Area 
(K. Morishita and E. Carroll Faust, Journal of 
Parasitology, March, 1925).—Five indisputable cases 
of human gnathostomiasis have hitherto been re- 
ported. Four of these are referable to Gnatho- 
stoma spinigerum and one to G. hispidum. Two 
new cases of human gnathostomiasis from China are 
added. The new cases deal with very young ferms, 
one of which caused a typical ‘‘ creeping disease.” 
The other may have also caused the same disease. 
Four cases of gnathostomiasis interna are recorded 
from dogs and cats in China. Three of these were 
found in eats and one in a dog. One cat was 
autopsied in Pekin. The other infections occurred 
in the Hankow area. 
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FREQUENCY OF INTESTINAL FLAGELLATES 
IN TEMPERATE CLIMATES. 


Not very long ago the belief was general that intes- 
tinal flagellates werecommonin tropical and sub-tropical 





tions carried out in recent years, especially during and 
after the Great War, 1914-1918, have clearly shown 
that the distribution of intestinal flagellates is cosmo- 
politan, although it may be said in a general way 
that the incidence of these parasites is greater the 
nearer one approaches the Equator. 

Flagellates are of common occurrence in every 
country of Europe and America. Le Noir and 
Deshiens in a very interesting paper published  re- 
cently in the Archives des Maladies de lApparezl 
digestif, give the results of an investigation they 
have carried out in a thousand patients in the out- 
patients department of one of the Paris hospitals. They 
have found that 17 per cent. of the patients harboured 
Chilomastir mesnili and Trichomonas intestinalis ; 
Lamblia intestinalis was also fairly often met with. 

Several authorities have recently again raised the 
question of the pathogenicity of flagellates; and the 
suggestion has been made that they may be responsible 
for certain cases of obscure disorder of the digestive 
canal; cases of so-called flagellate diarrhea have 
been placed on record by many observers, but some 
authorities are rather sceptical about the flagellates 
being the real causative agents of the condition. 

Castellani and Chalmers, some years ago, came to 
the conclusion that flagellates when present in small 
numbers are probably harmless, but when present in 
huge numbers, as is at times the case, they are capable 
of causing intestinal disturbances. 

The eradication of intestinal flagellates by means 
of drugs is most difficult. Methylene blue, first intro- 
duced by Castellani, seems to be useful in the case of 
trichomonas and chilomastix infections, but has no 
action on lamblia. Thymol, B. naphthol, turpentine, 
iodoform have been recommended. Recently stovarsol 
has been used, but the results have not been 
constantly favourable. 


YERBA MATE. 


Yerba maté is the usual South American term - 
given to the infusion prepared from the leaves of Ilex 
paraguayensis, St. Hilaire. The leaves are previously 
slightly scorched, then broken down and subjected 
to strong pressure. A handful of this pressed foliage 
is infused in a small vegetable gourd shell called a 
maté, from which it is sucked hot or cold through 
a reed or metal tube about 10 in. long which is called 
the bombilla. At other times a small spouted vessel 
is used. the spout being perforated at its lower side 
with small holes which allow the fluid to escape 
while retaining the leaves. The infusion is passed 
round and several people drink it, using the same 
bombilla and this habit is considered by many 
observers to be an important means of spreading 
espundia, yaws, syphilis and angiofibroma contagiosum 
tropicum. 

It is estimated that more than eighteen millions of 
people in South America drink maté as tea. There 
are several varieties of yerba maté; the best is the 
original Paraguayan. The Brazilian variety known 
also as herva matte is rather bitter and not so 
pleasing to the palate; it is prepared by using the 
crushed and fermented leaves of Ilex gongonha 


countries, but rare in the temperate zone. Observa- Martius and Ilex theezans Martius. Maté is con- 
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sidered in the Argentine, Paraguay and Brazil to 
be a health-giving drink; to ward off rheumatism 
and to produce an exhilarating and at the same time 
soothing effect on the nerves. It is also considered 
to have very sustaining properties. The “gauchos” 
for instance, who work the whole day on the Argentine 
ranches rounding up cattle, do this often on nothing 
more than a cup of maté in the morning and another 
at midday. It is the principal beverage of all the 
rural working classes in the Argentine, in Paraguay 
and Brazil. Attempts have been made recently to 
popularize maté drinking in North America and 
Europe but so far with very little success. Although 
maté is a good beverage and containing very little 
tannin would suit meat eaters, yet it is very unlikely 
that it will ever supplant, even partially, tea drinking 
in these countries. 


— eo 
Annotations. 


Significance of a Hemoptysic onset in Tuberculosis 
(F. H. Trudeau, M.D., Journal of the American 
Medical Association, June 18, 1925).—In a study 
of 245 patients entering the Trudeau Sanatorium 
between the years 1911 and 1922, and having 
hemoptysis as the first symptom, it was fcund only 
10, or 4 per cent., failed to show other evidence of 
tubereulosis. One hundred and forty-nine, or 60:81 
per cent., had a positive sputum, either while in 
the sanatorium or prior to entrance. One hundred 
and seventy-one, or 69:88 per cent., had definite 
parenchymatous Roentgen-ray findings. In 196, or 
80 per cent., persistent ráleg were heard in the upper 
portion of the chest. Ten, or 4'08 per cent., had 
had at some time pleurisy with effusion, or de- 
veloped this condition while in the institution. 
The prognosis in this type of case is no better 
or worse than in any other mode of onset of this 
disease, 7 





Complaints of Patients under Antileprosy Treat- 
menit-—III. Comparison of Creosoted and Non- 
Creosoted Chaulmoogra Ethyl Ester Preparations 
(H. W. Wade, Philippine Journal of Science, 
January, 1925).—Duration of the disease, which 
averages 8:3 years in the cases under treatment, 
seems to have little influence on the total incidence 
of complaints in lepers under treatment, though 
certain types of complaint tend to increase and 
others to decrease. There is indization that, in the 
interest of intensive treatment, it is better to give 
higher dosage than to depend upon regular injec- 
tions, at lcast in a large colony. Plain chaulmoogra 
ethyl esters are again shown to be decidedly the 
least favourable of the preparations used as regards 
treatment factors, frequency of total complaints, 
and most of the complaint types, The addition of 
creosote (10 per cent. has teen used here) to plain 
chaulmoogra ethyl ester reduces the local irritation 
to almost, though not quite, the same degree as 
does 0:5 per cent. iodine, and permits increased 


medication. The simple iodized drug is somewhat, 
though not markedly, better than the simple creo- 
soted as regards amount of medication and fre- 
quencies of complaints. Which is to be preferred will 
depend on & comparison of the therapeutic effects. 
The combination of creosote and iodine has no dis- 
tinct advantage and has certain disadvantages 
because of which its use is not justified unless it 
has an unexpected therapeutic superiority. The 
only noteworthy drawback for the creosoted prepara- 
tions is an apparently greater tendency to cause 
respiratory-tract irritation. However, this indica- 
tion may be due to a possible selection of cases 
showing evidence of pulmonary disease for treat- 
ment by these preparations, and must be controlled 
by further observation. 





An Institutional Outbreak of Scarlet Fever. The 
Skin Test for Susceptibility (Alex. F. Robertson. 
Junr, M.D., Journal of the American Medical 
Association, June 18, 1925).—The use of the skin 
test for susceptibility to scarlet fever is of value in 
the management of an institutional outbreak Nega- 
tive reactors occasionally develop scarlet fever. The 
immunity resulting from an attack of scarlet fever 
usually renders the skin test negative. Pseudo- 
negative reactors should be re-tested before final 
tabulation of results. 





The Viability of Typhoid Bacilli in Shell Oysters 
(Edwin O. Jordan. Journal of the American Medical 
Association, May 9, 1923).—Shell oysters artificially 
contaminated with typhoid bacilli by floating for 
one hour in sea water to which typhoid bacilli had 
been added and then placed at ice-box temperature 
(from 5° to 8° C.) were found to contain living typhoid 
bacilli for as long as twenty-four days. There was 
no evidence of multiplication, and after the first few 
days a diminution in numbers was plainly apparent. 
Of the three strains used, one was found to survive to 
the twenty-first day, one to the twenty-second, and 
one to the twenty-fourth. 





Therapeutic Action of Potassium Iodide in Experi- 
mental Syphilis of the Rabbit (Louise Pearce, Archives 
of Dermatology and Syphilology, July, 1925).—The 
regular administration at bi-weekly and weekly 
intervals of small doses of potassium iodide (0'006 
and 0'003 grm. per kilogram) to rabbits infected with 
Spirocheta pallida has resulted in modifying the 
severity and in shortening the duration of the experi- 
mental disease as measured both by the character of 
the primary orchitis and of the general manifestations. 
The disease which developed in the rabbits treated 
with iodide resembles in many ways that of normal 
rabbits of relatively high resistance in which few or 
no secondary lesions arise. It is suggested that the 
therapeutic action of potassium iodide in experimental 
syphilis of the rabbit is associated with a stimulation 
or a reinforcement of the host’s mechanism of 
reaction or defence. 
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Cosmetics (Hiram E. Miller, M.D., and Laurence 
R. Taussig, M.D., Journal of the American Medical 
Association, June 27, 1925).—Sufficient emphasis has 
not been placed on the usual components of cosmetics 
and the dermatoses that they may provoke. Many 
of the so-called eczemas in women, if carefully in- 
vestigated, will be found to be cases of dermatitis 
venenata due to cosmetics. The aniline dye used as 
colouring matter in the bizarre tints of face powder, 
rouge and lip stick may cause a definite dermatitis. 
Hair dyes containing the vegetable pigments are 
seldom harmful, while those containing the minerals or 
aniline products may_cause skin eruptions or general 
ill-health. The attempted removal of wrinkles by 
applying phenol to large areas of the skin surface may 
cause considerable facial deformity and even death. 
A dermatitis on the sides of the neck in women may 
be due to irritation from recently applied liquid nail 
polish that comes in contact with the neck when the 
patient sleeps with the hands under the face. Legisla- 
tion should be enacted prohibiting the use of the 
aniline dyes in the manufacture of cosmetics, and the 
application of phenol for the removal of wrinkles by 
unlicensed charlatans and beauty specialists. 





Mercurochrome - 220 Soluble in Genito - urinary 
Diseases (F. H. Redewill, M.D., and James E. Potter, 
M.D.), Journal of the American Medical Association, 
June 20, 1925).—Mercurochrome-220 soluble is con- 
sidered one of the most important new remedies for 
use in intravenous medication. This drug is excreted 
in large quantities by the kidneys and also secreted 
through the prostate, seminal vesicles and other 
glands of the genito-urinary tract. Thus this dye 
_ comes in direct contact with the inflamed areas of 
this tract, by way of the urine and blood-stream. To 
obtain the best results, this remedy should be given 
in small doses to avoid a too early saturation. Patients 
who respond best to intravenous mereurochrome 
injections have mild reactions. Acute rheumatism, 
synovitis, myalgia, neuritis, arthritis, and other mani- 
festations as a result of absorption from the prostate 
and seminal vesicles as sites of focal infection have 
cleared up on the intravenous administration of mer- 
curochrome. A large number of acute gonorrhceal 
urethritis, epididymitis, prostatitis and seminal vesi- 
culitis cases cleared up rapidly with this medication. 
The drug should be freshly prepared and given every 
forty-eight hours. Given judiciously, mercurochrome 
has proved to be one of the most efficient remedies 
used in ambulatory cases; patients can be treated in 
the dispensary and the clinic. 

Expressed prostatic fluid and seminal fluid has 
decided bacteriostatic action. Patients showing a 
hypersensitiveness for intravenous mercurochrome 
injections will secrete a proportionally greater amount 
in the saliva and gastro-intestinal tract than by way 
of the kidneys. By the use of diphenylearbazid test 
of mereury in the seminal fluid, and the mercuro- 
chrome kidney function test, it is possible with the 
first intravenous mercurochrome injection to detect 
patients that are not suitable for the continuous use 
of this drug. 


Shoe Dye Poisoning (C. W. Muehlberger, Ph.D. 
Journal of the American Medical Association, June 27, 
1925).—A survey of the medical literature indicates 
that nitrobenzene or aniline poisoning resulting from 
the use of shoe dyes is à common occurrence. Reports 
of forty-seven cases previously published from Europe 
and the United States during the last twenty years 
have been collected. Nine new cases of shoe-dye 
poisoning are reported. Six of these cases are known 
to have resulted from the use of shoe dye that con- 
tained aniline instead of nitrobenzene as the solvent. 
These are the first cases of aniline poisoning from shoe 
dye to be reported in the United States. The chemical 
analyses of four commercial preparations of black 
shoe-dye are given. All these were found to contain 
nitrobenzene or aniline. The most important symptom 
is cyanosis without apparent cause occurring in a 
previously normal person. Other less important sym- 
ptoms are vertigo, headache, weakness and nausea 
Shoes should be removed and the patient kept in bed 
until the cyanosis clears. Oxygen inhalation is with- 
out effect on the cyanosis. The only way that this 
type of poisoning can be adequately prevented is by 
State or National Health regulations prohibiting the 
manufacture and sale of toxic shoe dyes. It is recom- 
mended that nitrobenzene and aniline be replaced by 
non-toxic solvents in order to eliminate the danger of 
poisoning. 





Diphtheria of the Skin (Shields Warren, M.D., and 
Lee Sutton, Jun., M.D., Journal of the American 
Medical Association, June 27, 1925).—The skin lesions 
of varicella in a 5-year old boy took on an impetiginous 
character and became infected with Bacillus diph- 
theriz, probably tranferred from the nostrils by 
scratching. They gradually progressed to extensive 
hemorrhagic crusted lesions covering about 49 sq. cm. 
of body surface. Death apparently was due to tox- 
temia, and the necropsy findings were consistent with 
infection with B. diphtherim. Virulent -diphtheria 
bacilli were recovered from one of the skin lesions, 
and the histologic pieture of the lesion is that of 
diphtheric ulceration. Sections stained by the Gram- 
Weigert method showed bacilli morphologically 
resembling B. diphtheriz. 





Cephalandra indica (Telakucha) in Diabetes (R. N. 
Chopra and J. P. Bose, Indian Journal of Medical 
Research, July, 1995).—In Bengal this drug has the 
reputation of having a remarkable effect in reducing 
the amount of sugar in the urine of patients suffering 
from diabetes mellitus, and even among medical 
practitioners in Calcutta a strong belief exists as to 
its efficacy in glycosuria. "The results of the author's 
experiments with Cephalandra indica (Telakucha) are, 
that it contains an enzyme with amylolytie properties, 
& hormone, and traces of an alkaloid. None of these 
substances reduces sugar when administered sub- 
cutaneously to rabbits. Fresh juice extracted from 
the leaves, stem and root of the plant produces no 
reduction of sugar in the blood or urine of patients 
suffering from glycosuria, 
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The Ketogenic Diet in Epilepsy (M. G. Peterman, 
M.D., Journal of the American Medical Association, 
June 27, 1925).— Thirty-seven patients with essential 
epilepsy were treated for periods of from three to 
thirty months by means of a high fat diet sufficiently 
restricted in carbohydrate and protein to produce 
ketosis. In two patients no change was noted. 
One patient improved while under control, but was 
lost from observation. Three patients remained free 
from convulsions for from three.to eight months, 
and were then not heard of. Twelve improved and 
nineteen were free from attacks from the institution 
of this treatment. Thirty-two are still being kept 
under observation. The general physical development 
was also considered to have been normal and 
exceptionally good in certain cases. Resistance to 
infection seems in no way diminished by this form 
of treatment. 





The Epidemiological Importance of Diphtheria 
Carriers (James A. Doull and Hilario Lara, American 
Journal of Hygiene, July, 1925).—Summary and con- 
clusions of this article are as follows :— 

In a study of 758 clinical cases of diphtheria in 
Baltimore, it was found that of 2,799 family contacts 
not receiving prophylactic anti-toxin, 59 or 2'1 per 
cent. were attacked later than one and not later than 
thirty days following the onset of the primary cause. 
In contrast to this, investigation has shown that in 
the family contacts of 1,044 school carriers, estimated 
to number 4,665, only fourteen cases were reported 
within thirty days of the discovery of the carrier. 
After making necessary allowance for differences in 
age-distribution of the two groups of contacts, it is a 
conservative estimate to state that the risk of attack 
5 ten times as great for family contacts of cases 
as for those in similar association with known 
bacillus carriers. Comparison of the attack rates in 
families of carriers with the prevailing attack rates 
in the general public of the city indicates that during 
the first month following the discovery of the carrier 
theattack rate in the family contacts is considerably 
higher than would be expected in a random sample 
of the city's population of the same age-distribution, 
whereas in subsequent months no such excess is 
indicated. The interpretation of the excess attack rate 
m carriers’ families during the first month of observa- 
tion is complicated by a number of considerations 
Which are noted in the presentation of the data. 
Nevertheless, i& seems reasonable to conclude, since 
our statistical observations are in agreement with 
many other general facts known regarding the epi- 
demiology of diphtheria, that the families of known 
bacillus carriers do incur a risk of developing clinical 
diphtheria which, though small, is appreciably higher 
than that incurred by otherwise comparable families 
in which such carriers are not known to exist. 

It should be noted, however, that the evidence 
cited justifies this conclusion only as regards carriers 
discovered in schools where clinical diphtheria was 
prevalent at the time, for among the family contacts 
of chance carriers, found in a random sample of 
school population, there is no evidence of any greater 








incidence of diphtheria than that prevailing in the 
general population of the city. The number of 
carriers of this kind observed, namely 104 “ virulent ” 
and 261 "avirulent," is, however, too small to justify 
any sweeping conclusions regarding the risk of attack 
to which their family contacts are subject. 

This study fails to show any significant distinction 
between the risk of attack for those exposed respec- 
tively to carriers classified as “virulent,” “ avirulent” 
and “ not tested." The fact that such are not brought 
out by an analysis of the data which we have presented 
does not, however, justify the conclusion that dif- 
ferences do not exist, and it may be that the study of 
2 larger number of families would indicate that the 
risk of attack may vary according to the type of 
bacillus harboured by the carrier. 





The Severity of Hookworm Disease in a Chinese 
Group, tested by Hemoglobin Readings for the Anemia, 
and Egg Counts for the Degree of the Infestation 
(Norman R. Stoll, Sc.D., and Hsien- Wu Tseng, M.D., 
American Journal of Hygiene, July, 1995).— Egg 
counts and hæmoglobin readings were secured from 
337 Chinese, living in the mulberry growing region, 
near Soochow, Kiangsu Province, China. There were 
64 or 19 per cent. negatives to egg count, with an 
average hemoglobin of 667, 0'7 per cent.  Schis- 
tosomiasis was absent and dysentery was not an 
important complication, but malaria was present. 
The malaria is held to account for the low average 
hemoglobins of the hookworm negatives, and pro- 
bably also influenced the degree of anemia in the 
hookworm positives. By means of the co-efficient of 
correlation, there was shown to be a sound degree 
of direct, correspondence between the size of the egg 
counts and the degree of ansmia (or, the other way 
round, a valid, negative co-efficient of correlation 
between egg counts and hemoglobins). This corre- 
spondence is as significant as in Darlings worm 
count data. This, then, constitutes most important 
direct evidence on the validity of egg count data, 
"basis of formed fæces,” in analysing community 
infestation for hookworm disease. It constitutes 
indirect evidence also on the validity of the egg count 
technique, and a general correspondence between egg 
counts and worm infestations. 2 





The Effect of Storage on the Potency of Anti- 
venomous Serum (L. A. P. Anderson and Rev. J. F. 
Caius, Indian Journal of Medical Research, July, 
1925).—The authors conclude that as regards the 
neutralizing power of antivenomous serum against 
cobra venom, this serum, like all other sera, gradually 
loses potency on keeping during the first six to nine 
months. A sudden increase in potency, to a degree 
higher than that originally possessed by the serum, 
follows the preliminary deterioration. The enhance- 
ment of potency is marked after twelve to fourteen 
months’ storage. The enhanced potency of aged sera 
is not directly due to the particulate matter thrown 
down by ordinary centrifuging. 
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The Significance of the Splenic-Indexr in Kala-azar 
Endemic Areas (J. Dodds Price and C. Strickland, 
Indian Journal of Medical Research, July, 1995).— 
These observations were carried out on children from 
the Salana Tea Estate in Nowgong District, from 
which the following conclusions have been drawn. 
Rare pathological conditions are of no importance in 
using the spleen-index for malariometry. Kala-azar 
is of importanee, but when the clinical signs of the 
disease are not well marked the splenomegaly of a 
community living in a kala-azar infected area is due 
to malaria. When the clinical signs of kala-azar 
are well marked the cases must not be used in a 
malariometric spleen-index. For malariometry other 
cases only should be taken for a spleen count, and 
the index read in conjunction with a parasite-index 
of all members of the community. The malaria- 
parasite-index approximates to the spleen-index in 
large communities subject to a mild incidence of 
malaria manifesting itself in an acute or sub-acute 
form. Any discrepancy between the two indices is 
correlated with the size of the community, its degree 
of malariousness and the degree of the chronicity 
of the disease among the individuals of the com- 
munity. 





Factors which should Determine the Selection of an 
Anthelmintic in a Geographical Area (Fred L. Soper, 
M.D., C.P.H., American Journal of Hygiene, July, 
1925).—Four hundred and nineteen cases were treated 
with carbon tetrachloride, oil of chenopodium, or a 
combination of these two drugs. Efficiency rates for 
such treatments were calculated for species and sex on 
the basis of per cent. removed by first treatment, 
as tested by the administration of 3 c.c. of oil 
of chenopodium. Among Paraguayan soldiers and 
prisoners the average hookworm infestation is high ; 
among boys and girls of the asylum a much lower 
degree of infestation exists. Soven per cent. of 82,856 
hookworms classified were Ancylostoma duodenale. 
The present ratio between Ancylostoma and Necator 
is probably due to three factors: early introduction 
of Ancylostoma by Spanish colonists; the absence of 
negro slaves; and the occupation of Paraguay by 
the Brazilian Army with its known heavy Necator 
infestation, following the Paraguayan war. In 
Paraguay, Ascaris infestation is relatively low (11°7 
per cent.), being but one-fourth that of Trichuris 
(48'4 per cent). No judgment of the relative value of 
the anthelminties used as ascaricides can be made 
from the present study. The efficiency of all 
combinations used is low for T'richuris. Correction 
of total efficiency rates for distribution of worm 
population by species and sex of each group failed 
to cause over 2'5 per cent. difference in such rate of 
any group. Correction of species efficiency rates for 
equal sex distribution caused no appreciable difference 
in Necator rates, where the number of worms was 
relatively large; a maximum change of 3 per cent. 
occurred in certain groups in Ancylostoma rates where 
the number of worms was small. Oil of chenopodium 
and carbon tetrachloride both possess a species and 
sex selective action on Necator and Ancylostoma. 


Both are more active against Necator than against 
Ancylostoma. Oil of chenopodium is more efficient 
for males than for females; carbon tetrachloride is 
more efficient for females than for males. The best 
results were obtained for Ancylostoma with 2'8 c.c. 
of a9 X 5 mixture of carbon tetrachloride and oil of 
chenopodium (1'8 c.c carbon tetrachloride and 1°0 c.c. 
oil of chenopodium). The Stoll egg-count method 
gave the same per cent. total reduction in hookworm 
infestation in 150 cases following trial treatment, as 
did the more laborious worm-count method. This 
last method was shown to be superior to the Willis 
and Stoll methods as a means of diagnosis of the 
presence of the hookworm. The method is indis- 
pensable for the determination of the degree and 
character of infestation and the study of sex and 
species selectivity of anthelmintics. No serious toxic 
symptoms were noted in 419 cases of this series. 
The maximum doses administered were: 3 c.c. oil 
of chenopodium ; 2'4 c.c. carbon tetrachloride; and 
28 c.c. of a 9 x 5 mixture of carbon tetrachloride 
and oil of chenopodium. Five serious (two fatal) 
cases (four alcoholics and one child with heavy 
Askaris infestation) have been encountered in 36,000 
treatments with an adult dose of 2'4 c.c. of 3 X land 
2 X 1 combinations of carbon tetrachloride and oil 
of chenopodium. Pregnant women may be treated 
with moderate doses of carbon tetrachloride without 
danger. 





The Association of Bacillus Bronchisepticus and 
Bacterium lepisepticum with Rabbit Snuffles (Carroll 
G. Bull and Clara M. McKee, American Journal of 
Hygiene, July, 1925).—It was found that Bacillus 
bronchisepticus is by far the predominating organism 
in the bacterial flora of the nares and trachea of 
rabbits developing snuffles in our stock animal room, 
pure cultures of this organism often being obtained. 
Bacteria lepisepticum appeared in small numbers in 
the cultures from five of these rabbits. An acute and 


* fatal form of snuffles attacked an entire litter of baby 


rabbits. B. bronchisepticus was abundant in the 
cultures from all these rabbits, but B. lepisepticum 
did not appear at all. Cultures made from the 
nostrils of eighteen rabbits in an isolated colony 
passing through an epidemic of snufles gave an 
abundant growth of B. bronchisepticus. B. lepi- 
septicum could not be isolated from any of the 
cultures. Cultures from one rabbit gave neither 
B. lepisepticum nor B. bronchisepticus. 





Note on the Anesthesia produced by Intra-Arterial 
Infection of Apothesine (L. P. Arland, Indian Journal 
of Medical Research, July, 1925).—The chief points 
noted in this paper are, that the anesthesia was 
perfect and profound. There was present both motor 
and sensory paralysis. There was no sign of shock. 
Duration of anesthesia was not sufficiently long to 
permit of any operation on the limb being performed. 
No bad effect was noticed during or after the injection. 
The anesthesia was either due to (a) paralysis of the 
nerve-endings, or (b) to the paralysis of the nerve- 
trunks in continuity. 
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A Study of Trichomonas from the Guinea-pig 
(Misao Tanabe, Journal of Parasitology, March, 
1925).—The trichomonas from the guinea-pig in 
Baltimore agrees with that described by Kuczynski, 
except that from the standpoint of size; one large 
and another smaller species seem to exist. An 
inner row of chromatic granules is present, although 
not so distinct as in Trichomonas from the mouse 
Anterior to the nucleus, there is a small number of 
chromatic granules. Posterior to the nucleus, thcre 
is usually a group of chromatin granules which often 
seems as if arranged in four or five rows. 





The Fungicidal Activity of Certain Volatile Oils 
and Stearoptens (Harold B. Myers, M.D., and Clinton 
H. Thienes, M.D., Journal of the American Medical 
Association, June 27, 1925).—Thymol oil of cinnamon 
and oil of clove have been found particularly effica- 
cious in destroying a pathogenic yeast-like organism 
responsible for an occupational derraatitis. The drugs 
mentioned have been found equally valuable in 
causing an immediate improvement, progressing to 
healing of infections apparently due to fungoid 
organisms of several types. The results reported 
warrant further trial of the volatile oils and stearoptens 
in infections due to fungoid organisms. 





Ivy Poisoning. Preventive Treatment, with Special 
Reference to the Element of Individual Suscepti- 
bility (G. L. Krause, M.D., and F. D. Weidman, M.D., 
Journal of the American Medical Association, June 27, 
1925).—Tt. is confirmed that the discharge from the 
lesion does not disseminate the disease. The virus 
itself must come in contact with the part. Susceptible 
individuals may contract ivy poisoning at any time of 
the year, provided the juice of the plant comes in 
contact with the skin. As new findings it is reported 
that repeated attacks tend to shorten all the stages of 
subsequent attacks. Local immunity is not developed 
by repeated attacks of ivy poisoning. There is 
such a thing as absolute (and probably permanent) 
Immunity against ivy poisoning. In series taken, 
two-thirds of the men who believed themselves 
mune were not immune. In 45 per cent. of the 
susceptibles it was necessary that some such defect 
in the epidermis, as scratches, should be present 
before a dermatitis would develop. It appears that 
all of the commoner laboratory animals are immune 
to this virus.  Pruritus ani, transient, appeared in 
the majority of those receiving preventive treatment. 
In two subjects, hemorrhoids were aggravated. The 
pain atthe sites of intramuscular injections outweighs 
the danger of future attacks of ivy poisoning such as 
are only suppositions in the commoner walks of life. 

a series of controlled subjects the preventive 
system of treatment of Strickler did not prevent. 
It is possible that the curative value of this system is 
likewise scant or nil, and that the beneficial results 
whieh have been reported are dependent on and 
ascribable to the variable susceptibility of different 
individuals and the varying intensity of the irritant 
as applied at different times. 





Treatment of Gastric Ulcer by the Method of Duo- 
denal Alimentation (A. L. Garbat, M.D., Journal of the 
American Medical Association, June 27, 1925).—In 
the treatment of gastric or duodenal ulcer by means 
of prolonged duodenal alimentation, stress should not 
be laid entirely on the exclusion of food from the 
stomach. Great importance is attributed to the 
frequent concomitant administrations of antacids 
or alkalis by mouth before each duodenal feeding, in 
order to neutralize or prevent the gastric secretion 
which is almost regularly associated with the duot 
denal alimentation. The two-tube method has shown 
that a reflow of duodenal feeding into the stomach 
occurs more frequently than is usually believed ; this 
occurs with improper position of the tube, which 
cannot always be recognized, or with a patent pylorus 
of the stomach. Antacid therapy will help to 
minimize the disadvantages resulting from such 
regurgitation. 





The Treatment of Amebiasis by Oral Adminis- 
tration of Stovarsol (Foster M. Johns, M.D., and 
S. Chaille Jamison, M.D., Journal of the American 
Medical Association, June 20, 1925). — Forty-six 
patients with amcebiasis were treated with stovarsol 
with very favourable results. A series of twenty-seven 
patients was kept under observation for some time to 
determine the permanence of the “ cure.” Twenty-one 
patients have remained well and free from parasites 
for an average of 3'9 months. One patient rapidly 
relapsed within periods of from three to seven days.. 
The results of treatment of amcebiasis with stovarsol 
are equal to any other drug or method of treatment 
ordinarily employed. It is reasonable to expect that 
better results will be obtained whenever the most 
effective method, with reference to dosage and 
duration of treatment, will have been determined. 


Chronic Hereditary and Familial Hemolytic 
Jaundice (Walton Forest Dutton, M.D., Journal of 
the American Medical Association, June 20, 1925). 
—The cases of chronic hereditary and familial 
hemolytic jaundice with splenomegaly and hepato- 
megaly under study differ from the usual forms of 
hemolytic jaundice. They differ in the very decided 
functional activity of the liver and its relation to the 
reticulo-endothelial system. During the periods of 
crises, the concomitants of ordinary obstructive 
jaundice, such as clay-coloured stools, choluria, mild 
pruritis and slight icterus are present. The blood 
picture is markedly characteristic, but at times 
exaggerated. This makes the diagnosis comparatively 
easy. An intimate study of these cases appears to 
implieate the extrahepatic bile passages and the 
reticulo-endothelial system. In the production of 
crises, the neuromuscular reflex apparatus of the bile 
passages plays an important rôle. A total spasm of 
the region of the sphincter of Oddi with contractions 
of the gall-bladder, which forces bladder-bile back to 
the columns of the liver cells, produces a toxic 
irritative process or defence reaction. 


326 








THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE.  [Sept. 1, 1925 





Effect of Various Agents — Ultra-violet Light, 
Vaccines, Turpentine, Neoarsphenamin and Autoblood 
Injections—on the Enzymes of Blood and Skin (Jay 
Frank Schamberg, M.D., and Herman Brown, B.S., 
Archives of Internal Medicine, May 15, 1925).—Ultra- 
violet light, in the strengths used by the authors from 
an Alpine lamp, appears to decrease the lipolytic 
activity of the blood-serum both in rabbits and in 
human beings. On the other hand, the proteolytic 
activity of the blood-serum appears to be increased. 
The intramuscular injection of therapeutic doses of 
turpentine in olive oil tends to increase the lipolytic 
and proteolytic power of the blood-serum both in 
rabbits and in human beings. Limited observations 
on the effect of subcutaneous injections of staphylo- 
coccic vaccines suggest that they tend to increase 


both the lipolytic and proteolytic activity of the . 


blood-serum. The intramuscular injection of freshly 
drawn autoblood appears to stimulate an increase in 
the lipolytic and proteolytic activity of the blood- 
serum. Observations on two cases suggest that the 
intravenous injection of small quantities (1'5 c.c.) of 
distilled water tends to decrease the lipolytic activity 
of the blood and perhaps the preteolytic power. The 
exposure of rabbits to ultra-violet light from an Alpine 
lamp decreases the lipase and the protease in the skin 
of an animal. In summarizing, it may be said that 
injections of vaccines, turpentine and autoblood appear 
to increase the lipase and protease in the blood, while 
huge doses of neoarsphenamin and small doses of 
distilled water tend to decrease them. Ultra-violet 
light depresses the lipase and stimulates the protease. 





Monilia as a Possible Etiologic Factor in Psoriasis 
(Moyer S. Fleisher, M.D., and M. Wachowiak, 
M.D., Archives of Dermatology and Syphilotogy, 
June, 1925).—In a series of thirty cases of psoriasis, 
the authors have found Monilia or monilia-like organ- 
isms in the freces in 82 per cent., in the blood in 21 
per cent., in the skin scrapings in 46 per cent. In 
normal subjects, Monilia was found in only 6 per 
cent. of 100 stools; on the skin of unexposed 
portions of the body (27 cases), and in blood cul- 
tures in no cases. It appears that the use of a 
vaccine prepared with these organisms is of some 
value in the treatment of psoriasis. 





Value of Chlorin in the Treatment of Colds 
(Harold S. Diehl, M.D., Journal of the American 
Medical Association, May 80, 1925).—Most opinions 
as to the vaiue of the various forms of treatment 
for colds have been made without careful analyses 
of results and comparisons with control series. In 
this study the results of the chlorin treatme::t of 
425 students with colds are compared to the results 
of the medical treatment of 392 students. It seems 
that the beneficial effects from the chlorin treatment 
are all experienced within the first day after the 
treatment. The percentage of patients who recover 
within one day with the chlorin treatment is de- 


finitely higher than with the medical treatment; 
19:5 per cent. of those having chlorin and 12:5 per 
cent, of those having medical treatment recover- 
ing in one day. Of the group with acute rhinitis 
29:6 per cent. of the ones treated with chlorin and 
67 per cent. of those with medical treatment re- 
covered within one day. Of the entire series, 51:4 
per cent. of those treated with chlorin and 47:9 
per cent. of those given medical treatment recovered 
in three days; while 73:3 per cent. of those treated 
with chlorin and 72:60 per cent. of those with medica! 
treatment recovered within a week. The large per 
centage of recoveries within three days and seven 
days under such a variety of medical treatments 
is evidence only of the self-limited character and 
short duration of most colds. The chlorin treat- 
ment apparently was more beneficial in acute 
rhinitis than in any other type of acute cold. The 
largest percentage of good results with the chlorin 
treatment was obtained when the patients were 
treated on the second or third day of the disease. 
Ill-effects that could be definitely ascribed to the 
chlorin treatment occurred only in persons subject 
to asthma. The results of the treatment of whoop- 
ing-cough were somewhat encouraging, but not 
conclusive. 





Results with the Skin Test for Susceptibility to 
Scarlet Fever. Preventive Immunization. with 
Scarlet Fever Toxin (George F. Dick, M.D., and 
Gladys Henry Dick, M.D., Journal of the American 
Medical Association, May, 16, 1925).—The results 
reported show the practical value of scarlet fever 
toxin used in skin tests for susceptibility and active 
immunization for the prevention of scarlet fever. 
It has been demonstrated that the toxin may be 
administered with safety in doses large enough to 
confer complete immunity. Active immunity is 
developed within two weeks, and it lasts at least a 
year and a half, 


The Value of Flumerin in the Treatment of 
Syphilis (James C. Fox, Junr., M.D., Georges H. 
Gildersleeve, M.D., and John F. Preston, M.D., 
Archives of Dermatology and Syphilology, June, 
1925).—The requirements for the final acceptance 
of a new anti-syphilitic drug, as suggested by Stokes, 
seem to have been fairly well fulfilled in the case 
of flumerin, The points in connection with its chem- 
istry and toxicity have been carefully studied. Its 
value in the treatment of rabbit syphilis, carefully 
controlled by the method of nodal transfer as a 
criterion of cure, has been thoroughly established. 
Also, its superior curative power, as compared with 
other mercurials, has been shown for experimental 
syphilis. So far as its clinical value in the treat- 
ment of human syphilis is concerned, there is sub- 
stantial agreement between the opinions of the three 
groups of workers who have studied the drug; that 
is, flumerin is inferior to the arsphenamin group in 
therapeutic value, but superior to other mercurials 
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in common use. It should be used only in con- 
junction with the arsenicals or in patients shown to 
be intolerant or resistant iio them. (While the 
toxicity factor is not a grave menace, it must be care- 
fully guarded against in using this drug. The chief 
disadvantage of flumerin seems to be that it compli- 
estes rather than simplifies a programme of anti- 
syphilitic treatment. The great problem to-day in the 
cure of syphilis on a large scale is how to keep the 
syphilitic patient under a prolonged sustained 
treatment. Incorporation of injections of flumerin 
twice a week in the interim between arsenical 
ecurses calls for such an expenditure of time, 
energy and money (on the patient's part) that the 
therapeutic gain must be definitely provel to be 
commensurate. In early syphilis, in which the 
importance of an intensive, sustained, combined 
arsenic and mercurial treatment is so vital to the 
future welfare of the patient-—boih for the produc- 
tion of a permanent clinical anl serological cure 
as well as for the prevention of the tragic neuro- 
receurrenee—the superior value of flumerin secms to 
outweigh the economie consideration. 





Hemophilia. Study of the Blood, the Clinical 
Course and the Heredity in Three Cases (Ed. C. 
Davidson and Irvine McQuarrie, Bulletin of the 
Johns Hopkins Hospital, May, 1925).—A typical. 
large heemophiliac family is described in which four- 
teen proven cases of hemophilia have occurred in 
eight generations. Detailed reports of two of the 
cases representing the sixth and seventh generations 
are presented. Two normal female members of 
the same family presented no evidence of the dis- 
ease, either clinically or from blood examination. 
The hereditary transmission occurred in the family 
according to the law of Nasse. No occurrence of 
the disease in females and no transmission through 
the males of the family has been observed. Of 
the females capable of transmitting the disease, 
83:3 per cent. are known to have done so. Among 
the potential hemophiliacs 51:8 per cent. have 
proved to be bleeders. One typical case of sporadic 
hemophilia is described. The clinical picture and 
the blood abnormalities are identical in the sporadic 
type and in the hereditary type of the disease, The 
blood-coagulation time and the prothrombin time in 
the cases of hemophilia were from twice to twenty- 
five times as great as the normal. They both 
varied from time to time to a considerable degree 
in the case of each individual with hemophilia. 
The finding by Minot and Lee of a qualitative plate- 
let deficiency without a diminution in the number 
of platelets has been confirmed. The bleeding time, 
the capillary resistance, the nature of the blood- 
clot when finally formed, the amount of blood- 
calcium and the number of platelets were at all 
times found to be normal in the cases of hænio- 
philia studied. Blood transfusion is the most effec- 
tive form of treatment for the hemorrhage in hemo- 
philia and should be employed as a prophylactic 
measure preceding surgical operations, 


Current iterature. 





INDIAN MEDICAL GAZETTE, 
July, 1925. 

Cholera in Bengal: Past and Present (A. B. Fry). 
—This paper is written in answer to two questions 
put forward at a meeting of the Committee of the 
Office Internationale d’Hygiéne Publique, i.e.: (1) 
Is Bengal nowadays the endemie home of cholera, 
as it used to be in the past? (2) Does Bengal still 
spread endemic cholera throughout India and thence 
to the rest of the globe? The author has reviewed 
the literature on the subject, and gives his own 
studies on the disease, the conclusions of which are 
as follows: India may still be regarded as the home 
of cholera and deltaie Bengal may still be considered 
the endemic home where endemic cholera is just as 
regular and severe as ever. That there is a fair body 
of evidence to show that cholera in the rest of India 
is dependent on cholera in Bengal, but owing to 
increased facilities for and rapidity of travel, it is 
not so easy to trace the spread. Why deltaic Bengal 
is the endemic home of cholera is not proved. It is 
obvious that density of population, conditions of 
humidity of air and soil, and of winter and summer 
temperature, are suited to the requirements of the 
infecting agent, and that the notorious carelessness 
of the people regarding their drinking water favour 
its spread ; but we want to know to what extent the 
'' chronic carrier ” exists. That the deltaic region 
of Bengal is the place where cholera should be 
attacked. Of all preventable diseases cholera is the 
easiest to tackle, and could we get to grips with it 
in this region, we might ultimately wipe it off the 
earth. The author suggests intensive vaccination in 
a sclected district and a very rigorous propaganda 
campaign. If this is successful, to extend it through- 
out the province. It is our very obvious duty to 
take the most stringent measures at the ports and 
frontiers to prevent the spread of the disease. 


Canine Leishmaniasis in Bombay (R. Row).—This 
disease is rare in Bombay, and communications on 
the subject lead one to believe that resistance to 
leishmaniasis in the pariah dog is strong. The case 
here reported was a quasi-bulldog; it was found to 
have extensive uleers on the lips, ears, nose and 
inner canthus of the left eye. There were also a 
number of non-ulcerated lesions on the inner side 
of the ears looking like shining buttons of the size 
of large peas. The character of the ulcers and the 
nodules suggested cutaneous leishmaniasis at a 
glance, although the ulcers had greatly altered in 
appearance by septic infection set up by constant 
scratching by the animal. The ulcers healed up in 
about six months under treatment at the Veterinary 
Hospital, Bombay, leaving not a single scar. The 
morphological, eultural and infective characters of 
the parasite seem to make it a distinet species from 
Leishmania tropica found in man. 

Preliminary Observations on Acquired Diseases of 
the Heart and Aorta as met with in Bengal (Uma 
Prasanna Basu).—These observations are based on 
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440 cases examined by the author during the course 
of hospital and private practice in Bengal. From 
the statistics of the different varieties of cases it is 
evident that structural lesions of the heart and aorta 
due to acquired diseases differ widely from those 
seen in the clinics of Europe. . The chief reason for 
this difference is the climate. The factor next of 
importance in the production of a degenerated myo- 
cardium is the poverty of the masses from dearth of 
industrial developments in Bengal. 


A Note on the Efficacy of Neem-Battis in the 
Destruction of Rats and Rat-Fleas in Rat Burrows 
(C. D. Tiwari and R. B. Lal).—During experiments 
on disinfestation of houses by fumigation with cresol, 
&ce., it was found that the fleas in the rat-holes were 
not killed and the rats were not at all affected. 
Experiments were therefore carried out by fumiga- 
tion with neem-battis, as issued from the Punjab 
Plague Equipment Depót, Jullunder. With this 
method the rats and the fleas on the rats in the 
burrows in the fields are killed in five minutes. 


Cellular Elements in Cholera Stools and their 
Relative Importance in Diagnosis of the Disease 
(G. C. Maitra and R. L. Behari Ganguli).—In a total 
of 495 cholera cases, diagnosed bacteriologically, 
comma-vibrios were found microscopically in 84 per 
cent. of the stool films. In a total of 496 cholera 
cases 92 per cent. showed definite concentration of 
blood. In 6 per cent. of them the concentration was 
indefinite, and in 2 per cent. there was no concen- 
tration at all. Cytological elements in the cholera 
stool are constant and characteristic, and can be uti- 
lized as a reliable index in 98 per cent. of cases. 


A Note on the Cultivation of an Entamaba from 
a Monkey (Macacus rhesus) (B. M. Das Gupta).— 
A monkey experimentally infected with Trypano- 
soma evansi died, and the post-mortem was carried 
out within four hours of death. Very scanty, slug- 
gishly motile entamcba were found in the contents 
of the cecum. No evidence of ulceration in the 
cecum or in any other part of the large gut. Posi- 
tive cultures of E. nutalli Castellani were obtained. 
The author has also cultivated Entame@ba histolytica 
both from kittens experimentally infected and from 
the stool of a human case of amebic dysentery. 





Medial Mews. 


CHINESE GRADUATES IN PRACTICE. 


A recent census of the graduates of the former 
Union Medical College, Peking, China, shows that 
27 per cent. of the graduates are in private practice, 
23 per cent. in Government posts, and 39 per cent. in 
missionary work. 





CERTIFICATION OF CURE OF LEPROSY. 


The conditions under which lepers are released 
from the leprosarium at Carville, Louisiania, include 
special observation for one year, monthly bacterio- 
logic examinations to show that the lepra bacillus is 


absent from the tissues and the certification of cure. 
by a board of three medical officers stationed at the 

hospital. Four lepers who went to the Carville 

home a few years ago have recently been discharged. 

There are at present 236 leper patients at Carville. 


THE CULION LEPER COLONY (PHILIPPINE 
ISLANDS). 


At the present time there are 5,103 lepers in the 
colony ; four of them are Americans, one is a European, 
one a Japanese, and seventeen Chinese. The total 
number comprises 2,487 men and 1,318 women. 


———9———— 


Rew Preparations, dubentions, Ke. 


DIBROMIN (PARKE, DAVIS & Co.). 


A crystalline synthetic compound containing approximately 
56 per cent. of bromine in loose combination. When its 
solutions are brought into contact with infected tissues the 
bromine is slowly liberated and exerts a powerful germicidal 
action. 

Dibromin is stable in the dry state; its solutions are easily 
made, are definite in strength, do not stain, do not irritate, 
and are practically non-toxic. 

Dibromin is employed in dilute aqueous solutions, ranging in 
strength from 1 in 10,000 to 1 in 2,500. Such solutions may 
be applied by cont'nuous irrigation, as in the treatment of 
extensive wounds, ulcerations, &c., and for infections of the 
urethra, bladder, or uterus. Weak solutions are suitable for 
use as mouth washes and as collyria in eye infections. 

Dibromin is supplied in 6-grain capsules (in bottles of 10 or 
50 capsules) for convenience in making solutions without 
weighing—the contents of 1 capsule added to 7 pints of water 
forms a 1 in 10,000 solution. 


OLGAR (P. D. & Co.). 


This preparation consists of highly purified is es paraffin 
emulsified with agar. It has the appearance and consistence 
of thick cream and is agreeably flavoured. The paraffin is 
rigorously tested to ensure freedom from injurious by-products. 

The administration of olgar is indicated in cases of chronic 
focal stasis and the various forms of auto-toxemia resulting 
therefrom; in catarrhal conditions of the intestine, hamor- 
rhoids, &c. Its action, of course, is purely mechanical, it 
lubricates and soothes the intestinal mucosa, softens the 
intestinal contents, and facilitates peristalsis. The dose for 
an adult is one tablespoonful night and morning. It is 
supplied in 16-ounce bottles. 


SILVER NITRATE SOLUTION CAPSULES (P. D. & Co.). 


These capsules provide an exceptionally convenient means of 
always having at hand in aseptic condition the 1 per cent. 
solution of nitrate of silver for application to the eyes of infants 
at birth. 

The capsules are formed of a special wax, and each contains 
about 5 minims of the solution, which is easily expelled by 
pressing the capsule between thumb and finger after an 
aperture has been made with a sterile needle. Two of these 
capsules are supplied in a tin together with a puncturing 
needle aud directions for use. 


STORAXOL (P. D. & Co.). 


This ointment is a combination of storax, resorcin, menthol, 
camphor, carbolic acid (5 per eent.) and precipitated sulphur 
in an emollient base of penetrative character. The para. 
siticide, antipruritic, antiseptic and analgesic properties of its 
constituents render storaxol of value in various skin disorders, 
e.g., chronic eczema, ringworm, pruritus, urticaria, impetigo, 
psoriasis. It affords one of the best means of treating scabies 
and parasitic affections of the scalp. It forms an excellent 
dressing for foul ulcers, and is reported to be very effectual in 
allaying the itching of piles. It is supplied in convenient 
collapsible tubes, also in jars containing 1, 5, or 10 pounds. 
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FURTHER OBSERVATIONS ON PRURITUS 
ANI AND PRURITUS VULVÆ OF 
MYCOTIC ORIGIN. 


By ALpo CasTELLANI, C.M.G., M.D., F.R.C.P., 


Director of Tropical Medicine and Dermatology, Ross Institute, 
London. 


SINCE 1912 1 have carried out a mycological and 
bacteriological investigation in practically every case 
of pruritus ani I have observed, and in a compara- 
üvely large proportion of cases, more than 20 per 
vent, fungi, usually of the genus FE pidermophyton 
were found. 

In 1923, in my paper on '' Medical Mycology,” 
published in The British Medical Journal, Decem- 
ber 1, page 1037, I described as a separate entity 
"Pruritus Ani of Myoeotie Origin.” This publica- 
uon attracted little attention and even in very re- 
cent articles on pruritus ani by various authorities 
the mycotic or fungal variety is not mentioned, 
although the so-called bacterial type (streptococcus 
pruritus ani) is often discussed, 

It may perhaps be of advantage to give a brief 
general account of the condition, incorporating into 
it the result of my further researches on the subject. 

Definition —Mycotie (Phycotic) Pruritus Ani is 
« form of pruritus ani caused by fungi higher than 
\acteria (mycetes, higher fungi), generally fungi of 
the genus Epidermophyton, the same fungi which 
cause pruritus interdigitalis pedum (toe phytosis, 
dermatitis interdigitalis mycotica, mango toe) 
and also ordinary dhobie itch or tinea cruris. 
The condition is, in fact, as a rule a latent epidermo- 
phytosis of the perianal region without the usual 
bjeetive symptoms of an ordinary active epidermo- 
phytosis being present. 

Synonyms.—Phycotic pruritus ani,  mycetic 
pruritus ani, mycotic pruritus ani, fungal pruritus 
‘ni; pruritus ani due to the higher fungi; epidermo- 
phytie pruritus ani. 

Clinical Symptoms.—The patient complains of 
very severe pruritus, not, as a rule, continuously 
hut at intervals. The pruritus is often worse at 
night, but the attacks of unbearable itching may 
cume at any time. The inspection of the ano- 
perianal region in recent cases may reveal nothing 
st all except perhaps signs of scratching, but in 
most cases on  eareful examination minute, red, 
slightly raised, infiltrated patches muy be scen in 
the perianal region, occasionally arranged into two 
carved lines, In a number of old cases signs of 
an eezematous dermatitis, due to seratching, are 
present, and streptococcus and other secondary 
bacterial infections may become engrafted on the 
mycotic condition. 

When the secondary bacterial infection becomes 
very abundant, especially if many coli and proteus 


‘ 


germs are present, the fungus may disappear com- 
pletely or become extremely seurce. In some old- 
standing cases the skin is thickened and lichenified. 

Illustrative Cases: Case I (Uncomplicated 
type).—This case has already been published by 
me in the JouRNAL or TropicaL Mepicins. The 
patient, a Ceylon planter, came to consult me in 
October, 1924, he had been suffering from anal 
pruritus for six veurs and had tried numerous oint- 
ments and lotions without any permanent benefit. 
Denied ever having had dhobie itch or mango toe 
(dermatitis interdigitalis pedum), The examination 
of the ano-perianal region did not show anything 
abnormal, except on close examination a very few 
minute red patches which did not give the im- 
pression of an epidermophytic infection. Scrapings 
were made every other day for two weeks, and 
were examined microscopically in liquor potasse ; 
they were always negative except on one occasion, 
when a few spores and portions of mycelial threads 
were seen. After many failures a fungus was 
grown with all the characteristics of Epidermophyton 
cruris. An ointment containing salicylic acid, euca- 
lyptus oil, mercury salicylate, bismuth subnitrate 
(Deek’s ointment), cured the condition. 

Case II.—Mr. A. G., aged 40, has never been 
out of Europe. Six years ago began complaining 
of pruritus ani after a sojourn of several months 
in the South of France. Was treated with various 
ointments without any distinct benefit. Came to 
consult me in February this year. The skin about 
the anus was red and somewhat thickened. The 
inspection of the inguino-crural region showed ab- 
sence of dhobie itch and the patient denied ever 
having had it. On questioning him I elicited the fact 
that he had been suffering from pruritus interdigitalia 
pedum for several years; inspection of the toes 
showed a few cracks and slight peeling. From serap- 
ings of the toes I obtained Epidermophyton cruris 
fairly easily, but serapings from the ano-perianal 
region, made and examined daily, remained negative 
for nineteen days, when a few mycelial segments of 
a fungus were found. The fungus was grown with 
very great diffieulty owing to the presence of 
numerous cocci and bacilli; it was E. cruris. In 
this case a sulphur salicylic ointment and a tar 
ointment answered well. 

Case III.—Mr, N. B., aged 25, has been in the 
Far East for three years. He had dhobie itch two 
years ago, which he says was cured by using a Goa 
powder ointment. For the last six months he had 
severe pruritus ani. Consulted me two months ago. 
The examination of the ano-perianal region showed 
nothing except signs of scratching. After many 
attempts, E. cruris was grown, 

ZEtiology.—The cause of the condition js generally 
to be found in the presence of fungi of the genus 
Epidermophyton, the same fungi which produce 
ordinary tinea eruris (dhobie iteh) and pruritus inter- 
digitalis pedum; occasionally fungi of the genus 
Trichophyton may be present. The species of 
Epidermophyton found have been E. cruris and E. 
rubrum. It may perhaps be useful to touch briefly 
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upon the botanical characters of epidermophyton 
fungi: 

Genus Epidermophyton Lang, 1879, emendavit Sabouraud, 
1907 


Definition, —Trichophytine with mycelial filaments and 
Spores present in the lesions, and with pluriseptate spindles 
present in the cultures. Do not attack the hair or hair follicles, 
but grow in the superficial layers of the epidermis. 

Type Species.— Epidermophyton cruris Castellani, 1905 
(synonyms E. inguinalis, Sabouraud, 1907; E. castellanii, 
Brooke, 1908). 

Remarks.—The fungi belonging to this genus grow superficially 
on the skin without invading the hairs and hair follicles ; certain 
authorities however state that they may infect lanugo hair; 
do not produce suppuration. Reproduction takes place princi- 
pally by pluriseptate spindles, with, on the average, four to six 
cells. The septa, as noted by Pinoy, may not be complete, and 
the cavities may communicate. Spiral hyphs, as found in 
most species of trichophyton, are absent; pectinate structures, 
as found in the microsporons, are absent; no spore-bearing 
hyphe, with lateral conidia of type Acladium, as noted both in 
the trichophytons and in the microsporons. The cultures 
undergo rapid degenerative changes, losing their characteristics, 
and becoming covered with abundant uniform, long whitish 
duvet (pleomorphism). They are not inoculable into guinea- 

igs, except Pinoy's Epidermophyton simii. The species so far 
nown have been isolated from human lesions, except the 
epidermophyton discovered by Pinoy in monkeys. 


TABLE OF EPIDERMOPHYTONS. 


Genus. Species. 


E. cruris Castellani, 1905. 
E. perneti Castellani, 1907. 
E. rubrum Castellani, 1907. 


These species may be recognized by their growth on 
Sabouraud's agar:— 


Epidermophyton Lang, 1879, ) 
emendavit Sabouraud, 1907 j 


(a) Colour: peculiar yellow .., cruris 
(b) Colour: pinkish ... perneti 
(c) Colour: deep red... rubrum 


For E. simi Pinoy, 1911, Chalmers and I created the genus 
Pinoyella. 
Epidermophyton Cruris CasTELLANI, 1905. 

Synonyms.—Trichophyton cruris Castellani, 1905; Epidermo- 
phyton inguinalis Sabouraud, 1907 ; T. castellanii Brooke, 1908. 

Found first in cases of dhobie itch (tinea cruris) in Ceylon by 
Castellani, and later in France by Sabouraud. The fungus is 
very abundant in recent cases, extremely scarce in old ones. 
The mycelial tubes in recent cases are generally straight, have 
often a double contour, and the segments are somewhat rectang- 
ular, their breadth being 34 to 44 microns. Branching is not 
rare. The spores are rather large (4 to 7), roundish and have 
generally a double contour; they do not collect in clusters. In 
chronic cases degeneration forms of the fungus are met with ; 
the mycelium may be banana-shaped, may show several con- 
strictions, or long strings of ovoid elements may be seen. 

This Epidermophyton grows well, but rather slowly, on 
glucose and maltose agars. The growth begins to be visible 
after four to eight days, the colonies being at first of a peculiar 
yellow colour, lemon-yellowish or orange-yellowish, occasionally 
with a greenish tinge. Later they become white, with 
pulverulent surface, and may be acuminate or crateriform. 
Pleomorphism, with abundant white duvet, develops quickly. 

This fungus is the commonest species found in cases of tinea 
cruris in Europe, India and Ceylon. It is not inoculable into 
guinea-pigs. Attempts at reproducing the eruption in man by 
inoculating pure cultures have generally failed, but De Silva 
and others have recently succeeded in reproducing the disease. 

Epidermophyton perneti Castellani, 1907.— This fungus has 
been described by Pernet. It differs from E. cruris by growing 
much more rapidly on Sabouraud's agar and by the cultures 
having a delicate pinkish colour, which is generally lost in 
subcultures, It is a rare fungus. 

Epidermophyton rubrum Castellani, 1909. Synonym — 
Trichophyton purpureum Bang, 1910. — This fungus was 
described by me in Ceylon, in 1909, and by Bang in France, in 
1910, On maltose agar the growth begins to appear four to six 
days after inoculation as a raised red spot, which gradually 
enlarges. At complete development the growth is of a deep red 
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colour, either with a central knob or crateriform, and is partly 
covered with a white delicate duvet. In old cultures the white 
duvet is much more abundant and thicker, and may hide 
the red pigmentation almost completely. ) 

On glucose agar (4 per cent.), which is the best medium for 
this fungus, the growth is of a very deep blood-red colour, and 
the red pigmentation may spread to portions of the medium 
itself. In old cultures abundant white, occasionally white- 
greenish duvet, is present. This may hide the pigmentation, 
but, scraping out the duvet, the red pigmentation will be found 
to be still well marked. On ordinary agar and glycerine agar 
the fungus grows fairly well, but there is no red pigmentation. 

Trichophyton. — Very occasionally fungi of the genus 
Trichophyton Malmsten 1845, may be found. As, however, these 
cases are rare, and the botanical characteristics of the genus 
are well known, there is no need of entering into any botanical 
details. 


Monilia.—In a few cases of pruritus ani I have 
found fungi of the genus Monilia Persoon and 
other yeast-like organisms, but I doubt whether they 
play an important part in the causation of the 
pruritus; they probably play the rdle of secondary 
invaders, similar to the rôle played by many bac- 
teria, such as the streptococcus. A case of so-called 
streptococcus pruritus sent to me recently turned 
out to be a ease of epidermophyton infection, due 
to Epidermophyton cruris. The streptococcus was 
abundantly present, but was not the actual cause 
of the pruritus. Streptococcus vaccine caused no 
improvement whatever in the local condition, while 
an antimycotie treatment with sulphur and salicylic 
acid cured it. 

Diagnosis.—A definite diagnosis of mycotic 
pruritus ani cannot be made without fungi being 
found microscopically or by mycological cultural 
methods; a diagnosis of probability can often be 
made, however, on clinical grounds, the minute, 
red, infiltrated patches, fairly often seen on careful 
examination (with no oozing in uncomplicated 
cases) in the perianal region being suggestive, 
especially if the patient is suffering from mycotic 
dermatitis of the toes or gives a history of having 
suffered from dhobie itch or tinea cruris in the 
past. 

Course and Prognosis.—The course of the con- 
dition is chronic, but periods of great improvement 
and apparent cure may alternate with periods of 
severe recrudescence. 

Attention should be called to certain cases, 
fortunately few, in which, although after the 
fungus under appropriate treatment has completely 
disappeared, the pruritus still continues. This is 
observed in highly strung, very nervous individuals. 
Very difficult cases are also patients suffering from, 
or having a tendeney to true eczema; when they 
become infected with the epidermophyton fungi, 
cither the irritation caused by the fungi themselves 
or set up by the treatment to eradicate them may 
start an attack of eezema not only in the ano- 
perianal region but in many other regions of the 
body. 

Treatment.—In uncomplicated eases with no 
secondary eczematous dermatitis an ointment con- 
taining precipitated sulphur and salicylie acid, 
15 or 30 gr. of cach to the ounce of vaseline, may be 
applied with care. A preparation which is often 
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eficacious is Deek's ointment, which consists of 
silieylie acid 4 parts, bismuth sub. 10 parts, 
mercury sal. 4 parts, oil of eucalyptus 4 parts, 
vaseline and lanoline sufficient to make up to 100 
parts. It is interesting to note that long ago Deek 
found that this anti-mycotic ointment had a very 
beneficial action in many cases of pruritus ani, 
uthough the existence of a mycotic type of the 
condition was not known at the time. Collosol 
iodine oil is at times useful. 

In certain cases an ointment containing 2 gr. of 
chrysarobin to the ounce of vaseline is efficacious, 
but it may oecasionally induce a severe reaction 
and it stains, of course, the underclothing. It 
should not be used when there is any affection of 
the kidneys, and the patient should be told never 
to touch his face and eyes after applying the oint- 
ment, 

A strong lotion of potassium permanganate (15 
gr, to I dr, to distilled water 1 ounce) is occasionally 
useful, 

When the pruritus is unbearable, painting the parts 
with a lotion consisting of arg. nitr. 15 gr., spir. 
«ther. nitr, 1 oz., at times stops the itching, either 
immediately or after a short period of time, during 
which the pruritus may become intensified; this 
paint should be used with care. 

In chronic cases X-rays treatment is to be recom- 
mended; it is often successful, though, unfortun- 
ately, not always. 

When a weeping eczematous dermatitis due to 
seratehing is present with severe acute symptoms 
of inflammation, it is advisable in most eases at 
first to give a soothing treatment such as lead or 
lead and opium lotion or a lotion containing 1 per 
cent, resorein and 2 per cent, of boric acid, and 
warm sitz baths, liquor plumbi being added to 
the water in the proportion of 1 oz. for each pint, 
are soothing. As soon as the acute eczematous 
dermatitis has disappeared, or greatly improved, 
the antimyeotie treatment should be started. 

When the mycotic affection develops in an in- 
dividual suffering from true eczema, the treatment 
is most difficult, at times almost hopeless; the 
continuous application of resorein lotion (1 per 
cent.) or resorcin boric lotion (resorcin 1 per cent., 
boric acid 2 per cent.) or a salicylic lotion (1 in 
1,000) is best in most enses. Later on, gradually, 
ointments may be used containing tar (such as 
sphagnol) or resorein (2-5 per cent.) or salicylic 
acid (2-5 per cent.) or beta-naphthol (2 per cent.). 

In neurotic individuals in which the pruritus per- 
sists after the mycotic affection has been cured, 
bromides in full doses, phenazon, belladonna, tinct. 
cannabis indica, occasionally quinine hydrobromide, 
are useful, but the treatment is most difficult. 

Prophylaris.—A useful measure after the daily 
bath is washing the ano-perianal region with tar 
soap or mild carbolie soap, dry the parts well and 
apply a mildly antiseptice powder such as zine 
oxide, acidi boriei and starch equal parts; or 
borie acid and tale. ; or dermatol 1 dr. and tale. 1 oz., 
or bicarbonate and tale. (sodii bie. 1 dr., talci. 1 oz). 
The underclothing should be changed as often as 
possible. 





Pruritus Vutva or Mycoric ORIGIN. 


This condition is very similar to pruritus ani of 
mycotic origin, and it is not rare to observe female 
patients suffering from both conditions, 

Ai tiology.—Mycotie pruritus vulve is caused by 
the presence of fungi of the genus Epidermophyton, 
occasionally of the genus Trichophyton, which re- 
main dormant in the external region of the labia 
majora without giving rise to the ordinary signs of 
active dhobie itch. Not rarely yeast-like fungi 
of the genus Monilia may also be found—the 
fungi of vaginal as well as oral thrush—but in my 
experience it is rather doubtful whether they can 
alone give rise to severe pruritus, as under an 
appropriate treatment monilias may be made to 
disappear, but the pruritus persists. Monilias prob- 
ably play the rôle of secondary invaders similarly 
to the many bacteria so often found in the con- 
dition among which are various cocci and coli 
organisms. 

Clinical Symptoms.—The patient complains of 
very severe pruritus in most cases at intervals. The 
examination of the genital parts may reveal nothing 
at all, but at times a few minute, red, hardly raised 
infiltrated patches may be seen. In long standing 
cases an eczematous moist dermatitis often de- 
velops, due to secondary bacterial invasion. In 
chronic cases there is often a large amount of 
vaginal discharge, in which various bacteria are 
found, and fairly frequently monilia fungi. 

Illustrative Case.—An elderly spinster consulted 
me some time ago for vaginal pruritus of some years’ 
duration, which had been treated by different 
medical men in various ways without any distinct 
emelioration resulting. In the perianal region, on 
the perineum and on the labia majora a very few 
small reddish patches were seen, which, it was 
thought, might be due to secondary pyogenic in- 
fection produced by scratching. ‘There was an 
abundant purulent vaginal discharge from the anus, 
with symptoms of proctitis. A complete myco- 
logical and bacterial investigation was carried out. 
From the scrapings of the perianal region and from 
the labia majora a fungus was grown with the charac- 
ters of Epidermophyton cruris Castellani, 1905, the 
fungus which is the commonest cause of dhobie 
iteh and pruritus interdigitalis pedum. In the 
vaginal and in the rectal discharge enormous num- 
bers of monilias were present, with very few bacilli; 
cultivation showed the fungus to be a strain of 
Monilia pinoyi Castellani. 

The following treatment was given: creosote was 
administered by the mouth. Tinct. iodi., which in 
this case did not give rise to any local pain or 
irritation, was freely applied once a day to the ano- 
perianal region, the perineum and the external sur- 
face of the labia majora. For the first three days hot 
alkaline irrigations (1 dr. of biearbonate of soda to a 
pint of water) were given; afterwards twice a day an 
iodine irrigation (tinet. iodi. 1 dr., aq. ad Qij). 
Within two weeks the lady was completely free from 
the anal and vaginal pruritus; the purulent rectal 
discharge ceased entircly, whilst the vaginal dis- 
charge decreased, but did not quite disappear. The 
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monilias present diminished enormously in number, 
but did not disappear completely. 

Prognosis.—The condition has no tendency to 
spontaneous cure, but periods of great improve- 
ment and even complete cessation of the pruritus 
may be noted. 

Treatment.—This is on the same lines as for 
mycotic pruritus ani. In uncomplicated cases 
a salicylic-sulphur ointment or  Deek's oint- 


ment half strength answers well, or painting 
with diluted tinct. iodine. When an ecze- 
matous dermatitis, generally due to vaginal 
discharge, is present local applications with 


lotio plumbi (liquor plumbi sub., 1 dr. to the pint), 
liquor carbonis detergens (2 dr. to the pint) are 
useful, and vaginal douching with iodine (tr. iodine 
1 dr. to two pints) or potassium permanganate (1 
in 5,000) should be carried out. Tater tar oint- 
ments or pastes such as liq. picis min, 15, zinci 
ox. 2 dr., vasl. ad 1 oz., are useful, N-ray treatment 
is at times successful. 
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RELAPSING FEVER IN NORTHERN NIGERIA 
—A STUDY OF 300 CASES. 


By W. E. McCuttocu, M.B., Ch.B., Aberdeen, 
West African Medical Staff. 


THIS disease is a new importation into Northern 
Nigeria and was first found by Dr. H. Morrison, at 
Sherafurie, where he was working in the tsetse-fly 
investigation camp. Ten days later, on March 6, 
1924, I found the first case in Kano Native Hospital, 
in the course of routine blood examinations of new 
cases that day admitted to hospital. The disease 
soon became widespread through the north, and to- 
day, fourteen months after its appearance, it is still 
exacting a heavy death toll. In November of last 
year I was sent to Katsina, and my series of cases is 
made up of 149 from Kano and 151 from Katsina. 
I have used the first 300 cases for ease in statistical 
computations, but on April 12, 1925, my total was 
321 and I continue to get new cases at the rate of 
10 per week. These extra cases are following the 
lines of the rest, and so nothing is lost by not in- 
cluding them. 

"Etiology.—The spirochete has been measured for 
me by Prof. Shennan, of Aberdeen, and he reports: 
“The length varies from 14 to 25 microns. Some 
are even longer, but they seem to be made up of two 
end to end. 
microns.” The body of the spirochæte has anything 
from seven to twenty-one turns, and wavy, rather 
than curly, forms are the rule. 

In 842 positive blood-films examined, no Balfour 


Most of them are round about 20° 





“infective granules” were seen either in the spiro- 
chetes or in the red blood-corpuscles. Serial films, 
at one-hour intervals, after injection with neo- 
kharsivan, were taken in six cases, and in none was 
any destruction or granulation of spirochetes seen. 
The change noticed was an obvious diminution of the 
spirochztes in each succeeding film. In two cases 
the spirochetes had disappeared at the end of an 
hour and the longest time for disappearance was 
seven hours. Four hours seemed to be about the 
normal time. The temperature always fell more 
slowly than the spirochetes disappeared. Seven 
hours was the average for the fall to normal. The 
fall always went on, however, to below normal. 

Six guinea-pigs were inoculated with whole or 
citrated infected blood. The dose varied from 1 to 
2 c.c. Two of the pigs were one week old and the 
other four were purchased as adults. In no case was 
any sign observable, and spirochetes were never 
recovered in their blood. The two young pigs were 
inoculated three times each at fortnightly intervals— 
in all eases with negative results. 

One mouse was inoculated with whole infected 
blood. No spirochetes were recovered twenty-six 
hours later. Unfortunately this mouse disappeared 
on the same day and no more mice have been 
captured alive to carry on this experiment. 

One guinea-pig had a drop of infected blood placed 
in the conjunctival sac of each eye. No result was 
obtained. 

Spirochxta duttoni is inoculable into guinea-pigs, 
but in no case did I successfully inoculate the spiro- 
chate at present under experiment. 

Transmission.—March in Northern Nigeria is in 
the height of the dry season and very few ticks could 
be found. I found no Ornithodorus moubata. 

Pediculus humanus could be collected by the test- 
tube full from some of the patients, and this was 
done. The lice were ground up in saline and examined 
in drop and stained preparations. Spirochetes were 
found in a stained film after 230 negative examina- 
tions. Long before this, however, the absence of 
ticks, the prevalence of lice, and the finding of infected 
lice in the Gold Coast epidemic, had made me take 
precautions against lice. The Native Administration 
prison in Kano usually contains about 550 inmates, 
and my first seventy-six cases in the series came from 
this institution. All new prisoners arrive lice-infested 
and it was not easy to get rid of the infection in the 
mud buildings employed. 

Eventually the prisoners were lice-free on their 
weekly inspections, the case-incidence had dropped, 
but I still got two or three cases per week. A typical 
search of one cell before de-lousing of its inmates (52 
males) gave me 168 lice, 2 bed bugs and 24 mosquitoes. 
All the lice came from the men, and the bed bugs and 
mosquitoes from the wall. Later on I could find 
no lice. 

In Katsina there is a prison with 132 inmates, 
a training college with 43 inmates, and a provincial 
school with 42 inmates, and these people can be 
controlled. These three institutions are rigorously 
inspected, and not one louse has been found by me in 
five months’ searching. Yet I have had 8 cases from 
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calculation can be made as to the numbers involved. 
Katsina has a reliable system of registration of births 
and deaths, and the register is submitted to the Medical 
Officer every month. The names—householder, dis- 
trict of the town and district-head’s name—are all 
inserted in detail, but no cause of death is ever given 
beyond " Cough," " Fever,” " Dysentery "; nor does 


the prison, 4 from the training college, and 1 from the 
boarders in the provincial school, and 7 from the 
non-boarders who live in the town. 

In these institutions we have people of quite 
different classes. The prisoners are naturally dirty 
and they are compulsorily kept clean. In the 
educational institutions the boys are very largely 


the sons of the Native ruling class, and they need no 
compulsion to keep themselves clean. 

The absence of lice, and the presence of sporadic 
cases in these controlled places, suggested a search 
for the bed-bug. They are present in all Native 
buildings that I have had searched in Katsina. The 
people accept lice as a normal feature of their 
environment, but some have complained of the bed- 
bugs in the past few months. These bugs live in the 
mud walls of the houses, come out to feed at night 
(when they have been caught by me in great numbers), 
and retire to the crevices in the walls after feeding. 

Saline preparations of Cimex lectularius have not 
shown any spirochetes, but twice have I seen a few 
granules which look like very small lymphocytes 
which are degenerating. They are fuzzy and the 
centre stains a pale blue. They are about one quarter 
of the size of a small lymphocyte and the structure is 
quite indistinct. 

I have not attempted any human inoculation 
experiments—really the only material available—as 
there is one type of the fever, which I call the 
adynamic, which has been invariably fatal in my 
experience, and as I am not prepared to run the risk 
of acquiring this type, I am unable to ask a volunteer 
' to take a chance. 

Examination of bed-bugs is being continued, as 
I feel convinced that the explanation of the facts 
in the four institutions under control—the two prisons 
and the two schools —hangs on the implication of 
C. lectularius as the secondary transmitter of the 
disease. 

The Senior Sanitary Officer, Northern Provinces, 
Dr. H. A. Allan, gave me the details of one family 
in Kano in which 25 died of relapsing fever in a 
household of 38 within 52 days, 2 men, 2 women, and 
9 children remaining. No precautions had been taken 
against lice or bed-bugs and so that proves nothing as 
to transmission, but it illustrates the general and very 
high incidence-rate. 

Age and Sex Incidence.—In Kano no children were 
seen suffering from relapsing fever. The average age 
of the infected seemed to be about 30 years. There 
were 145 males and 4 females. 

In Katsina 38 children have been seen, the youngest 
being 8 months old. The average age of the infected 
seemed to be about 35 years. There have been 
20 women and 114 men. These figures as to sex 
incidence have no significance in a Mohammedan 
population such as Katsina. The women are the 
great conservative force in Mohammedan Northern 
Nigeria and they will not have treatment with 
Western medicine. The death statistics of the town 
show an almost exactly equal mortality in males and 
females. The point is that women keep away from 
hospital and so do their children. 

Extent of the Epidemic.—An approximately accurate 


the Medical Officer certify the cause of death, as there 
is no compulsory registration. 

A graph is appended of the Births and Deaths totals 
per month of Katsina Town from January 1, 1924, to 
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Cerebro - spinal fever 


March 31, 1925. A review of the statistics available 
shows the average monthly birth total to be 47, and 
the average normal non-epidemic death total to be 35. 

On September 30, 1924, the census was returned as 
18,557 people. The birth-rate was therefore 30'3 per 
1,000 and death-rate 227 per 1,000. 

Relapsing fever reached the town in October and has 
been here since. Up to March 31, 1925, the excess 
deaths were 961, and as no other epidemic has been 
observed and all deaths are returned as " Fever" or 
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" Jaundice” (see below), I feel certain that all these 
deaths are due to relapsing fever. The astounding 
virulence of this epidemic is seen when we realize 
that the excess deaths for the period October, 1924, to 
March, 1925, represent 5'15 per cent. of the town's 
population. In Kano, during my nine months' experi- 
ence of the disease there, the deaths were at least no 
less in proportion in & population of some 60,000. In 
the course of my duties I have visited points 108 
miles, 52 miles, and 84 miles away from Katsina, and 
all in different directions. In all relapsing fever was 
rampant, with a very high mortality rate. No records 
comparable to the Katsina records are kept in any of 
these places, Kano, Malumfashe, Daura or Kazaure, 
and so the argument must develop by analogy and by 
the fact that all cases seen by me were undoubtedly 
relapsing fever, as I confirmed the diagnosis by blood 
examination on returning to Katsina. 

Kano Province has an estimated population of 
23 millions and the disease is widespread throughout 
its area. 

The Katsina mortality of 5'15 per cent. of the whole 
population is a fact. The mortality percentage has 
been reduced. because, up to March 31, there had been 
treated 151 cases in Katsina, of whom only 4 died. 
It seems conservative, therefore, to assume that the 
deaths in Kano Province have been at least 5'15 per 
cent. of the total population, which gives the astonish- 
ing total of 128,750 deaths to date. Verily, relapsing 
fever, the new disease, has assumed the “ Captaincy 
of the Men of Death ” by right of fitness for it. 

The total deaths for Northern Nigeria will be far 
more than the above figures. The disease appeared 
early in Sokoto Province, and I had cases in Kano 
Hospital who were stricken on the day of arrival from 
Bornu and Jos. Bearing in mind the fact of an in- 
cubation period, these people must have been infected 
before reaching Kano. 

I do not think it possible to estimate the total deaths 
in Northern Nigeria. 

Mortality Rate.—Of those injected twelve died. 
Six were of the adynamic type which has proved in- 
variably fatal. The other six all died suddenly, maybe 
because of the injection, maybe because of the grave 
dilatation of the heart, which is always present in a 
grave case. 

Of 68 cases not injected 32 died—a mortality of 
47 percent. Kano prison furnished 52 of these cases, 
of whom 30 died—a mortality of 577 per cent. The 
other 16 cases consisted of 6 in Kano and 10 in Katsina, 
of these 2 died, a mortality of 12°5 per cent. These 
later cases were kept alive by massive dosos of brandy 
and injections of strychnine, and so do not come into 
a consideration of average mortality. I believe the 
prison rate of 577 per cent. to approximate to the 
truth. 

Birth Rate.—In Katsina this rapidly fell to 9 in 
January, instead of the average of over 40 per month 
inthe preceding two years. This fall is explained by 
abortions of infected expectant mothers, and the 
deaths of others of them. I refer to this later. 

The Blood in Relapsing Fever. — Leishman's stain 
was used for all purposes of diagnosis, and Giemsa for 
further investigations. 

(a) Spirochztes.—In only three cases were no 


spirochetes found during the febrile period, but the 
blood-picture was typical. Usually spirochetes were 
present in enormous numbers and often 30 were counted 
in one field with a ṣẹ in. oil-immersion and a No. 4 C 
eyepiece. On one day ten positive slides were dia- 
gnosed in fourteen minutes, and except for the three 
negatives I have not had to search longer than ten 
minutes. 

(b) Leucocytosis is always obviously present from 
the slide. The average of 62 counts (Zeiss-Thoma 
hemocytometer) is 22,862. Three typical counts 
taken by chance from my notes on the same page are 
25,000, 23,437 and 21,456. 

In one case (Abeba 9) a count was done on blood 
withdrawn about two minutes before death—it was 
38,593. The patient was comatose, deeply jaundiced 
and absolutely collapsed. 

(c) Red Blood-corpuscles.—They almost invariably 
stain poorly. Anisocytosis is marked, and they show 
a tendency to clumping. Hemoglobin by a Talquist 
paper-test was 68, but I know that the papers were 
old. The patient's clinical condition soon convinces 
you, however, that a serious anemia is present. 

The red-cell count varied between 34 and 6 millions 
and I did not continue the investigation. 

(d) White Blood-corpuscles. — The blood of a 
relapsing fever patient passes through four typical 
phases :— 

(1) The PoLYMORPHONUCLEAR LEUCO- 
CYTOSIS, when the disease is progressing towards 
its fastigium, nature is trying to deal with the in- 
vader by the use of troops already called up, and 
they are rushed to the front. 

THE MONONUCLEOSIS.—As soon as the fever 
is well established, large oval cells appear in in- 
creasing numbers. In these the protoplasm is 
clear and translucent; the large nuclears stain 
very well and may be circular or horseshoe 
shaped ; no granules are present. The cell is about 
30 microns in diameter, but some are just larger 
than large lymphocytes. These cells are leuco- 
blasts.  Myelocites and lymphoidocytes also 
appear in varying numbers, and no attempt has 
been made to do a differential count of these cells, 
as all merge one into the other. The drain on 
the polymorphonuclears has been so acute that 
nature has to turn out primitive cells to deal with 
the infection. 

(3) The LYMPHOCYTOSIS, when nature rests 
the storm troops and calls out the scientists to 
neutralize the poisons of the hiding invading host, 
an almost certain sign that no further relapse 
will take place. This picture is occasionally seen 
in relapses. 

(4) The gradual return to normal with transient 
leucopenia of slight degree. 

Chart No. 1 is that of a school-boy, Garba, and his 
series of slides illustrates the cycle. 


Total white 


Date Temperature noit Polys. Lymphs. Leucoblast 
Jan. 91 ... 98:8 14,000 ... 16, 2 .. 22 
, 22 ...108:8 18,000 ... 562 .. 3 se £6 
is 228^ wiv UB: — ss. 17 .. 535 29-5 
Feb. 1 ... 1054 22,000 ... 84 ... 21:0 45:0 
5. 8 ze TO. — Pd 58 ... 810 11-0 
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It is to be noted that, on the 30th, Garba had an 
injection of 0°3 grm. of neokharsivan and that on 
February 1 he had an alarming relapse. The blood- 
picture promptly reacted to the renewed stimulus as 
seen from the chart (p. 338). 

A typical count of a case, treated symptomatically, 
on discharge from hospital is :— 


Polymorphs 37 per cent. 
Lymphocytes 60 per cent. 
Leucoblasts 3 per cent. 


The difficulties of a differential blood-count were 
well illustrated by the following case. 


Second count 200 cells, 


First count 200 cells: at edge of same film: 


Polymorphs ... 23 per cent. Polymorphs ... 20 per cent. 
Lymphocytes 66 per cent. Lymphocytes 0 per cent. 
Leucoblasts ... 11 per cent. Leucoblasts ... 80 per cent. 


The count done on the duplicate slide worked out 
as follows :— 


Polymorphs 22 per cent. 
Lymphocytes 43 per cent. 
Leucoblasts 35 per cent. 


Since then I have never counted near the edge of a 
film nor have I counted less than 500 cells for the 
purposes of this paper. As would be expected, no 
lymphocytosis occurs after injection. The stimulus 
for the production of antibodies has ceased, and so 
none is produced. 


A typical count in the injected on leaving 
hospital is :— 
Polymorphs 84 per cent. 
Lymphocytes 12 per cent. 
Leucoblasts 4 per cent. 


and it soon rights itself. 


Malaria in Relapsing Fever Blood.—The average 
native blood-film shows malaria pigmentation, no 
matter for what disease the patient is admitted, but 
in relapsing fever this pigment disappears. I have 
not seen a case of malaria running concurrently with 
relapsing fever, although in one case Plasmodium 
falciparum rings were found in the blood during what 
I thought was a relapse; no spirochetes were present. 
Quinine administration promptly stopped the fever. 
In relapsing fever the polymorphs present are usually 
very small thus showing that they are the children of 
overworked parents, and the point I want to make 





is that a lot of malarial pigment has disappeared from 
the blood and has presumably been stored in internal 
organs. The cerebral and cardiac symptoms can as 
easily be explained by the deposition of masses of 
pigment as by the clumping of spirochzetes. Probably 
the two conditions are co-existent. 

The Arneth count was of no use in prognosis. In 
the large majority of admissions with fever the count 
was around 56, and when it sank to 30 the patient 
was already so ill, clinically, that confirmation of his 
critical condition by this method would be merely 
academic. The range was from 78 to 29. I have 
not been able to interpret the results in any useful 
manner, and I have discontinued these counts. 

Urine.—The urine was usually highly coloured and 
acid, with specifie gravity 1010-1019. In 90 per cent. 
of all cases bile. was easily recognizable. Albumin 
occurred in 12 cases not of the adynamic type, and 
was always a grave sign. Neokharsivan is not contra- 
indicated. Neither blood nor casts were found in any 
deposit. One of these patients died and all the others 
occasioned anxiety for some days. 

Post-mortem findings.—The Native objection to this 
examination determined me to do none. 


CLINICAL FEATURES. 


Incubation period.—One of my nurses (Chart No. 3), 
went down with the disease on August 28. I have no 












































doubt that he had been infected in the observation 
ward, where new admissions were de-loused. His 
wife (Chart No. 4) went down with the fever on 
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September 15. As the period of non-infectivity of the 
louse is eight days [2], that leaves an incubation 
period of anything up to nine days—if the bed-bug 
had nothing to do with this case. A very careful 
search of the house and of its inmates by myself 
revealed no lice and only one bed-bug on a native bed. 

Prodromata.—This period lasts about sixteen hours. 
Always the first sign is intense frontal headache, 
which works up in a crescendo and totally incapacitates 
the patient. About twelve hours after the onset of 
headache there is commonly a sharp rigor— one in 
hospital lasted fifty-five minutes and showed a marked 
increase of blood-pressure during the period. The 
temperature cannot be taken at these times, but, in 
this case, at the end of the rigor the temperature 
was 100° F. 

The presence of bile in the urine is so constant 
& feature of the disease that I examined the urine of 
several cases who came to the out-patients' depart- 
ment complaining of headache. Two cases of many 
that were positive to methylene blue and sulphur 
came into hospital, and one is the case of rigor 
already described. The other had a rigor lasting 
ten minutes. I now regard bile in the urine as an 
important prodromal sign; and 11 admissions to 
hospital, with bile in the urine and frontal headache, 
have all developed relapsing fever and so have been 
treated within two hours of the onset of fover. The 
other curious point is that all these cases developed 
their temperature between 6 and 8 a.m. No case 
developed jaundice. 

The Fever.— Within four hours of the rigor the 
temperature is anything up to 105° F. The pulse is 
fast and bounding; the respirations preserve their 
ratio to pulse, and great pain is complained of in 
45 per cent. of cases in lumbar region, thighs, and 
only in a few cases shoulders. Any food eaten that 
day is vomited. 

In 4 per cent. of the cases the vomiting continues 
and is soon bile-stained. Diarrhoea sets in with the 
rise to a high temperature in 21'8 per cent. of the 
eases. In the majority, however, constipation is the 
rule. I tried to establish a relation between diarrhea 
and cyst-passers, but constipated patients showed 
just as high a percentage of flagellates and Entamaba 
histolytica cysts. "There is probably some relation to 
ankylostome infection, however, as thirty-two of the 
sixty-four diarrhoea .cases showed ova without any 
special attempt at concentration of the eggs. 

On the second day the patient is obviously very ill 
and the highest temperature is usually reached that 
evening. 

On the third day the fever usually ends by crisis. 

The longest pyrexia observed lasted five days (1 per 
cent). A pyrexia of four days occurred in 3 per cent. 

Jaundice has been present in 70 per cent. of all 
cases and 92 per cent. of the untreated. It starts on 
the third day usually and is perfectly obvious within 
five hours of onset. 

It remains stationary, if the patient is doing well, 
from the fourth to the sixth day, and then starts 
diminishing. Most cases are“free in ten days from 
onset. 

liver is often tender but enlargement is very 


` 


variable. 
withheld. 

Spleen.—The spleen was tender in 13°3 per cent. of 
cases. Enlargement is of course constant (malaria), 
but in all cases diminished under neokharsivan treat- 
ment, as did the few enlarged livers encountered. 
Splenic tenderness seems to be an important point in 
the diagnosis. 

Heart.—In cases of good reaction (high tempera- 
ture) the pulse never occasions any anxiety. On the 
second day some dilatation is obvious but compensa- 
tion remains good. This dilatation is practically 
universal and is the cause of the grave weakness 
during convalescence. 

Epistaxis occurred in 173 per cent. of the cases. 
It is always very copious and shows a great tendency 
to recurrence. It may come on at any period up to 
three days after injections. of neokharsivan. Even 
one hemorrhage, although promptly controlled, seems 
to set back the patient’s convalescence several days. 
It is a sign which causes anxiety. 

Hiccough is a bad sign, but only two cases who had 
it died out of twenty-six. It cannot be regarded as a 
sign of impending dissolution, although it is extremely 
intractable. In most cases it lasted for three days in 
spite of all known attempts at treatment, short of 
injection of the phrenic nerve, to which I could find 
no reference. 

Helapses.—The most common period of apyrexia 
was nine days. The shortest period was five days 
and the longest thirteen. Only one case was seen 
which had two relapses, but several patients told me 
that they had two relapses before they came to me 
for a tonic. None of these had further relapses, so 
far as I know. The relapse was usually very similar 
to the primary fever. In almost equal numbers of 
those who had relapses differing from the primary 
fever the temperature was higher or lower than the 
first attack. But in none were the symptoms so 
severe. 

Complications. — Malaria and dysentery have 
occurred immediately on onset of convalescence. 
Malaria has occurred only twice, but dysentery has 
been left in possession on six occasions. 

Ankylostomiasis may have to do with the diarrhoea 
of some cases. A heavy infestation means a poor 
convalescence until the patient is sufficiently strong 
to have anti-helminthic treatment. 

Bronchitis is so common that it may be regarded as 
a symptom of the disease. It is usually mild. 

Pneumonia.—One case in hospital died of lobar 
pneumonia immediately after the crisis of relapsing 
fever. Six cases of broncho-pneumonia developed 
before the crisis and all recovered. 

Pleurisy was seen seven times. As tuberculosis is 
prevalent in the natives of Northern Nigeria this is 
not to be wondered at. Tubercle bacilli were found in 
three sputa, and one man developed acute miliary 
tubereulosis and was discharged to be taken home 
to die. He died one month after onset of relapsing 
ever. 

Iritis occurred in five cases. One case went on 
to phthisis bulb in spite of vigorous treatment. The 
other cases recovered without incident. 


Tenderness is a bad sign if injection is 
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Stomatitis occurred in a large percentage of those 
treated in their houses.’ This is nota sign of relapsing 
fever, but merely ‘conditioned directly by the absence 
of nursing and of the most elementary ideas of clean- 
liness. 

Laryngitis occurred in twelve cases with aphonia 
in one. 

Nervous Involvement.—Aphonia was present three 
times. The throat condition seemed normal. I was 
unable to get a view of the vocal cords as the patients 
were not in hospital. 

Ptosis of the upper lid occurred twice. 

Diplopia was seen once. 

Delirium occurred three times in hospital and all 
cases died. They were very violent, always noisy, 
and all three died suddenly from cardiac ar two 
on springing out of bed. 

Coma was seen in all adynamic cases, but in no 
others. 

NOTE ON ADYNAMIC CASES. 


See Chart No. 5 where three tracings are shown. 
These cases differed from the rest in the absence of 
reaction to the infection. The temperature was 
always low in comparison with the majority of cases, 
and the heart was always extremely dilated. 
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The pulse was usually uncountable and most 
irregular. 

Jaundice was always intense and the patients were 
never sensible when I saw any of them. Relatives 
always told me that they had fever for “ about a day." 

All cases sauk into coma apparently within forty- 
eight hours of the onset of the illness. Injections had 
no effect on the result. The blood-count of Abeba 

—38,593— illustrates the delirium of blood production 
that goes on. This case is thus recorded in my notes: 

' October 21, 1924, Abeba, female, admitted abso- 
lutely collapsed ; temperature, 96° F. ; pulse 70, going 
up to 124 whilst being taken, then uncountable. 
Extreme jaundice of all mucous membranes. Brandy, 
l oz. statim ; strychnine, tə gr. statim. Died before 
leaving bedside after taking slides and hemocytometer 
blood. No history available as she was brought in 
by sanitary staff." 

The differential count was as follows :— 

Polymorphs 65 per cent. 
L.lymphs 5 percent. 
S.lymphs 13 per cent. 


Leucoblasts 17 per cent. Arneth index 50 


The notes continue: “ Microcytosis of the polymorph 
is extremely marked. There is either great imma- 
turity (?) or degeneration (?): so much so, that the 
nuclei can with difficulty be distinguished in most of 
the cells: they seem to fuse with the rest of the cell, 
i.e., diffuse finely granular pigment. There is extreme 
increase of the platelets, whole fields being blotted 
out by their vast.numbers. Death occurred two 
minutes after blood-film was taken however." The 
difficulty of distinguishing the cells makes the above 
differential count of no value. I am now inclined to 
believe that these cells were myelocytes of & very 
small variety. 

In & second case, Dangudule, the total count was 
28,000, and the differential count:— 


Polymorphs 52 per cent. 
Lymphs 17 per cent. 
Leucoblasts 31 per cent. 


The staining was &gain poor but more definition 
was obtainable. The “leucoblasts” really means 
“ mononuclears,” as a lot were myelocytes. I have 
had ten of these cases and none reacted to any 
treatment. As the blood-picture is markedly different 
from the “normal” cases, in the extreme micro- 
cytosis and the total numbers, it seems that the crux 
of prognosis is the staining reaction of the cells, this 
again depending'on the degeneration, or immaturity, 
of the cells in the blood. 

Stitt [3] mentions the “ bilious typhoid of 
Greisinger" in Egypt, which is characterized by great 
tenderness of the liver, marked bilious vomiting, late 
jaundice, albuminuria, joint pains and a high death- 
rate. Many cases of adynamic relapsing fever were 
always too ill to give any symptoms, so that presence 
of pain could not be easily elicited. The liver was 
certainly tender, as was the spleen, in all cases, but 
rough handling only elicited movement or groans. 
Both organs were always enlarged. The jaundice was 
always early, however; albuminuria was present in 
six cases (not included in the others already cited). 
Spirochztes were seen in nine of the ten cases; but 
only after careful search. It seems to me that 
Greisinger's cases belonged to this type of relapsing 
fever, but I have not seen his report, and Stitt's note 
is the only referenee to it that I know. 

Diagnosis.—Epidemic jaundice and yellow fever 
had to be excluded at first. The response to the 
infection by rise of temperature, and corresponding 
pulse-respiration rise, were hopeful signs. The 
presence of the spirochetes and the immunity of 
guinea-pigs settled all my doubts. The early jaundice 
and rapid recovery of a patient after the crisis are 
important points. There was never any “ coffee- 


ground " vomit, and the only hemorrhages were from 
the nose. The effect of neokharsivan was always 
dramatic. The sense of well-being, however, is 


usually succeeded by depression owing to the weak 
anemic state of the patient. 

Dark-ground illumination has:not revealed any 
spirochetes or spironemata in the urine of any of 
the 22 cases examined. This method of examination 
is being continued. 


Prognosis.—A high 


temperature means a good 
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reaction and a safe convalescence later on. If the 
temperature goes up to 105° F. you have no worry; 
but if it remains round about 100° F. there is grave 
danger. Cardiac dilatation is practically universal, 
and it must be watched. As all febrile patients, 
except the delirious, are too ill to want to leave bed, 
sudden death should be easily guarded against. 

It is to be noticed that a good pulse alone is no 
safe prognostic sign. One is guided by the temperature 
and the blood-picture. In one hour I have seen a 
good pulse become uncountable. 

Immediate treatment gives the proper prognosis— 
recovery in all cases, practically speaking. 

Treatment.— An intravenous injection of neo- 
kharsivan is given as soon as the diagnosis is made— 
provided there is any fever. I found that 0°45 grm. 
is the proper dosage for the vast majority of cases, 
and 0'6 grm. for very big men; 0'3 grm. does not 
cure. For purposes of cure it does not matter at 
what time of the febrile stage the injection is given, 
but the time of injection does affect the convalescence. 

Patients injected on the day of onset have a much 
shorter convalescence than those injected near the 
crisis. Injections given during an afebrile period 
merely make the relapse of a milder type. 

In collapsed cases, with a high temperature, I have 
been giving ro gr. of strychnine hydrochlor. mixed in 
neokharsivan solution with good effect. In two ady- 
namic cases I tried this treatment, but it seemed to 
have no effect whatever. 


SYMPTOMATIC TREATMENT. 


High Temperature.—My first case of 105'4^ F. was 
promptly sponged, and he as promptly reacted by de- 
veloping broncho-pneumonia. The temperature had 
been reduced to 101'2° F., when manipulations were 
suspended, and twenty-four hours later he was ex- 
tremely ill. Fortunately he recovered. Since then I 
have left all attempts at rapid reduction of temperature 
severely alone. I give brandy, $ oz., every hour and 
push it until the temperature falls. I do not inject 
neokharsivan at a temperature above 1046 F. without 
strychnine, as the induced crisis causes an acute 
collapse. In the only case which I injected at 105° F. 
the temperature dropped below the register of the 
thermometer. 

Collapse.—A]ll cases must be watched after in- 
jection to see that the rapid crisis does not cause 
collapse. Brandy and, occasionally, hot-water bottles 
are unfailing preventives. 

Hiccough.—Posture does not help. Tinct. iodi. mits. 
3 minims two-hourly, controls some cases; turpentine, 
1 oz. in mucilage, controls others. Most go on for 
three days and then stop. I always order digitalis, 
10 minims q.i.d., if there is no temperature during the 
bouts; I think it prevents some of the exhaustion. 

Epistaris.—Packing with adrenalinized gauze has 
been of use. The most useful treatment is mopping 
and the continuous snufling of tannic acid. 

Pneumonia.—The following mixture has proved 
specific in my hands both in relapsing fever cases 
and in the others. I am indebted to Dr. Clive 





Sharp, of the West African Medical Service, for the 
formula :— 


R Alcohol š 2 dr. 
Liq. ext. glycy. 3 dr. 
Creosote i 4 dr. 
Pot. iod. 2 dr. 
Aq. ad 12 oz. 


One oz. t.d.s., add 1 dr. of ol. morrhuæ to each dose 
as ordered. I prescribe 1 oz. every two hours until 
irritation by the creosote is obvious, then give it every 
four hours. The chest is swathed in cotton wool and 
antiphlogistine, when I have it. 

Dysentery carriers are treated during convalescence 
with E.B.I. 

Ankylostomiasis is troated during convalescence. 


SOME SPECIAL CASES. 


Garba, schoolboy, aged 13, Chart No. 1, is the 
same case as that discussed under blood-pictures. 
He illustrates the tendency, met with five times, for 
a disquieting rise of temperature to occur after injec- 
tion. He was given 0.3 grm. of neokharsivan on 
January 30, and his temperature was normal all next 
day. On February 1, I was sent for at 10 p.m. as he 
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was extremely ill. His temperature had shot up from 
986^ F. at 6.30 p.m. to 1054? F. His pulse was very 
good, but he was confused and talking of going home. 
Brandy, 1 oz., was given immediately and a special 
nurse put on. At 11 p.m. his temperature was104' 2? F., 
and I left the hospital. Next morning at 7 a.m. his 
temperature was 99'0" F., but he was very weak. A 
blood-film was taken at 10 p.m. on the night of 
February 1, and examined the next day. There were 
large numbers of spirochetes, which were the longest 
I have seen. It is the only slide which showed these 
organisms with 18-21 turns, and a slide at 7 a.m. on 
February 2 was negative. He made an uninterrupted 
recovery and was discharged back to the school on 
February 9 as I wanted his bed. Being at school, he 
remained under control. He has been quite fit since. 

Kande, aged 30, wife of the nurse who got infected. 
Her chart is remarkable as the only one which 
showed two relapses. She refused injection and had 
only symptomatic treatment. Her illness was further 
remarkable for the great regularity of her three 
temperature curves, and the thirteen-day interval 
between her two relapses. 
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Her blood-picture was the first one which made the 
periodicity perfectly clear to me, as I had serial films 
taken for forty days. The film of September 15 
showed a polymorphonuclear leucocytosis of 82 per 
cent. and that of October 25 a lymphocytosis of 68 per 
cent. In the afebrile periods the picture always 
showed a lymphocytosis being rapidly established, to 
be partially changed into a leucoblastosis in the 
relapse. 


A SUGGESTION AS TO THE BIONOMICS INVOLVED 
IN THIS EPIDEMIC. 


There are several complex variables to be considered 
inany epidemic. In this one we must consider the 
environment of the human host, his resistance to in- 
fection, and the reaction which he is exhibiting to 
this new invader. We must also consider the con- 
ditions that obtain in the environment of the insect- 
host, its distribution and the extent of infection by the 
spirochaete. Further, we. must consider the virulence 
of the causal organism and its power of “ seeding” 
the population. 

The environment of the people is bad. They live 
in houses constructed of mud, which have walls at 
at least one foot thick. There is never more than 
one window to a room, and it is very high up and 
only one foot by six inches in area ; the doorways are 
usually about five feet by two feet, and often less than 
this, 

The staleness and warmth of the atmosphere have 
to be experienced to be realized. There is never 
enough light to see a patient, and a lamp and a 
cigarette are always lighted before entering a native 
room. 

The population is Mohammedan and so polygamous: 
this leads to overcrowding in the sleeping rooms, 
except in the houses of the better classes. 

Water is scarce in the North, and the average 
native earries out only his ceremonial ablutions, which 
do not affect the lice on his body. In every way the 
ideal nidus for the louse is ready. 

The resistance of the people is generally admittedly 
poor to all epidemic diseases. 

The people are reacting to this infection by a 
primary leucocytosis and a secondary lymphocytosis. 
I believe that this has a special significance, which 
I shall discuss at some length. 

The louse is not new to these people. It is a 
normal factor in their environment. The epidemic 
reached its peak in Katsina in January, which was 
the eoldes& month for forty years, according to the 
natives. For an insect-borne disease this seems very 
strange; but it is explained by the habits of the 
native in cold weather. He lights a fire in his house 
and sleeps near it. There is no attempt to ventilate 
the room, as the window and doorway are blocked up 
with mats. The temperature rises above the summer 
toom-heat, as I have proved. The louse is not in- 
commoded and it lives its normal life. The condition 
‘seems to be exactly comparable to those obtaining 
during typhus outbreaks in Russia during the winter. 

The spirochsete is widely distributed through the 
North. It shows quite extraordinary virulence, as 


the death-rate of the infected is apparently about 
57°7 per cent. The power of “seeding” the popula- 
tion appears to be high, as the adynamic cases have 
very little power to react, if any at all. 

^ This new disease has invaded the country probably 
along several trade routes, as & reference to the map 
will show the difficulty of explaining otherwise the 
early widespread nature of the epidemic in far-away 
Sokoto. 

The distribution and virulence of the spirochste 
are both excessive; yet the disease seems to be 
reaching a state of equilibrium, as all epidemics do 
sooner or later. Why is this? The reason is the 
active immunization of the survivors of an attack, 
and the consequent drying up of reservoirs of the 
virus upon which the louse can draw. But I believe 
that Iam watching more than that. I believe that 
I am watching the immunizing of a large part of the 
new generation. 

I turn to my text-books and look up the discussion 
of immunity in the various diseases. All discussions 
bristle with ' possibly," "it would appear," “it is 
probably explained," and I was struck with the idea 
that biological explanations are not invoked in an 
attempt to explain the facts. For instance Stitt [4] 
states, in the discussion of yellow fever, that “as 
proof that such immunity is not racial we may note 
that in Ecuador the natives of the endemic area 
about Guayaquil possess an immunity due to mild 
attacks in childhood; but the natives of Quito, 300 
miles distant, where there is no yellow fever, do not 
possess it." As the disease is absent from one of the 
places compared, there is clearly something different 
in the environment. It seems to me that you cannot 
compare the reaction of two populations, one of 
which has had experience of the test object, while 
to the other it is entirely new. We should never 
talk of racial immunity until we know that the whole 
race lives under the same conditions environmentally 
with regard to a particular disease. To know this 
we must know the bionomics of the cause, of the 
insect host (if existent) and of the people. 

The power to react to infection is inherent in all 
human beings. In this epidemic we see that the 
final, winning reaction is the production of antibodies. 
Now the infant is born with a polymorphonuclear 
leucocytosis, but a mild attack of an acute infection 
will quickly change the picture into a lymphocytosis. 
This is then the most primitive mode of fighting 
infection. 

Relapsing fever has attacked a non-immune popula- 
tion in Nigeria. The environment of the people does 
not help them, and it is a war of primitives. 

If ontogeny recapitulates phylogeny, it cannot be 
fortuitous that the infant’s reaction is being repeated 
in this new disease. The Nigerian native is showing 
us man’s primitive reaction. 

Speaking biologically, the only reason that the 
attacked survive is to hand on their spark of Life. The 
two pregnant women whom T had in hospital were 
brought in because of threatened abortion, and both 
did abort. But I have treated convalescent expectant 
mothers who had recovered from the disease and 
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needed only a tonic. Unfortunately I did not make a 
blood-count or a differential count, as I had not yet 
formulated any opinions about immunity. No doubt 
these women reacted as all other uninjected cases 
did, by the rapid production of antibodies via a 
lymphocytosis. 

The child in utero during the mother’s illness will 
be born with the tendency to react to infection in 
exactly the same way that his mother has recently re- 
acted. The antibodies in the mother’s blood must 
have passed into the child’s circulation, and I think it 
fair to presume that this pouring in of antibodies is 
bound to pull the trigger of the inherited tendency to 
produce still more antibodies. That means that the 
immunity of the infant is composed of two factors. 
The more immediately important is the passive 
immunity from the mother; the more ultimately im- 
portant is the active immunity developed in response 
to the maternal danger signal. 

The passive immunity may explain the remarkable 
immunity of the infant up to his sixth month from 
most of the infectious diseases. It is then exhausted, 
and, provided an infection is sufficiently heavy, the 
child has not enough active immunity to combat 
infection successfully. 

We accept the conception of the survival of the 
fittest, and it seems to me that nowhere does this con- 
ception help more than in the organism’s recovery 
from disease. It is inconceivable to me that the 
human organism can pass through such a crisis as it 
does in this epidemic without the impress being left on 
every tingling cell. The successful reaction must be 
recorded by nature, and its perfection, hereditary abso- 
lute immunity, is slowly built up by minute accretions 
from generation to generation. We must remember, 
however, that the very essence of the process is the 
continuance of the stimulus of antibody production ; 
of course by the continued presence of the particular 
pathogenic organism. 

Immunity is " racial" to trypanosomiasis in the 
game animals of Nigeria. Who can say that this 
immunity is extended to those animals which are not 
in a tsetse environment ? 

Stitt's example of yellow fever proves my point. 
Immunity is not racial, but an immediately heritable 
property which will appear racial when the process 
has gone on for an enormous period of time, provided 
that the whole race is in the same environment for 
that period. 

I think that I have read of a tribe losing its im- 
munity to some disease, but I have no reference to it 
in my notes. That is a process which I should expect 
to happen, as I believe immunity to be a character 
which is still being moulded by nature. 

The text-books are very prone to postulate “ mild 
attacks ” of an illness in childhood to explain an adult 
immune population. They are quite right so far as 
they go, in my experience of malaria, but why should 

the attacks be mild? This is not explained. 

‘ The European comes to Nigeria a physically fit man. 
He is armed with mosquito boots, mosquito net, 
quinine, doctors to advise him and to keep the station 
clean; and vet he gets malaria. His first attack is 


usually a sharp one and he is temporarily au ill man. 
The native baby in the Niger delta arrives and is kept 
naked in a house set in a tropical swamp. The infant 
death-rate in Lagos, which is in the middle oí 
numerous creeks, is 242 per 1,000. If we assume 
the infant mortality rate in the swamps to be half as 
much again, which I am assured is an excessive esti- 
mate, that means that six children in ten survive 
where a European, fully grown and fully protected, 
cannot live. Why do not all infants die? I can see 
no possible reason if it is not that they inherit a par- 
tial immunity to malaria. It is to be remarked that 
in these Southern pagan tribes it is the rule to starve 
the newly born for at least 48 hours, and some tribes 
extend the fast to as longas 96 hours. The effect on 
the child, who has just changed his environment more 
completely thanit can ever be changed again, must be 
colossal. 

These tribes, as far as is known, are holding their 
own; with the solitary exception of one which is 
disappearing under the influence of syphilis. 

The Northern Hausa is to-day in exactly the same 
position with regard to relapsing fever as the European 
with regard to malaria. Neither has any inherited 
immunity to their new infection, and they must rely 
on their individual power of developing active 
immunity. 

If the stimulus to immunity is persistent, from 
generation to generation, the immunizing process will 
go on to posterity, and the children will have “ mild " 
attacks of disease, so that their passive inherited 
immunity and their active acquired immunity will in 
time create an insusceptible adult population. 

It should be pointed out that every time that a 
case of relapsing fever is injected a biological offence 
is committed. The artificially cured cannot hand on 
his resistance, and we cannot tell what price his 
descendants will pay. 


SUMMARY OF PAPER. 


(1) Relapsing Fever came to Northern Nigeria for 
the first time early in 1924. 

(2) The Spirochzte is carried by the body louse, and 
possibly by the bed-bug as well. 

(3) The Spirochzte is probably not S. duttoni. It 
corresponds more to S. recurrentis in the clinical 
course of the fever; in its non - pathogenicity to 
guinea-pigs, and in the absence of Ornithodorus 
moubata as a host. 

(4) A clinical entity, the adynamic type, is super- 
ficially very like yellow fever, and it is probably 
identical with “the bilious typhoid ” of Greisinger, in 
Egypt. 

(5) The general mortality rate appears to be about 
577 per cent., and probably more than 5°15 per cent 
of the total population of Kano Province has beer 
wiped out. 

(6) Neokharsivan is specific, and, apart fron 
adynamie cases, the mortality should not be more 
than 1 per cent. for all treated cases. . 

(7) The rising of the depressed birth-rate and thy 
drop in monthly incidence of cases points to a: 
active immunizing of the population, the most impor 
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tant factor being the immunizing of the children in 
utero. 

(8) This inherited immunity is passive. It explains 
the " mild" attacks in childhood which lead to an 
immune adult population, as regards any long- 
established endemic disease. 

(9) The term “racial immunity " has tended to 
lead to confused thinking, as the all-important factor, 
the continued presence of the stimulus, is usually 
neglected. 

(10) Therefore, immunity is most usefully regarded 
as being an immediately heritable property, which 
will become racial, if the whole race continues to live 
in the same environment as regards the particular 
disease. 

I am deeply indebted to Dr. Connal, Director of 
The Research Institute, Yabba, for his constant 
willingness to supply me with stains, media and 
apparatus. 

The Director of the Medical and Sanitary Services, 
Nigeria, has kindly granted me permission to publish 
this paper. 
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The Cultivation of Endameba histolytica (William 
J. Boeck and Jaroslav Drbohlav, American Journal of 
Hygiene, July, 1925).— T wo strains of endamceba were 
obtained in culture from two cases of amoebiasis, and 
were found to be morphologically identical with the 
endamæba in the fæces of the patients and with Enda- 
meha histolytica. One strain, " K,” was grown in 
cultures for eight months and eleven days, and another, 
“E,” for three months. The most suitable artificial 
environment for the growth of E. histolytica was in 
either the Loeke-egg-serum or the Locke-egg-albumin 
medium, at a temperature of 37°C. An initial reaction 
of the medium pH 72-78 was necessary. The cul- 
tivation experiments demonstrated that E. histolytica 
may, in the absence of a diet of tissue juices, extracts 
and red blood-cells, eat bacteria. Both strains, isolated 
m cultures, proved to be pathogenic for kittens, in 
which they produced acute dysentery, colitis and, in 
two kittens, a liver abscess. Prolonged cultivation 
did not influence the virulence of the amcebe. The 
work reported by Cutler (1918) with respect to the 
cultivability of Æ. histolytica is confirmed by these 
experiments, but it was impossible to produce encyst- 
ment under the conditions through which Cutler 
claims to have brought it about. The media used 
proved to be more suitable for the multiplication of 
E. histolytica than the blood-bouillon medium.  En- 
cystment occurred in a culture of the “ E" strain of 
E. histolytica on one occasion only. The Locke-egg- 
serum and Locke-egg-albumin media have proved 
suitable for the cultivation of E. histolytica, Chilo- 
mastir mesnili, Trichomonas confusa, C. gallinarum, 
T. gallinarum, and has maintained E. coli and 
Endolimax for a period of three days. 
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THE HAYLING BRITISH MOSQUITO 
CONTROL INSTITUTE. 
Some five years ago the inhabitants of the central 
residential area of Hayling Island found it impossible 
to sit in their gardens in the late afternoon during 
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the summer and autumn. This was owing to the 
mosquito nuisance which had been inereasing year 
by year, and had become intolerable. To combat 
this nuisance Mr. John F. Marshall, M.A., F.L.5. 
and F.E.S., assisted by Sir Richard Gregory, editor 
of Nature, founded the Hayling Mosquito Control 
Committee, which was the first organization in Eng- 
land to attack the mosquito from the ‘‘ nuisance ”’ 
point of view. The first task of the Control Com- 
mittee was tc diseover what species of mosquitoes 
were the chief offenders, and for that purpose 
several thousands of mosquitoes were caught with- 
in the central residential area and identified. "This 
preliminary research made by Mr. J. F. Marshall 
diselosed the interesting fact that practically the 
entire mosquito nuisance was caused by one par- 
ticular species, namely, Ochlerotatus detritus, which 
breeds in brackish water. 

Further investigations proved that the breeding 
places of the larvæ of Ochlerotatus detritus were 
about a mile and a half distant from the centre of 
the main residential area; that they were present in 
large numbers in stagnant salt or partly salt water; 
that the larve thrived not only in brackish water, but 
also in pure sea water, provided it was stagnant; 
and that the ‘‘ hatching out ’’ season of Ochlerotatus 
detritus was abnormally long in comparison with 
that of other British mosquitoes, the adults being 
produced continuously from March to November. 
Measures based on these facts were gradually intro- 
duced, and with the abolition or control of the 
principal accumulations of stagnant salt water the 
nuisance was, successfully dealt with. The result 
has encouraged neighbouring sea coast district 
authorities to seek advice and guidance from Mr. 
Marshall to rid them of a similar mosquito nuisance, 
It was necessary for the advancement of the work 
that there should be a mosquito control laboratory 
and museum, and these were provided by Mr. Mar- 
shall in his house, But now, in view of a scheme of 
research on a wider basis, and the need of provision 
lor praetieal training of students and others likely 
to be engaged in mosquito control, Mr. Marshall has 
had built at his own cost a fine institute called the 
Hayling Mosquito Control Institute and equipped 
it. This institute was opened on August 81 of this 


year by ‘ir Ronald Ross,  Director-in-Chief 
of the Ross Institute and Hospital. There 
was a large attendance of members of the 
British Association and of residents on the 


island and neighbourhood. Sir Richard Gregory, 
who presided, said it was one of the glories of British 
science that some of its best work had been done by 
non-professional workers—men who had taken to 
the study of Nature purely for the love of it, and 
that the British Mosquito Control Institute was the 
outcome of work of that kind conducted by Mr. 
Marshall. In glowing terms he also described the 
results which had in the course of time followed 
the epoch-making discovery of the transmission of 
malaria through the anopheline mosquito by Sir 
Ronald Ross, whose work had placed Sir Ronald 
among the benefactors of mankind. 

Sir Ronald Ross, in an interesting speech, said 


that when he began his work in India thirty years 
ago he could not obtain a single book or even a 
good article on the subject of mosquitoes of that 
country. Now they possessed much knowledge on 
the subject. But more energy was needed to act 
upon this knowledge. The work already done agains! 
disease caused by mosquitoes was only the begin- 
ning. The ultimate aim was to control not only 
mosquitoes, but all the dangerous and unpleasant 
pests which affected human beings and their crops 
and herds everywhere, After alluding to the objects 
of the Institute he remarked that mosquito control 
here would facilitate mosquito control in the most 
pestiferous regions of the earth, and the day might 
come when all those fertile tracts of the world now 
dominated and ravaged by King Malaria and King 
Mosquito would be laid open to civilization. 

A vote of thanks to Mr. Marshall, proposed by 
Mr. T. Regan, President of the Zoological Section of 
the British Association, seconded by Colonel James, 
of the Medical Department of the Ministry of 
Health, brought an interesting ceremony to a close, 
and the three hundred guests had the opportunity 
of inspecting the Institute, which contains a demon- 
stration museum, a laboratory, drawing and record 
offices, photographie rooms, a mechanical workshop 
and rooms for research workers. 


S. 
————9————— 


Annotations. 


A Buffered Solution for Perfusion of Isolated Organs 
(R. N. Chopra and Sudhamoy Ghosh, Indian Journal 
of Medical Research, July, 1995).—Ordinary Ringer's 
solution and Tyrode’s solution are unsuitable for 
perfusion of isolated organs, on account of the wide 
range in the variation of their hydrogen-ion concen- 
tration under experimental conditions (temperature of 
31^ C. to 40° C. and constant bubbling of oxygen). 
Variations in the hydrogen-ion concentration of 
Fleisch's solution are so small as to be negligible 
under experimental conditions.  Fleisch's stock 
solution keeps indefinitely in a paraffined bottle in 
tropical climates. 








Some Observations on Normal Sugar-Content of 
Blood and the Sugar Tolerance Test (S. L. Bhatia 
and G. Coelho, Indian Journal of Medical Research, 
July, 1925).—Blood-sugar was estimated in thirty- 
eight normal subjects, of whom eighteen were those 
who lived on a “ mixed” diet, and twenty were pure 
" vegetarians,” partaking of large quantities of carbo- 
hydrates. In the former class (non-vegetarians) the 
average blood-sugar was lower, tolerance for carbo- 
hydrates greater, and glycuresis less common than in 
the latter (vegetarians). The significance of these 
differences in the two classes of individuals is 
discussed. 





Monilia Psilosis Ashford in Severe Anemia associated 
with the Sprue Syndrome (Lawrence Weld Smith, 
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Philippine Journal of Science, April, 1994).— Eight 
cases of severe anemia associated with the sprue 
syndrome were dealt with, and the Monilia psilosis, 
Ashford, 1914, was isolated from these cases, this 
being the first time it has been reported from the 
Philippine Islands. The specific nature of the com- 
plement fixation in sprue, using & watery extract of 
M. psilosis as antigen, was discussed. The histo- 
pathology of the peripheral blood was described, and 
on the basis of the blood-picture this anæmia was 
tentatively classified as aplastic. 





Microbic Virulence and Host Susceptibility in Para- 
typhoid-enteriditis Infection of White Mice. The Effect 
of Selective Breeding on Host Resistance (Leslie T. 
Webster, M.D., Journal of Experimental Medicine. 
July 1, 1925).— The survivors of an experimental 
mouse typhoid infection, selected and bred for a 
number of consecutive generations, give birth to off- 
spring which are more resistant to the disease than a 
random group of the same inbred race. The offspring 
of females most susceptible to this infection give birth 
to individuals which are more susceptible than a group 
of similar unselected mice. 





Observations on the Possibility of Cure of Syphilis 
in Rabbits with Arsphenamine (Alan M.Chesney, M.D., 
and Jarold E. Kemp, M.D., Journal of Experimental 
Medicine, July 1, 1925).—The authors find that it is 
possible to treat syphilitie rabbits in such a manner 
às to render the lymph nodes incapable of transmitting 
infection to normal rabbits. The treatment should 
be begun either early or comparatively late in the 
course of the disease. If early, the animals are almost 
certain to be infected a second time, but if the treat- 
mentis begun late, they are almost uniformly refractory 
toa second infection. This refractory state in rabbits 
may possibly be explained by the existence of an ac- 
quired immunity which persists after the abolition of 
the disease, more than to the continuance of the first 
infection. It seems, under certain conditions, possible 
to reinoculate rabbits and, without producing any 
lesion at the portal of entry, produce generalized 
infection. 





Biochemical Study of Resistance to Mildew in Oeno- 
thera (Joaquin M. Maranon, Philippine Journal of 
Science, April, 1924).—In order to discover whether 
or not there were definite correlations between 
chemical composition and reaction to mildew, chemical 
analyses were made of several resistunt and suscepti- 
ble hybrids and elementary species of Oenothera. 
These analyses were extended to other plants which 
had strains resistant and susceptible to other forms 
of powdery mildew. The resistant strains are higher 
in tannin and water-soluble acid, and in the majority 
of cases they are also higher in crude fibre than the 
susceptible ones. The susceptible strains are com- 
paratively high in total nitrogen and total ash. The 
forms of nitrogen that are high in the susceptible 
strains during infection are the amino acids and nitro- 
genous compounds of non-basic character. The leaves 


of the susceptible plants are very rich in protein 
nitrogen when the plants are approaching senility. 
As compared with that of the resistant plants, the 
ash of the susceptible plants is exceedingly high in 
calcium and sulphur. The same correlation of chemical 
composition with disease resistance was found in all 
the strains examined, which comprised wild elementary 
species, reciprocal hybrids and mutations. Differences 
in chemical composition are found in both resistant 
and susceptible strains, before infection and after, and 
during the period when the leaves show chlorophyll 
degradation, indicating that the characteristic features 
of these two strains are constitutional. The chemical 
analysis made of the susceptible and the resistant 
plants of Syringa vulgaris, Desmodium canadensis, 
Helianthus giganteus, and Solidago canadensis con- 
firms the findings in regard to Oenothera. An exception 
was found in the total ash and water-soluble acid con- 
tents of Helianthus giganteus, but the plants were 
wild and may not have been genetically as close 
as appearance indicated. Resistance in plants is 
doubtless due to a complex of interesting factors. 
Factors that increase tannin and acid and that de- 
crease water-soluble nitrogenous compounds tend to 
build up immunity. 
———— 9 ————— 


Current Miterature. 


BULLETIN DE LA SOCIETE DE PATHOLOGIE 
ExoTIQUE. 


May 13, 1925. 


Malaria at Oude (Georgia): Study on Mountain 
Malaria (N. Roukhadzé).—Oude is a small village 
in the Caucasus, 1,100 metres above sea level, with 
a population of 3,000 people, nearly all agriculturists 
or horticulturists. The cultivated lands lie in the 
valley of the River Koblianistchai, 1-2 km. from the 
village and at an altitude of less than 50-100 metres. 
The percentage of the inhabitants with malaria is 
about 27:0, mostly attacked during the month of 
August; there are few cases in July and only 2 per 
cent. in spring. 40 per cent. of the malarial 
patients are between the ages of ten and nineteen 
years. It is well known amongst the inhabitants 
that it is chiefly those who work in the valley of 
the Koblianistehai who suffer from malaria; the 
women and children who never descend to the 
valley are rarely attacked. It was only in the 
valley, and in no other part of the village, that 
mosquitoes were found. Along the canals, where 
the water in August is 13-149, culex were found in 
quantities, but no anopheles. At 1 km. to the east 
of the village more anopheles (maculipennis) than 
eulex were found. About the middle of August the 
cold commences in the mountains, and it is then 
that the mosquitoes leave the plains to hibernate; 
this has also been noted in other parts, It is be- 
lieved that at Oude the mosquitoes hibernate either 
in the trunks of the trees or under the dead leaves 
on the ground, With regard to parasitology, not 
one ense of Plasmodium malarie was deteeted 
among forty-two positive cases; in most enses P. 
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precoz was present. Another interesting fact is the 
spontaneous eure which often occurs at Oude. 

Antispirillar Vaccinotherapy in Fuso-spirochetal 
Affections of the Skin and Mucose (R. Pons).—A 
saprophytic germ (Spirillum) of the human buccal 
cavity gives rich cultures on solid media. Sub- 
cutaneous injection of 2 c.c. of this culture, forty- 
eight hours old, causes a necrosis of the epidermis 
and dermis in the rabbit; there is putrid gangrene 
of the phagedenic ulcer type on the skin, and of 
the **noma'' type on the buccal mucous membrane. 
The causation of necrosis by this germ led the author 
to believe that it probably played some part in 
uleerous affections of the mouth and, in a general 
way, in fuso-spirochetal affections, and therapeutic 
experiments were carried out on human subjects 
suffering froin tropical ulcer, The results were 
sxcellent: in forty-eight hours all pain had ceased, 
the inflammation had disappeared and the ulcera- 
tion had greatly ameliorated. After three days there 
was no sign of necrosis, and after the fourth day 
sicatrization commenced. 


First Experiments of Antituberculosis Vaccina- 
tion of Infants in Cochin China and Cambodia (J. 
Bablet).—Good results have been obtained with 
antitubereulosis vaceination. Children less than ten 
days old were given 1 eg. (in three doses) every 
three days, of B.C.G. cultures prepared according to 
Calmette’s technique. Number of children vac- 
cinated was 506. No trouble of any sort followed 
the ingestion of the vaccine. Antituberculosis vac- 
cination is now generally used in Cochin China. 


Leprosy and the Wassermann Reaction (Louis 
Simon).—In twenty-four cases of leprosy examined 
by the author the Wassermann test was positive; 
only one ease was doubtful. 


The Antimalarial Campaign at Gagri in 1923 and 
1924 (N. Roukhadzé).—During the nineteenth cen- 
tury Gagri was the most malaria-infected place 
along the southern borders of the Black Sea. At 
the beginning of the twentieth century the Duke 
of Oldenburg founded a very fine climatic station 
there and, thanks to publie hygiene and sanitary 
surveillance, local malaria did not surpass 10 per 
cent. After the revolution, however, through lack 
of surveillance Gagri became unhealthy, malaria 
inereased, and in 1922 90 per cent. of the inhabitants 
were attacked. In 1923 the climatie station of Gagri 
was restored, and the stagnant pools and reservoirs, 
which were full of organie residue and animals 
(fish, frogs, snakes, &e.) were cleared. Conditions 
soon began to ameliorate and the percentage of 
malaria infection to decrease. The parasites found 
in the different seasons are the same all along the 
southern borders of the Black Sea; in winter Plas- 
modium. malarice ; P. vivax in spring, and P. precoz 
in autumn. From the statisties it is seen that the 
percentage of parasite carriers always corresponds 
to the intensity of the malaria epidemic in the 
country; and that healthy people with gpleno- 
megaly furnish a larger number of parasite carriers 
than do normal people with a healthy spleen. The 
virulence of the epidemic in 1022 is accounted for by 


the presence in Gagri of numerous soldiers of the 
Red Army and refugees who had never previously 
suffered from malaria. The malaria parasites in 
this class acquire a special virulence and cause ex- 
tremely grave clinical symptoms in cases of re 
infection, even in chronic patients. In 1924 the 
malarial campaign was continued on the same lines 
and excellent results have been obtained, and 
although the population is nearly four times as 
large as the previous year, ‘only two primitive 
eases have been reported. Already, in 1904, Ano- 
pheles maculipennis and A. bifurcatus existed at 
Gagri, but to-day, thanks to the anti-malarial cam- 
paign, only the latter is to be found in the local 
forests. 


First Experiments with *' 300 ” in Experimental 
Cases of Trypanosomiasis and in Human Trypano- 
somiasis (J. Laigret and M. Blanchard).—In these 
experiments ‘‘309'' has shown a trypanocidal 
action comparable to that of Bayer '' 205 " in ex- 
perimental infections of guinea-pigs (Trypanosomu 
pecaudi and T, gambiense). The dose of 0:05 gr. 
per kilo of weight completely cures the infected 
guinea-pigs if the treatment is carried out during 
the first month after the first positive examina- 
tion. Later the animal ean be sterilized with 0-08 
gr. per kilo. In the treatment of sleeping siekness 
‘< 809,” like ‘‘ 205,’’ proves inferior to the arsenies. 
Peripheral sterilization is easily obtained, but it is 
of short duration; it also causes albuminuria in 
most cases. The preventive action of this product 
is also good, It has not yet been possible to prove 
the prophylactic action of ''8309"' in man; one 
must first be sure of the renal troubles that the 
medication provokes. It is thought there might be 
u possibility of cure being effected by using atoxyl- 
309 mixed, and that it might be advantageous in 
reducing the number of re-infections. 


The Hemogregarina of the Horned Viper (Hiero: 
gregarina seurati, Laveran and Pettit, 1911); its 
Forms of Reproduction (H. Foley and A. Catanei).— 
Of 154 vipers (Cerastes cornatus L.) 24 per cent. 
harboured hemogregarina; the affection is» more 
frequent among the large vipers. The different 
forms observed are minutely described. 


The Second Case of Kala-azar in an Adult of 
Tunisia (Et. Burnet and F. Masselot).—Before the 
year 1925, kala-azar had never been observed in 
Tunisia in people older than nine and a half years. 
In the Bulletin de la Soc. méd. des Hóp. de Paris. 
of April, 1925, a case was reported in a woman of 
26 years of age. The present case is a woman of 
89 years, born at Marseilles, where she lived till 
the age of 5 years; she afterwards lived in Corsic: 
and came to Tunis in 1906, where she was a nurse 
in the French hospital. 


On the Frequency of Asthma in Tangiers (R 
Remlinger)—At Tangiers, as in most places, ne 
age is exempt from asthma, and the two sexes seem 
to be about equally affected, and social conditions 
professions, &e., seem to have no effect on the ceon- 
dition. Tangierian asthma is difficult to eure and 
is subject to many relapses. 


| 
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NOTES ON THE CULTIVATION OF CERTAIN 
AMŒBÆE AND FLAGELLATES OF MAN, 
USING THE TECHNIQUE OF BOECK AND 
DRBOHLAV. 


By J. G. THomson, M.A., M.B., Ch.B., 
Director of Protozoology, London School of Hygiene and 
Tropical Medicine, 

AND 
ANDREW Rosertson, M.B., Ch.B., 


Assistant in the Department of Protozoology, London School 
of Hygiene and Tropical Medicine. 


MATERIAL. 


Tug material on which the following cultural ob- 
servations were based was derived from several 
sources. The two cases of infection with Entamabua 
histolytica were patients in the Hospital for Tropical 
Diseases under the eare of Dr. P. Manson-Bahr, to 
whom acknowledgments are due for his kindness 
in giving aecess to the infected material. 

The Dientameba fragilis culture was obtained 
from a colleague on the staff, and the remainder 
from medical men attending the general course of 
the School of Hygiene and Tropical Medicine. 
Accordingly, while the cultures were actually ob- 
tained in London, the infections were probably ob- 
tained in widely diverse parts of the world. 

The medium used for the cultivation was the 
Locke egg albumin of Boeck and Drbohlav with 
certain slight modifications. 


CULTIVATION OF Entama@ba histolytica. 


The cultivation of E. histolytica proved to be a 
comparatively simple matter, when the difficulties 
encountered with the other human amcebe are con- 
sidered. Some of the blood and mucus from the 
stool was placed in culture tubes, incubated at 37° C. 
for twenty-four hours, and then examined, The 
amcebe were very scarce, indeed, so scanty were 
they that it was only after prolonged search that 
one individual was found, nor did they increase in 
numbers at the subsequent examinations. Sub- 
cultures, however, were made and these proved to 
contain a considerably greater number of individuals. 
Thereafter it was simply a matter of daily trans- 
planting some of the fluid from the base of the tube 
and from the surface of the lowest part of the egg 
slope to ensure a continuance of the strain. The 
amebe continued to increase in numbers until the 
experiments were terminated. 

The first strain was isolated on March 25, and 
was discontinued on July 25, 1925, the cultures 
having been transplanted ninety-six times, in all 121 
days. The initial culture of the second strain was 
made on June 14, and discontinued on July 25 also, 
the number of transplants being thirty-seven over 
a period of forty-two days. From the experience 
obtained with the other protozoa cultivated in this 
manner there seems no doubt but that the simplicity 


with which both these strains were maintained, was 
due to the fact that Blastocystis hominis was not 
present in the cultures. 

Attempts were made to experimentally infect a 
kitten by rectal injections of the cultures, but with 
negative results. It is intended to repeat these in- 
oculation experiments at some future date. 

Owing to the fluid nature of the medium fixed 
aud stained preparations were not particularly easy 
to obtain, Those, however, which were well stained 
showed amab:e morphologically identical with those 
in the stools of the patients, except in one particular, 
viz., the cultural forms ingested bacteria. Boeck 
and Drbohlav succeeded in getting the Entamabe 
in their eultures to feed on red blood-cells when a 
quantity of blood was added to the medium. On 
the oecasion when human blood was added to the 
cultures of the two strains under discussion no 
umcbx were found with included red corpuscles. 

Various other media were tried, but it was found 
that the strains, once established on the Locke egg 
albumin, did not progress so favourably on the 
cthers. Slopes of blood-agar were used, also agar, 
nutrient-agar and egg-agar slopes. 

Eneystment took place from time to time in the 
cultures. The cysts were always scanty, and their 
numbers did not appear to bear any relationship to 
the numbers of free amcebe. No reason was ap- 
parent why cysts should appear in one tube and not 
in another. Age of the culture had seemingly no 
bearing on the question, since, owing to the bacterial 
overgrowth in the older tubes, growth, multiplica- 
tion and encystment were inhibited. The cysts were 
found in tubes which were about forty-eight hours 
old. They had one, two and four nuclei, and had 
the characteristic rod-shaped chromatoid bodies. 


Movement or Entameba histolytica. 


The different ways in which the various species 
of amæbæ moved was most striking, each having 
its characteristic mode of progression. For the pur- 
pose of observing the movements a warm chamber 
was used which enclosed the whole microscope. 

When actively motile, E. histolytica became 
stretched out in a ribbon-shape with blunt rounded 
ends. The ectoplasm, while clearly differentiated 
from the endoplasm, yet tended to maintain the 
general outline of the ameba. That is to say the 
blunt, round, anterior end consisting of the ecto- 
plasm was the same width as the remainder of the 
body. Movement was usually more or less direct, 
not as in some of the other species, indeterminate, 
and the distance covered considerable. The nuclear 
structure was always of the same type as that found 
in man, but the body showed greater vacuolation 
and also contained ingested bacteria. 


Entameba coli. 

A strain of E. coli was maintained for sixty-nine 
days. Transplants were made daily, This culture, 
as were all the others, with the exception of the E. 
histolytica, was badly contaminated by Blastocystis 
hominis, which grew and multiplied at such a speed 
as to completely occlude all the protozoa present. 
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By making such subcultures practically every 
twenty-four hours, it was found that the amebe 
could keep pace with the growth of the Blasto- 
cystis. No cysts were found in the cultures. 


MovEMENT AND MonPnoLoaY or E. coli IN CULTURE. 


Morphologically, the specimens in culture did not 
differ from those found in fresh human feces. They 
appeared to be very susceptible to changes in tem- 
perature, and, if placed on a slide which was more 
than three or four degrees below 37° C., they 
rounded up, and withdrew their pseudopodia. When 
actively motile, they showed a clearly marked differ- 
entiation between the clear hyaline ectoplasm and 
the coarsely granular enduplasm, In view of the 
old conception of E. histolytica having a much more 
clearly defined ectoplasm than E. coli the large 
amount of ectoplasm shown by the majority of the 
cultured E. coli was striking. They did not tend to 


few amcebe were identified, They were approxim- 
ately the same size as the blastocysts, and, using a 
low magnification, could quite easily be missed. 
Subsequently, the dientamabe grew fairly well, 
although it was extremely difficult to keep pace 
with the overgrowth of the blastocysts. The cul- 
tures, too, seemed to show a certain degree of 
periodicity as regards the numbers present. Making 
daily subcultures of approximately the same quantity 
of fluid each time it was found that the numbers of 
amcebe increased daily for about five or six days, 
when they attained their maximum. They then 
dropped off suddenly, so that for two or three days 
it might be a matter of difficulty to demonstrate a 
single individual, and, next, gradually picked up 
again. 

Previous observations on D. fragilis have shown 
that the ratio of binucleate to uninucleate individuals. 
was about four to one. In culture the ratio was in- 





A. R. del. 


Fic. 1.— Camera lucida drawings at a magnification of approx. x 1,600, of the successive shapes adopted by a 
single moving Dientamaba fragilis at intervals of from fifteen seconds to one minute. 


progress over the slide, but moved atout over the 
sanie spot, extruding their large, blunt, rounded 
pseudopodia in all directions. The movement was, 
-in comparison with that of the other species, sluggish 
and ponderous. The body was usually rounded, and 
seldom adopted the wide ribbon or band outline 
ef the E. histolytica, and, if it did, soon returned 
to the rounder or more compact shape. 
Dientameba fragilis: irs CULTIVATION, MORPHO- 
LOGY AND MOVEMENT. 


A stool was obtained from a person who was 
known to be a carrier of this amæba and a portion 
was placed in a warmed culture tube very soon after 
the passing of the fæces. The following day there 
was a huge growth of the Blastecystis—in paren- 
theses it may be said that it has never yet been 
found possible to find Dientameba fragilis in a stool 
which did not have a heavy infection of these vege- 
table cells—-but no amebs were discoverable. Sub- 
cultures, however, were made, and these also were 
without result, but on culturing for a third time, a 


creased to five, sometimes six, or even more, to 
one. They tended to be uniform in size, and did 
not often show the same extremes as are found in 
human stools. The nuclear structure is the same 
as that previously described (Thomson and Robert- 
son, 1923). 

The movement is characteristic. Text fig. 1 shows 
graphically the successive shapes adopted by one 
amceba. They were drawn with the camera lucida, 
the microscope being in a warm chamber at 37° C., 
and are as accurate representations as can be ob- 
tained by such means of continually moving organ- 
ism. Dientamæbæ do not tend to cover a great 
deal of ground, staying, rather, in the same situa- 
tion, extruding pseudopodia in an aimless fashion 
in all directions. 

The pseudopodia are pushed out rather suddenly, 
but not to any great distance. In outline they are 
conical, and, as soon as the pseudopod has reached 
the extent of its travel, it usually widens, so that a 
flattened band of ectoplasm surrounds a consider- 
able part of the circumference of the body. From 
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this wide, fiattened, leaf-like (as Dobell, 1918, 
originally described it) pseudopodium, other conical 
processes May come out, stul further accentuating 
the crenated leaf-like appearance. 

No cysts were ever found in the cultures. The 
blastocyst infection, mentioned above, was so in- 
tense that the amæœæbæ were overgrown in a very 
short space of time, too soon, probably, to permit 
of cyst formation even supposing the other con- 
ditions were suitaule. The method suggested by 
Boeck for ridding flagellate cultures of blastocysts 
by centrifuging the culture, allowing the tubes to 
stand for some minutes and then pipetting off the 
Huid containing a few flagellates, but supernatant 
to the blastocysts, was unfortunately of no avail in 
the present instance. 

The characteristic degeneration of D. fragilis was 
well seen in these cultural forms, In one respect, 
however, they differed from the preconceived ideas 
of the amceba, viz.: they were much more resistant 
to external influences than the forms in the feces. 
lt is perfectly true that they are peculiarly sus- 
ceptible to the influences of temperature variations, 
a fall of even a few degrees being sufficient to cause 
them to round up and withdraw the ectoplasmic 
projections, but if the temperature is raised again 
to 87° C. they will move as actively as before, 
Specimens have been kept under observation, with 
the microscope in a warm chamber, for three hours 
or even longer without any apparent change. Light 
certainly has an effect upon them resulting in a 
slowing of the movement, yet they will tolerate 
even a fairly strong illumination for at least half 
"n hour, and still be actively motile. It seems a 
possible hypothesis, therefore, that the rapid death 
and degeneration of the amcbe soon after leaving 
the body is due not so much to the adverse con- 
ditions of temperature, &c., as to the feces con- 
stituting an unfavourable medium. If this should 
happen to be the case it might be the explanation 
'"hy cyst formation does not, so far as is known, 
take place in the human body. Kofoid, 1923, re- 
ported the finding of the encysted stage in the 
feces, and gave illustrations of uninucleate and 
hinueleate eysts. Forms, similar to those he figured, 
have frequently been found in the cultures, and in 
cases of human infection, but it has not Eeen possible 
ic produce convincing evidence of their cystic nature 
It seems much more likely that these are rounded 
"p amebe with a thin layer of protective ecto- 
plasm all round. 


Tue PROBABLE CULTIVATION or Jodameba biitschlii. 


Portions of fæces each having a heavy infection 
of Iodamerba biitschlii cysts were planted in culture 
tubes. On each occasion there was a rapid growth 
of amebe. Unsuccessful attempts were made to 
infect a kitten by rectal injections of the cultural 
ameba. It is accordingly impossible of proof that 
lodameba was cultivated on this occasion, although 
extremely probable. There were in feces from 
both patients a few free, or, better, precystic 
iodamebe. A further reason why greater insist- 





ence is not laid on this claim to have cultivated 
lodamaba bütschlii is the similarity between certain 
free-living forms and tne amwba in question, and, 
wnie every possible precaution was taken to avoid 
contamination tais could not be absoluteiy excluded. 
On the other hand, it is most suggestive that the 
same response was obtained on the two occasions, 
wonen Cultures were maae ot ioaamæba cyst cases, 
and on these occasions only. Lastly, the amcbe 
in culture corresponded closely with the descriptions 
of free [odamaba bütschlii in the literature, 


MOVEMENT AND MORPHOLOGY. 


The movement is very similar to that described 
in the case of Entamæba histolytica. A series of 
outline drawings, which were drawn in the same 
Inanner and at the same magnitication as those of 
INentama@oa fragilis, ot an amveba has been made 
to illustrate the method of progression. The 
amceba is usually stretched out in an elongated 
form, and is rather wider towards its posterior end, 
ie., the end opposite the direction of travel. The 
pseudopodia are blunt, about the same width as, 
or a trifle less than the width of the body, and are 
composed of clear hyaline ectoplasm. The direction 
of movement is chiefly straight, and, if the amceba 
meets with an obstruction, it attempts to shove its 
way through rather than withdraw and change its 
line as Dientameba would do. The body is vacuo- 
lated and may contain bacteria, &c. The nuclear 
structure does not differ in any way from that 
already described by many workers. 

Cysts were never formed. In addition to the 
ubiquitous Blastocystis both cases also had Tricho- 
monas hominis, and, indeed, this may serve as a 
good example of what may be termed a hidden or 
‘* occult ’’ infection, Despite a careful search of 
the stools, by several individuals working indepen- 
dently, no trichomonas was found, and it was only 
after the cultures had been running some days that 
the presence of the flagellate was discovered. These 
flagellates gradually grew more numerous, but as 
they did so the numbers of the amebe declined 
until eventually a pure culture, pure in the proto- 
zoological sense, was obtained, At first the rapid 
growth of the amæœbæ, the gradual increase of the 
flagellate, as if fighting an uphill battle, the even- 
tual ascendeney of the trichomonas and the final 
extinction of the amcebe was most striking. The 
iodameba culture ran for forty-six days over a 
series of forty subcultures before the amebe had 
finally disappeared. The second culture was dis- 
continued after a shorter period. 


CULTIVATION OF Endolimaz nana, 


A strain of E. nana was obtained from one of the 
members of the General Class of Tropical Medicine, 
who had recently returned from abroad. The 
amceba:, once they had become accustomed to the 
medium, grew fairly well, but the cultures always 
required careful watching. No eysts were formed. 
The culture was discontinued after nineteen days 
and the number of cultures was fifteen. 


E 








MorruoLocy AND MovEMENT oF E. nana, 


The nuclear structure and eytoplasm did not differ 
in any essential from the fecal forms, Just as the 
movement of the cultural Jodama@ba closely paral- 
leled that of E. histolytica, so does that of E. nana 
bear a resemblance to that of E. coli. The ameba 
tends to remain compact, while the wide pseudo- 
podia are extruded in aimless fashion in all con- 
ceivable directions. It changes its situation but 
slowly, preferring to remain in one spot. 


CULTIVATION OF CERTAIN FLAGELLATES. 


As noted above, no difficulty was experienced in 
getting Trichomonas hominis to thrive in this 
medium; it was not such an easy matter to get 








lates were present in considerable numbers in the 
fluid parts of the stool, and cysts, too, could also 
be found with a certain amount of difficulty, partly 
because of their small size and their scarcity, but 
more especially the ease with which they could be 
confused with the smaller Blastocystis, which were 
very abundant. 

A quantity of the faces was placed in a tube 
of Locke egg albumin, and incubated for twenty- 
four hours at 37° C., when it was found that the 
flagellates had increased .in numbers, and many 
forms were in process of division. Subcultures, 
accordingly, were made, but these proved unsuc- 
cessful, no moving forms being found in twenty- 
four hours. The original culture, on the other 





certain other intestinal flagellates to grow in it. 
Chilomastiz mesnili was found to grow extremely 
well, when the expedient which will be described 
later in connection with Tricercomonas intestinalis, 
was adopted. 


Tricercomonas intestinalis WENYON AND O'Connor, 
1917. 

The person in whose feces Tricercomonas intes- 
tinalis Wenyon and O'Connor was found had been 
in England for about two months previous to the 
date on which his stools were examined, He was 
British by birth, but had been resident for some 
considerable time in the Federated Malay States. 
There was no history of his having suffered from 
intestinal disorder at any time, nor had his feces 
ever been examined before for protozoa. The flagel- 


A. R, del. 
Fic. 2.—Camera lucida drawings at a magnification of approx. x 1,600, of the successive shapes adopted by 
a single moving amoeba from a culture of human feces containing Jodamaba bütschlii. 


hand, still eontained numerous actively motile flagel 
lates after eight hours had elapsed, so that the con 
clusion was arrived at that the medium was prot 
ably deficient in something which had been pre 
sent in the first instance. Portions of huma: 
feces each about the size of a pea, which had bee: 
sterilized by boiling, were added to fresh cultur 
tubes, and these in turn were inoculated from th 
original culture. No difficulty was experienced afte 
that in continuing the strain, but the flagellates di 
not thrive if the small portion of feces was nc 
added to each tube. 


MonPHoLoay AND Movement oF T. intestinalis. 
The morphological characters of this flagellat 
of the human intestine have been accurately di 
scribed by previous workers. Dobell and O’Connc 
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(1921) raised the question of the identity of Tricer- 
comonas intestinalis Wenyon and O'Connor, 1917, 
with Enteromonas hominis da Fonseca, 1915. It 
is quite clear from the study of the flagellates in 
the feces and in culture that T. intestinalis differs 
from the description given by da Fonseca. 

The free forms of this parasite show an extra- 
ordinary degree of motility. At first the movement 
of the flagella, and of the organism as a whole, is 
much too rapid to allow of accurate observation, 
but after an interval of about one and a half to 
two hours the quickness of the lashings is much 
modified. Dark ground illumination is very help- 
iu in determining the nature of the movements. 
There are three anterior flagella arising close to- 
gether from what appears to be a single blepharo- 
plast. These do not work in unison, nor do they 
propel the organism in the same direction, but rather 
produce an erratic series of jerky movements to- 
wards whichever side the most recent flagellar pro- 
pulion has taken place. The fourth flagellum, 
which has a separate blepharoplast, leaves the body 
st some distance from the three anterior flagella, 
the intervening portion of the body being flattened 
und less liable to the amcboid movements shown 
by the remainder of the body. This flagellum is 
stouter and a trifle longer than the three anterior 
flagella, and its function seems to be more to steady 
and direet the body rather than to directly propel 
the organism. When the movement is studied in 
organisms which are fresh, the combined result of 
il the flagella lashings is, in addition to propulsion 
forwards, a peculiar vibratory motion which can 
best be deseribed as ‘‘ hovering.” 

Eneystation has occurred in the cultures. The 
cysts were never numerous, nor did they in any 
way correspond with the number of free forms in 
the eultures. The peculiar granules, brown stain- 
ing with iodine, which have been noted in a previous 
taper (Thomson and Robertson, 1925) as occurring 


T the cysts in feces were present in the cultured 
evsts, 


Giardia (Lamblia) intestinalis. 


. Allattempts up to the present to cultivate Giardia 
lave been negative. 


SUMMARY. 


il) The work of Boeck and Drbohlav on the culti- 
vation of Entamæba histolytica and Entameba coli 
has been confirmed. 

(2) Dientamæba fragilis has been cultivated. 

(3) Endolimaz nana and Iodamæba biitschlii have 
also been cultivated, but experiments to inoculate 
Sittens with the cultures were negative. 

(4) Trichomonas hominis, Chilomastir mesnili 
and Tricercomonas intestinalis grow readily on the 
medium of Boeck and Drbohlav to which has been 
added a small quantity of fresh sterile human feces. 
_ (5) The movements and behaviour of the organ- 
isms in culture have been studied. : 
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SOME OBSERVATIONS ON THE COMMON 
ENDEMIC FEVERS OF CEYLON. 


By Enic C. Spaar, M.D., B.S., B.A.Lond., M.R.C.P. 


Physician, General Hospital, Colombo; Lecturer on Clinical 
Medicine at the Ceylon Medical College. 


THe MALARIAL FEVERS. 


Malarial fever is by far the most prevalent fever 
in the island, so much so indeed that in very febrile 
illness it is a wise precaution to examine the blood 
for the presence of the plasmodium. The parts of the 
island in which the disease is most prevalent are 
the northern, the north-western, the north-central 
and the eastern provinces. In fact, the whole 
island with the exception of the south-western 
districts may be said to be malarious. If the in- 
cidence of the disease may be accurately gauged 
by the enlargement of the spleen noted in school 
children, according to Carter, now making researches 
for the Government in the country, there is a per- 
centage of 60 to 70 in the northern half, and of 40 
to 50 in the south-east. The hilly districts. given 
over to the tea plantations are mostly immune. 
Practically every hospital in the island, however, 
is continually admitting patients suffering from the 
fever, owing to the fact that those afflicted rarely 
take sufficient treatment to eradicate the disease 
and are prone to frequent relapses. I am afraid 
medical officers do not sufficiently realize the im- 
portance of the prolonged treatment required to 
bring about a cure in malarial fever, while the ignor- 
ance and apathy of the public, and particularly the 
native villagers, are greatly fo be deplored and are 
a great hindrance to all measures directed to the 
abolition of this scourge. In the Colombo General 
Hospital, for example, it is no exaggeration to say 
that at least a dozen cases of malarial fever are on 
an average admitted to the wards daily throughout 
the year, of which only an occasional one can be 
traced to having been infected in the city. 

Breeding Grounds and Varieties of the Anopheles. 
—The island has not yet been thoroughly examined 
for a definite statement on this point, but Carter, 
of the Liverpool School of Tropical Medicine, who 
is at present engaged in researches for this pur- 
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pose, is hoping shortly to be able to publish the re- 
sult of his findings. It is well known, however, 
that in the City of Colombo the anopheles has been 
found in more than one breeding ground. 

Varieties of Fever.—Quite 80 per cent. of the 
cases of malarial fever in the island, certainly at the 
Colombo General Hospital, are of the benign tertian 
type, the other 20 per cent. consisting of about 18 
per cent, subtertian and 2 per cent. quartan. A 
large percentage of these patients is really suffer- 
ing from a relapse, as the notes of my cases prove, 
and must, therefore, most definitely demonstrate 
the haphazard way in which those afflicted carry 
out the necessary treatment, while on the other 
hand this observation augurs well for success in 
combuting the disease if only some scheme could 
be devised for compulsory treatment for as long a 
period as a couple of months, 

Mixed infection is not uncommon and generally 
consists in the grafting of a subtertian on a tertian 
infection, producing a continuous type of tempera- 
ture that may be most baffling unless a careful ex- 
amination of the blood has revealed the cause. 

The subtertian infection, as is well known, may 
produce a very atypical fever differing in its mani- 
festations according to the internal organ in which 
the parasite mainly sporulates, a feature to which 
Castellani has particularly drawn attention in an ad- 
mirable and exhaustive description of the varieties in 
his ‘‘ Manual of Tropical Medicine.” In the island, 
as far as my personal observation goes, it is the 
cerebrospinal nervous system that is chiefly affected 
with symptoms of coma or of cerebrospinal menin- 
gitis, which is very fatal. Next in frequency is the 
gastro-intestinal type. Genuine blackwater fever 
is unknown, although the subtertian parasite is so 
frequently found as an infecting agent, notwith- 
standing the observations of Stephens. The only 
case I have heard of for the last eighteen years was 
undoubtedly one of malarial hemoglobinuria. 

Complications and Sequele.—Although many 
intercurrent diseases may be found during an attack 
of malaria, the complications are of no importance, 
but of sequele, those affecting the nervous system 
are not infrequent, while cirrhosis of the liver is 
fairly common and I have, moreover, met with 
three cases where diabetes has followed repeated 
attacks of malaria. The coincidence is certainly 
remarkable and worthy of close consideration since 
diabetes is so common in the island. In this con- 
nection it is worthy of note that Castellani and 
Whitmore have reported on two cases of glycos- 
uria in malarial subjects where the urine was 
rendered sugar-free by the administration of quinine. 

Chronic malaria is far too frequently met with 
in the island, and a percentage of ten among the 
hospital admissions for malaria is by no means too 
high, Resulting as it does from insufficient treat- 
ment cf the acute disease, the importance of quinine 
treatment for a prolonged period should be more 
generally appreciated. 

As far as my own observations go, the amount 
of chronic ill health due to chronic malaria is 


appalling. It is not only the enormous enlarge- 
ment of the spleen, the enlargement of the liver 
and the profound anemia that are so deplorable, 
but I have found chronic heart disease from 
myocardial degeneration and chronic Bright’s dis- 
ease far too frequently follow, to be a mere co- 
incidence, when all other possible causes have been 
eliminated. 

As regards treatment of the condition, I have 
found prolonged quinine administration with re- 
peated courses of novarsenobillon intravenously to 
be the most satisfactory, although some benefit has 
also followed the use of a 1 : 1,000 solution of 
mercury perchloride intravenously, as I described 
in the Administrative Reports by the Commissioner 
for Medical Services for the year 1924. 

Finally, as a preliminary to preventive measures 
on an extensive scale, the species of the anopheles 
acting as carriers are being carefully picked out, 
while it has been found that the Gambusia affin 
or '' millions," the West Indian species, is prolific 
in breeding and vigorously attacks the larve wher- 
ever experiments have been made. 


INTESTINAL FEVERS. 


Typhoid.—Of the various intestinal fevers typhoid 
is by far the commonest and prevails throughout 
the year, although its seasonal incidence is greater 
in the later months. The disease claims so many that 
in the City of Colombo a special hospital has been 
built and is maintained by the Municipality for re- 
ceiving and treating only those so afflicted, and even 
so all the other general hospitals, too, are con- 
tinually admitting quite a number of them. 

There is no doubt in my own mind that the 
ætiology of enteric fever in Ceylon is bound up 
with the common house-fly, for not only does the 
seasonal incidence coincide with the height of the 
breeding season of the Musca domestica, but it is 
a fact that since the sewage of Colombo has been 
changed into a water-borne one there has been a 
marked decrease in its incidence. Only 709 cases 
were reported in the year 1928. 

The type of fever is mostly of the mild or moder- 
ately severe form, running a benign course and 
terminating in three weeks with only occasional 
slight delirium and some gastritis and generally 
marked by constipation. This has been the par- 
ticular feature of change that I have noticed for 
the past fifteen years. This statement does not 
imply, however, that a severe type with more serious 
complications running a longer course with relapses 
is not common, for every now and again these cases 
are being met with, and the medical man will be 
wise who is ever on the alert to notice early the 
changes which betoken the likely complications, for 
the disease still claims a high toll, Writing as I 
am, far away from statistics, it is not possible for 
me to give figures, but I should venture to say it 
was about 10 per cent. 

Of the severer complications parctitis is certainly 
the most frequent, but I am not willing to subscribe 
to the opinion of writers of textbooks on medicine 
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that it is & very fatal one, for the majority of my 
cases have recovered. Hemorrhage is next in order 
of frequency, about 15 per cent., and furnishes 
most of the deaths, marked toxemia with severe 
nervous symptoms and heart failure being also of 
great import in a number of cases, as well as 
perforation. ` 

On the whole one may say, however, that the 
disease is milder than it was two decades ago, 
and it would seem as if there has Leen form- 
ing a considerable degree of immunity in the in- 
digenous native population. It is otherwise with 
Europeans, particularly if of recent arrival in the 
tropics, for in them the disease is usually more 
severe and is more liable to usher in grave com- 
plications. 

Paratyphoid A Fever is not infrequent in the 
island where it was first reported by Castellani. 
About 3 per cent. of intestinal fevers only, how- 
ever, belong to this group. The most frequent 
carrier is again undoubtedly the house-fly, but the 
bacillus ean also live in the gall-bladder for a good 
length of time and be passed out in the feces and 
so be a source of infection to others. 

The disease runs a mild course in some cases, 
although I have known of one death at least in the 
island in private practice that was attributed to 
this germ. 

Peratyphoid B Fever.—Although this fever is 
the common type met with in Europe, it is very 
infrequent in Ceylon. Not a single case in a series 
of 500 was due to it. 

Paratyphoid C Fever of Hirshfield.—No case of 
this type, so recently described as occurring occasion- 
ally in Europe, has ever been observed in the island, 
although it is possible that some of the unclassified 
fevers in the island may turn out to belong to this 
group on investigation. 


PARENTERIC FEVERS. 


These, as is now known by medical men prac- 
ising in tropical and subtropical countries, are a 
group of fevers which clinically resemble the en- 
terie group, but yield negative agglutination tests 
for typhoid, paratyphoid A, B and C. Castellani 
first showed, in 1905, that they are due to inter- 
mediate intestinal germs and, since then, their 
nature has been recognized by a large number of 
observers in India, the Philippine Islands, the 
Sudan, Egvpt, parts of Europe and even in Great 
Britain. These fevers account for a large number 
of the so-called '' Unclassified Fevers of the 
Tropies," and in Ceylon, at any rate, some of 
them are due to the Bacillus columbensis (Castel- 
lani, 1905) and the B. asiaticus (Castellani, 1904). 
The proportion of eases in the island I am unable 
to state, as unfortunately no attempt has been 
made to investigate their nature with any method, 
but that they occur frequently is undoubted from 
the number of cases of enteric-like fevers returned 
"negative" to the ''enteric" group by the 
bacteriologist. It is suggestive that the number 
of deaths reported in 1928 from diseases classed 
as “ pyrexia '’ was 5,024. Khaled has recently put 


down the incidence in Egypt of the most frequent 
'' parenteric ’’ fever to that of 10 per cent., which 
he states is of the ‘‘ asiaticus '' group, but in Ceylon 
half that percentage for the whole class would be 
more nearly correct. 

The clinical course of these fevers is very like that 
of the ‘‘ enteric ’’ group, with a fever of a frequently 
irregular type and lasting for from three to nine 
weeks, but complieations are rare and intestinal 
symptoms often lacking. The prognosis is on the 
whole very favourable. 


RzLAPsING FEVERS. 

The island is happily free from the relapsing fevers 
commonly met with in Europe, Africa and America, 
whether the infecting vector is a louse or a tick. 
The only true relapsing fever that is frequently 
encountered is rat-bite fever, an aecount of which 
I have previously contributed to this Journal in 
1923. 

The specific spirochete, however, causing the 
disease in Ceylon has not yet been found, and it 
rnust be left to future researches to decide whether 
itis the same as the Spirocheta morsus murium 
of the Japanese observers, in view of Rowe's find- 
ings in India. No instances of the relapsing fever 
of India due to the Spiroschaudinnia carteri have 
ever occurred. 

THe Kara-AZARS. 


True kala-azar is not endemic in the island, but 
imported cases are seen, though very rarely. It 
was on a patient who had contracted the disease 
in India that Castellani first tried tartar emetic, 
with good results, in 1914. 

What are known as the pseudo-kala-azars are, 
however, by no means infrequent, inasmuch as they 
resemble the true disease in the association of 
anemia, emaciation and splenomegaly, although no 
specific parasites have ever been found. That the 
syndrome constitutes a clinical entity is very pro- 
bable from the fact that cases have been reported 
from the Philippine Islands, India, Egypt, Northern 
Africa and South America. In one case of this type, 
Castellani found protozoal bodies in the spleen after 
death, which he named Tozoplasma pyrogenes. 


DENGUE AND ALLIED FEVERS. 


Dengue first appeared in the island about the year 
1905, coming from China via Burma and Singapgre. 
The disease is very prevalent in the low-lying sea 
coast towns during the prevalence of the south-west 
monsoon, that is from May to Septemter, and has 
not been known to prevail inland. 

We now know from the experiments organized by 
the Medical Department Research Board of the 
United States Army, and conducted by Siber, Hall 
and Hitchens, as published in the Journal of the 
American Medical Association, April 18, 1925, that 
the Stegomyia fasciata is the only carrier, fully con- 
firming the results obtained by Deland, Bradley and 
McDonald. A patient suffering from the disease is 
infective to the mosquito for the first three days, 
the virus takes eleven days to become mature in the 
body of the mosquito before its bite can infect a non- 
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immune human being, and the mosquito is thought 
to remain infective during the remainder of its life. 

As to the type of the disease in Ceylon, it runs 
its usual course, producing a saddle-back type of 
temperature, severe head, arthritic pains and slight 
bronchitis being very common. On the whole I 
think, however, that the attacks are not as severe 
in recent years and that the disease is tending to 
be milder, The joint pains especially seem to be 
much less severe than formerly. 

Seven-day Fever.—Seven-day fever, described by 
Sir Leonard Rogers, in India, is now known to be 
the same as dengue fever and needs no further 
mention, 

Yellow Fever is unknown in the island. Seeing 
that this disease is only transmitted by the bite of 
the Stegomyia fasciata, there is a constant appre- 
hension that the disease may one day be introduced 
into the island and cause a widespread epidemic 
with a heavy toll of life, for the stegomyia is a very 
common mosquito in the sea-coast towns. 

The mechanism of transmission in the two fevers 
being so alike, it has been further suggested that the 
infecting organism of dengue fever may fall into 
the same group as that of yellow fever and be a 
filterable virus present in the peripheral blood, 
and capable of causing the disease by infection 
with the blood, while clinical resemblances have 
been claimed before mild attacks of yellow fever 
and typical cases of dengue. 


FILARIAL FEVER. 


This is a very frequent type of fever in the island 
where elephantiasis is so common. Its importance 
lies in the fact that it is often thought to be malarial 
in nature, particularly at an early stage of the 
disease and before any elephantoid changes have 
occurred. Especially is this the case when there 
is no pain complained of in the affected lymphatic 
area, and only a careful examination will reveal 
the inflamed vessel. The attack often commences 
with a rigor and a high temperature. In other 
cases, especially by the uninitiated, the true nature 
of the fever is not understood and patients will in- 
sist that they are suffering from erysipelas, but the 
affection is not of a streptococcal origin. The correct 
diagnosis rests on the history of the case and the 
possible finding of a hardened lymphatic as a cord 
wlfen the attack has subsided. 


PLAGUE 


has undoubtedly come to stay in the island, or 
rather Colombo, for since the first case was dis- 
covered by Castellani, in 1914, when Director of 
the Bacteriological Institute, other cases have ever 
been recurring. The endemic area is only Colombo, 
and whenever a stray case has occurred outside the 
capital, infection has always been traced to that 
source, The truth of this may be seen from the 
Report of the Principal Civil Medical Officer for the 
year 1921. In that he states: '' The total number 
of cases reported was 187, with 171 deaths. Of 
these 187 cases, 184 occurred in Colombo, of which 
145 occurred in the first quarter of the year.” 





From this report we further learn why the island 
is so comparatively immune from the disease in an 
epidemie form, when the neighbouring continent 
of India has been devastated by it. In the early 
part of the year the maximum temperature, 
especially at night and in the mornings, is many 
degrees lower than in the so-called hot weather, 
and even in Colombo this may be and often is 
in the seventies, and we know that while the bacilli 
in the flea are virulent at a temperature of 70°, 
they rapidly disappear from its stomach at tem- 
peratures above 859 and are then ineffectual. 
There is also another reason. Hirst has pointed 
out that the commonest rat-flea in Ceylon is the 
Xenopsylla astia, Rothschild, and this flea is said 
to bite man with great reluctance at temperatures 
above 80°. 

As regards the type of the disease in the island, 
the bubonie form is by far the commonest, quite 
70 per ecnt. of the cases falling into that category. 
Next in frequency is the primary septicemic type, 
9 per cent., and 1 per cent. pneumonic. By this 
is meant primary pneumonic plague with frothy, 
slightly blood-stained sputum or liquid hæmo- 
rrhagic sputum and often no characteristic pulmon- 
ary physical signs, and has to be distinguished 
from pneumonia secondary to bubonie plague with 
definite sticky and rusty sputum, The two types 
lust mentioned are, of course, always fatal, as 
elsewhere, 


FEVERS DUE TO HELMINTH INFECTIONS. 

Only these two types are at all important. The 
most frequent is that associated with infection by 
the hookworm. A type of fever is produced that 
is either intermittent or irregularly remittent. In 
the latter case it is often thought to be enteric, but 
the differential diagnosis presents no difficulties. 
The intermittent type being the commoner must 
be carefully distinguished from malaria, especially 
in view of the fact that the Ankylostomum duo- 
denale is such a common intestinal parasite. 
Anæmia and enlargement of the spleen are also 
found in both infections. 

The fever in ankylostomiasis, it is worth remem- 
bering, is believed by Castellani to be of bacterial 
origin and due to the entry into the blood-stream 
of intestinal bacteria through the small wounds in 
the intestinal mucosa produced by the worm. That 
this is a likely theory may be seen from the fact that 
the fever often continues, even after the parasitic 
infection has been got rid of. 

In infection by the Ascaris lumbricoides, too, 
there is sometimes produced a fever which re- 
sembles typhoid, which however consistently gives 
negative results to agglutination of that germ. 
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THE TREATMENT OF ORIENTAL SORE. 


OmrENTAL sore has a patchy geographical dis- 
tribution and has caused various local names to 
be applied to the condition. A few may be quoted: 
Delhi boil, Aleppo boil, Biskra boil, Baghdad boil, 
Uleera de Bauru (Brazil), Bouton d'Orient, Chancre 
du Sahara, Dermatite Uleéreuse Circonscrite (Corre), 





Mycosis Cutis Chronica, Lupus Endemicus, Cuta- 


neous Leishmaniasis. 


Three species of leishmania are known to occur 
in man morphologically similar but pathologically 
different, namely, Leishmania donovani, Laveran 
and Mesnil 1903, causing kala-azar; L. infantum, 
Nicolle 1908, causing infantile splenomegaly; and 
L. tropica, Wright 1903, with its variety J. 
americana, causing cutaneous leishmaniasis. 

The infectivity of this organism has been defi- 
nitely proved by direct inoculation both in man 
and animals. Neither race, age, sex, occupation 
nor social condition materially affects susceptibility 
to infection. Insect carriers have long been subject 
to suspicion, but, up to the present, no insect has 
been definitely demonstrated to be the true host 
of L. tropica. 

After an inoculation period variously stated in 
days, weeks or months, ulceration of the skin com- 
menees and slowly extends so that it may eventu- 
ally oecupy an area several inches across, though 
usually it presents a diameter of about one inch. 
After a period varying from two to twelve months, 
or even longer, healing commences by granulation, 
but the process is often slow and interrupted, Heal- 
ing is eventually complete, kut much scarring may 
result. It would appear that a tropical sore pro- 
duces a definite immunity, so that, as a rule, second 
attacks do not occur. 

Many and various are the forms of treatment 
which have been advocated for this condition. Ex- 
cision of the sore has been advised. Various anti- 
septics have been employed, either as lotions, pow- 
ders or ointments. These include perchloride of 
mercury, carbolic acid, permanganate of potassium, 
tincture of iodine, boric acid, silver nitrate, pro- 
targol and methylene blue, Salvarsan and atoxyl 
have been used without any good result. X-rays, 
light treatment and carbondioxide snow have all 
been more or less favourably reported on. More 
recently good results have been recorded from the 
injection into the tase of the sore of gradually in- 
creasing doses of emetine hydrochloride, 

The most successful results, however, have been 
achieved by the use of tartar emetic, which has 
been described as a specifie for this condition, and 
of phosphorated oil. The former is best admin- 
istered in the form of intravenous injections, using 
a l per cent. solution in saline solution or in dis- 
tilled water. It may also be given by intramuscular 
injection, but this method suffers from the drawback 
that solutions of tartar emetic, as of other anti- 
monial salts, are painful and apt to induce the 
formation of abscesses. Lastly, tartar emetic may 
be locally applied as a 1 per cent. ointment or as a 1 
per cent, lotion, but the local application of tartar 
emetic in powder, which has been recommended, 
should be avoided on account of its extreme 
painfulness. 

Phosphorated oil in the form of the oleum phos- 
phoratum of the British Pharmacopeia was first ad- 
voeated Ey Castellani in 19283. He had found that 
the use of this preparation by subcutaneous injec- 
tion was practically painless, and, provided small 
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doses were employed, there was no risk of phos- 
phorus poisoning, either immediate or delayed. 


Good results have been recorded from its use in: 


several cases. It is essential that the phosphor- 
ated oil should be of recent preparation, It is now 
placed on the market in very convenient ampoules 
by Martindale. Its mode of employment is as 
follows: When the ulceration is well marked the 
oil is simply applied directly to fungus and margins 
of the ulcer, after removing the seab, and this 
simple treatment alone was found to answer ad- 
mirably in several eases. When the lesion is a 
nodular one and there is little ulceration, in addition 
to the direct application of the oil, subcutaneous 
injections should be given, In carrying these out 
a sterile 20 minim all-glass hypodermic syringe is 
used, three to five minims of the recently prepared 
phosphorated oil are drawn in and then injected 
around the lesion by inserting the needle of the 
syringe under the skin round its margin; two or 
three drops of oil are then dabbed on the sur- 
face of the ulcer. This procedure is repeated once 
or twice a week, according to the amount of local 
reaction which ensues. If this is severe, as only 
very occasionally happens, the injections should be 
discontinued for a time and hot boric fomentations 
applied. 

Subcutaneous injections of phosphorated oil have 
also been employed at Castellani’s suggestion in 
other conditions, such as rickets and osteomalacea, 
and, as an adjuvant to quinine and arsenic, in cer- 
tain cases of chronic malaria cachexia, It has further 
been suggested that this method of treatment might 
also be tried and found of benefit in other forms of 
leishmaniasis, as well as in certain cases of ulcer of 
non-leishmania origin, as, for example, granuloma 
inguinale, uleus tropicum and certain persistent 
tropical ulcerations of obscure origin. 


F. E. T. 
—————4—— — — . 


Annotations. 





Treatment of Hookworm Disease with a Mixture 
of Carbon Tetrachloride and Ascaridol (W. G. 
Smillie, American Journal of Tropical Medicine, 
January, 1925).—Carbon tetrachloride in diminfshed 
doses, when used in the treatment of hookworm 
disease, has a selective action upon female hook- 
worms and does not remove ascarides. Asearidol, 
the active prineiple of chenopodium, in diminished 
doses has a selective action upon male hookworms 
and is remarkably efficient in removing ascarides. 
A mixture of the two drugs does not increase their 
toxieity toward the host, since carbon tetrachloride 
has a specific action upon the liver, whereas ascaridol 
affects chiefly the central nervous system. An 
anthelmintic approaching the ideal for field treat- 
ment of hookworm disease is obtained by admin- 
istering 2 e.c. of a mixture containing 4 parts car- 
bon tetrachloride and 1 part ascaridol. The mix- 
ture is highly efficient, comparatively non-toxic, 
easy to administer and inexpensive. 


Mercurochrome in the Treatment of Chronic 
Malaria (D. B. Avison and Byrom Koo, The China 
Medical Journal, May, 1925).—The treatment of 
chronic malaria by a single intravenous injection 
of mercurochrome (0:008 grm. per kilo of body weight 
in a 1 per cent. solution) has given a cure of 100 
per cent. of cases treated by the authors. Patients 
admitted to the hospital in the morning with the 
diagnosis of chronic malaria and given a sufficient 
dose of mercurochrome have been discharged the 
same day apparently cured. Where the conditions 
permit, the treatment may be safely given in the 
patient’s home. The average native patient should 
be admitted to hospital until the chill or vomiting 
reactions are over, 





The Concentration of Quinine in the Circulating 
Blood (H. W. Acton and R. N. Chopra, Indian 
Journal of Medical Research, July, 1925).—The 
results of these investigations are as follows: The 
administration of alkalies before quinine enhances 
the rate of diffusion through the mucous membrane 
of the small intestine, so that the concentration of 
quinine is almost doubled in the mesenteric blood. 
The rate of diffusion of quinine is lessened when 
the substrate is acid, as in the stomach, or when 
the mucous membrane is congested or diseased 
(e.g., gastritis), so that the concentration of quinine 
is considerably reduced from the normal. The con- 
centration of quinine is greater in the mesenteric 
blood than in the systemic blood, probably owing 
to the absorptive action of the liver. The increase 
in the cure rate of quinine following the alkalies 
is dependent on the greater concentration of quinine 
in the blood, and not to the slight alterations in the 
pH of the blood. The difference in the cure rate 
of the three different malarial fevers is dependent 
on the concentration of quinine coinciding with the 
site of sporulation. Thus quinine is very effective 
in malignant tertian infections as sporulation occurs 
largely in the mesenteric vessels. The absorption 
of quinine is dependent on physical laws, increas- 
ing when as excess of OH-ions is present at the 
surface of the cell-membrane, and diminishing 
when an excess of H-ions is present, J 





Notes on Selective Media for Gonococcus and 
Pneumococcus (Nand Lal, Indian Journal of Medical 
Research, July, 1925).—In these experiments gono- 
coccus and pneumococcus showed greater yields on 
trypsin blood-agar and on potato blood-agar than 
upon simple blood-agar. Gonococcus gave the best 
yield upon trypsin blood-agar and the addition of 
potato juice to (he trypsin blood-agar made com- 
paratively little difference as compared with tryp- 
sin blood-agar alone. Pneumococcus followed the 
same course as gonococcus more or less closely. 
but gave definitely the largest yield on potato tryp- 
sin blood-agar. The effect of age was to reduce 
the value of medium from the point of view of 
yield. 
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Tryparsamide in the Treatment of Neurosyphilis 
(Udo J. Wile, M.D., and Lester M. Wieder, M.D., 
Journal of the Amcrican Medical Association, June 
6, 1923).— Continued observations with a larger 
number of cases and over a longer period of observa- 
tion has proved the value of tryparsamide in pro- 
ducing clinical betterment in almost 30 per cent. of 
a carefully selected group of cases. In the main, 
clinical improvement was not paralleled by striking 
changes in the spinal fluid, many of the most strik- 
ingly improved patients retaining, after protracted 
treatment, the changes in the fluid that were found 
at the original examination. In a small group of 
cases in which spinal fluid change was noted, 
clinical betterment was found to be associated with 
such improvement. When improvement occurred 
clinically, this was indicated in a large majority of 
the cases during the first and second course of 
treatment. 





Note on the Incidence of Kala-azar on the Pusa 
Estate (D. F. Michael, Indian Journal of Medical 
Research, July, 1925).— The climate of Pusa con- 
sists of à dry and a moist season; during the dry 
season, October to May, humidity is relatively low. 
For a varying period of anything from a week to a 
month just before the break of the monsoon in June, 
the air becomes exceedingly hot and dry. The 
water supply is from masonry wells which are dis- 
infected once a week with electrolytic chlorine. 
The standing population is made up entirely of the 
staffs of the various sections of the institute, school, 
public works department, &c., and their families, 
and numbers about 800. In addition there is a 
floating population of about 500, who live in the 
neighbouring villages. In spite of the good sanitary 
conditions, &c., kala-azar has made its appearance 
in Pusa. All the cases that have so far occurred 
have been among Indians. From observation of 
these cases the author concludes that kala-azar ap- 
pears to be essentially a house infection and in a 
lesser degree a site infection. The disease is un- 
doubtedly associated with unhygienic modes of 
living. Young children are particularly susceptible 
to the disease. A point worthy of consideration is 
that an insect vector is not primarily responsible 
for the spread of the disease. Its transmission by 
mechanical means does not necessarily exclude the 
possibility of a blood sucking insect harbouring the 
parasite. The incidence of the disease seems to be 
more marked between the months of October and 
March and is highest during December, January, 
February. 


The Bactericidal Power of the Blood of Rats as 
a Measure of their Immunity to Plaque (R. H. 
Malone, C. R. Avari and B.P.B. Naidu, Indian 
Journal of Medical Research, July, 1925).—Using 
the technique of Heist and Solis-Cohen a definite 
correlation has been shówn to exist between the 
bactericidal power of the blood of rats and their 
immunity to plague. The animals experimented 





upon include (1) rats obtained from the City of 
Madras, (2) artificially immunized Madras rats, 
and (8) rats obtained from the City of Bombay; 
the highly susceptible to plague, the highly im- 
mune, and those possessing various grades of 
immunity inherited or acquired in an endemic 
plague centre. With the standard test virus 
employed 2 per cent. of Madras, 33 per cent. of 
Bombay and 97 per cent. of the immunized Madras 
rats were found to be immune of plague. Rats 
of any category which possess a high grade (a) 
of hemo-bactericidal power are able to survive the 
test virus and may be considered as immune to 
plague. In the case of rats from the City of 
Madras, which as a class have neither inherited 
nor acquired immunity to plague, a low grade 
(c) of hwmo-bactericidal power indicates certain 
death in the event of infection with the test 
virus. Susceptible rats do not respond equally to 
equal immunizing doses of dead and living plague 
virus. Seventy-six per cent. develop a high grade 
(a), 18 per cent. a medium grade (b) and 7 per 
cent. a low grade (c) of bactericidal power. Three 
per cent. of those which have survived one standard 
dose of living plague virus succumb to a second 
dose. Similar results may be expected in man. 
While the bactericidal power of the blood serves as 
a means of measuring the immunity, it is not a 
true index of the total immunity to plague. These 
experiments have suggested the presence of an ad- 
ditional factor in the immunity of rats to plague. 
which is probably to be sought for outside the blood 
stream (tissue immunity, or antiblastie immunity). 

As a definite relation exists between the bacteri- 
cidal power of the blood of rats and immunity to 
plague, it may be possible by this or some similar 
technique to measure directly on man the pro- 
tection likely to be afforded by various kinds of 
plague vaccines, the proper dosage to be employed, 
the duration of immunity and the effect of re- 
inoeulation, as well as to throw some light on the 
mechanism of natural and acquired immunity to 
plague, 


Further Observations on Malaria made during 
Treatment of General Paralysis (Warrington Yorke). 
—The general bearing which these observations and 
considerations have on the question of the best 
means of treating malaria are as follows: Treat 
the attack with a few moderate-sized doses of 
quinine and await developments. If a relapse 
occurs repeat the treatment, and so on. Avoid the 
use of excessively large doses, or of prolonged courses 
of quinine; there is no evidence that anything is 
to be gained from excessive quininization and it may 
well do harm. Whether or not relapses occur 
depends on the reaction of the patient himself and 
on his capacity to develop immune-body, attention 
to such factors as general health, diet and avoid- 
ance of exhaustion are probably of great importance. 
Whether the systematic administration of daily doses 
of quinine as a prophylactic is desirable is considered 
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a very open question. Quinine has no true pro- 
phylactic action and it is quite possible that its 
administration for long periods may render more 
unsatisfactory the treatment of the infection when 
it does develop. Probably the point can only be 
decided by comparing over a period of several years 
two groups of persons, in one of which quinine 
is given prophylactically, whilst in the other the 
attacks of malaria are treated as they occur in 
the manner described. 


i ————— 


Abstracts. 


HOOKWORM INFECTION AS INFLUENCED 
BY THE WEARING OF SHOES. 


By Netson C. Davis. 





AFTER studying intensively the problem of hook- 
worm infection in the south-central region of Brazil, 
Smillie emphasized among other findings a correlation 
between intensity of infestation and amount of con- 
tact with humid earth of the fields. He also pointed 
out the great protective value of shoe-wearing among 
the labourers. 


years. It is also noteworthy that the average for the 
females is greater than that for the males in nearly 
every age group. 

Ignoring for the moment the sharp rise of uncinaria 
infection in the age group "51 to 55 years," the 
highest incidence among males occurs in the group 
"16 to 20 years," the highest incidence among 
females in the group “11 to 15 years." As will be 
noticed the curve of infestation rises sharply in the 
period “ 6 to 10 years." According to the observation 
of Smillie, it is during these years that the children 
of both sexes begin to work in the fields and to 
acquire their hookworms concomitantly. 

Among the male population the average infection 
remains high up to the age of 60 years. The decided 
rise at the age of 50 may be eliminated by taking an 
average of the two groups “ 46 to 50 years" and “ 51 
to 55 years" giving 169 for the ten-year period. In 
& similar manner the corresponding groups among 
females may be averaged, smoothing the curve to 50'9 
for the ten years. Averaging these age groups is 
more or less justified because many of the middle- 
aged people are ignorant of their exact age and say, 
"about fifty years”; the nurse then uses his judg- 
ment and puts down 50 to 51 years, depending on the 
age-group to which the individual appears to belong. 


TABLE I.—AVERAGE NUMBER OF HOOKWORMS AND ASCARIDES PER PERSON AT DIFFERENT AGES. 


MALES FEMALES 

Persons Hook wor ge: worms scarides 

Acs Group in group per person ear iso reper eos been a pera 
years 

lto 5 29 2:8 7:2 80 4:8 8:3 
6 to 10 35 44:1 13:8 25 32:4 20:5 
11 to 15 29 137:0 57 21 70:4 6'7 
16 to 20 40 220:4 1:35 20 64:75 93:33 
21 to 25 21 213:6 9:4 22 444 74 
26 to 30 23 197:8 0:18 14 9:93 44 
31 to 35 19 182:6 2:94 12 8:9 6:0 
86 to 40 33 174:8 l'6 12 111 40 
41 to 45 12 185:0 0:25 T 40:4 6:3 
46 to 50 11 86:6 4'8 7 9:9 16:0 
51 to 55 "E 12 244:6 2:8 11 770 11 
551060  .. 7 1641 5:6 1 1:0 0:0 
Over 60 aus 2 52:0 0:0 3 0:66 0:33 

213 1467 4:5 185 33:7 8:0 


The data here presented were collected during a 
short campaign upon the Ilha dos Marinheiros near 
the city of Rio Grande on the extreme southern 
littoral of Brazil. The inhabitants of this island are 
agriculturists and fisher folk, largely Portuguese 
immigrants and their immediate descendants. 

In a series of 458 cases we made worm counts 
following treatment. In Table I this series is 
divided according to sex and age, showing the number 
of hookworms and ascarides recovered in each sub- 
group. 

It will be seen that the peak of ascaris infestation 
occurs in both sexes between the ages of 6 and 10 


1 Abstracted from The American Journal of Tropical Medicine, 
vol. v, No. 1, January, 1925. 


It seems reasonable to suppose that persons attacked 
by large numbers of worms may appear older than 
those supporting small numbers, and thus be thrown 
oftener into the class ' 51 to 55 years." 

Table II considers the same series of cases, sub- 
divided as in Table I, and shows the number wearing 
shoes at each age. It should be mentioned that a 
large percentage of the so-called “ shoes” are nothing 
more than wooden-soled slippers. The majority of 
the field labourers habitually go bare-footed; shoes are 
not considered necessary, and some types of Brazilian 
foot gear appear to be an actual hindrance at work. 

Although Table II indicates the use of shoes before 
the age of 15, it is very doubtful if any of these 
children wear shoes a greater part of the time. A 
glance suffices to show that shoes are not popular 
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among the males in any age group. Before the age 
of 15 the infection in girls has reached its peak; at 
about this time many of them either start homes of 
their own or take up the duties of their mothers, and, 
with indoor work, begin to wear shoes or slippers 
more consistently. From the age of “16 to 20 
years" onward a fair percentage of the womén are 
found to wear shoes; the infection rate also begins to 
decline. However, the girls are already infected, and, 
as Smillie pointed out, it may take several years to 
lose an infection; hence, the rate remains high up to 
the age of 25. Beyond the age of 25 there is a sharp 
decline, and not only is the general rate low, but the 
rate among the women wearing shoes is appreciably 
lower than among the others. This difference might 
be shown in tabular form but the small number in 
each age group scarcely justifies a subdivision. 
Although during the rush of harvest seasons many 
women of all ages may be found doing farm work, 
this practice is much more common among those out- 
side the child-bearing age. Many women rear their 
families to a stage of responsibility “and once more 
take an active part in the out-door work. With their 
re-entrance into field labours, the women in many 
instances again discard their shoes. In the age group 


TABLE II.—Persons WEARING 


1 1toló 16t020 ?1to?5 
Age groups jus oo : PS years years 
Males : 
Persons in group... 29 ... 35 ... 29 ... 40 ... 21 
Number wearing shoes 
at work .. 15 isst ous AO sis s xA, 2D 
Percent. wearing shoes 9:4... 0 10:8 50... 0 
Females : 
Persons in group 80 ..95 ..21 ..90 ..92 
Number wearing shoes 
at work ... E Seah Ol uos BA esso LO crees E o Se 
Per cent. wearing shoes 67 ... 120 ... 49.9 ... 65:0 ... 718 |.. 


"46 to 50 years" we find only one woman out of 
seven admitting the use of shoes; if we average the 
ten-year period—46 to 55 years—we find 38'8 per 
cent. wearing shoes. 

It is our opinion that the wearing of shoes is the 
greatest factor influencing the degree of hookworm 
infestation upon the Ilh& dos Marinheiros. It is true 
that the persons most highly infected are usually the 
labourers who come into contact with soft, moist earth 
of the fields, but it does not necessarily follow that 
these same fields are the source of their infections. 
Although the native of Ilha dos Marinheiros may 
sometimes defecate in the cultivated fields, the custom, 
as near as we can observe, is to frequent certain very 
definite localities, for example, a clump of bushes on 
the uncleared land or a bamboo thicket. The men 
and women often go to separate places. At the initia- 
tion of our work there was not a single latrine among 
the 1,500 inhabitants of the island. 

Table III presents the results of some larval isola- 
tion experiments carried out with apparatus and 
technique comparable to that described by Cort. We 
always had at hand cultures of human hookworm 
larve for comparison in doubtful cases, but it is 
improbable that in the samples examined we were 


26 to 30 81 to 35 


able to differentiate the larvæ infective for humans 
from similar forms potentially parasitic for lower 
animals. 


TABLE III. 
Recovery of larve from the soil. 
Samples Total Uncinaria 
Origin of samples Bape posisie worms laryæ 
P Uncinaria recovered recovered 


From public paths and un- 
cultivated door yards en A A78. as 90 .. 4 


Door-step of Post where men 

cleaned their feet before 

entering the house... EE TE: 485 ... 10 
Cultivated fields eS 11 1 818 ... 2 
Thickets habitually polluted 

by the inhabitants .. sv 3. usc9* 1288-3. 6T 


To account for the great inerease of infestation 
between the age of six and ten years we have but to 
study the habits of the younger children. Most of 
the youngsters have not a highly developed sense 
of modesty and feel no compunctions about promis- 
cuous defecation. Later they begin to frequent the 
localities used by their parents and there become 
infected ; this occurs about the same time that they 
commence to work in the fields. Since the sexes 
so frequently use separate localities, the girls are not 


SHOES, WITH AGE DISTRIBUTION. 


86 to 40 41to45 46to50 S1to55 Over 55 


years years years years years years years Totals 
uA... ued9^ uu OOo ae 143; SD 219 21.9 .. 978 
A daa 1. se avuto Jl us 4:559... 18 

8T 4*9. 99... 10 9:9 ... 16:7 ... 333... 66 
SOME RAR E oes b 7 A S EE 4 185 
8 rub sur a E ETE AE E AE. ee TB 

5T:1 ... 38:8 ... 58:8 ... 42:9 ... 14:3 ... 54:5 ... 52:3 ... 40:5 


exposed to the same intense soil infestation that falls 
to the lot of the boys; it is quite likely that this 
difference would be wiped away in the course of a few 
years, however, were it not for the protective 
influence of the shoes more frequently worn by the 
females. 

We are quite aware that these conditions are 
not general throughout Brazil, or even throughout 
the State of Rio Grande do Sul. There are farmers 
in the colonies who deliberately fertilize their fields 
with human excrement; no doubt such fields are very 
generally infested, provided the soil conditions 
are favourable for larval development. 


SUMMARY. 


In an analysis of hookworm counts made on the 
Tlha dos Marinheiros, State of Rio Grande do Sul, 
Brazil, a rather definite correlation is found between 
the intensity of infection and the amount of shoe- 
wearing among the different age groups of both sexes. 

It is indicated that infections are contracted in this 
particular area, not so much by prolonged contact 
with the humid earth of the fields as by relatively 
shorter exposure to highly infected spots of pollution. 
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Although there is an intricate system of paths and 
trails, there are no real roads on the island. Many 
paths lead through, or close to, the thickets habitually 
polluted by the inhabitants. Our table shows that 
three-fourths of the thickets examined were infested, 
and that larvae had no doubt been carried from these 
areas by the feet of passers-by, secondarily con- 
taminating some of the paths and even the very door- 
step of the Post. The cultivated fields, on the other 
hand, although not extensively examined, appear to 
have been comparatively free from dangerous con- 
tamination. It seems reasonable to suppose that a 
few minutes spent in a highly infected area would be 
more disastrous than hours in the open fields. 
Conditions upon the Ilha suggest those described by 
Cort as existing in Trinidad. 





TWO NEW CASES OF HUMAN CREEPING 
DISEASE (GNATHOSTOMIASIS) IN CHINA, 
WITH A NOTE ON THE INFECTION IN 
RESERVOIR HOSTS IN THE CHINA AREA. 


By Kaoru MORISHITA and ERNEST CARROL FAUST. 


FROM the medical and zoological points of view it 
is of especial interest that the nematodes of the genus 
Gnathostoma, which are naturally found in various 
animals, occur occasionally in man, causing disease. 
Five indisputable cases of Gnathostoma in man have 
hitherto been reported and all from Eastern Asia. 

The first case was reported from Siam by Levinsen 
(1887) who studied a specimen collected by Dr. 
Deuntzer from the abscess of a native woman and 
described it as C. heiracanthus siamensis n. sp. This 
was an immature female of Gnathostoma. The second 
case was that of Dr. Kerr in Siam, who removed a 
parasite from the cutaneous node of a native. The 
parasite was studied by Leiper (1909) who stated that 
it was an immature male, identical with that of 
Levinsen, and must be referred to the genus Gnatho- 
stoma with the specific name Gnathosthoma siamense 
(Levinsen). Later, Leiper (1911, 1913) discovered 
that Gnathostoma siamense was synonymous with 
Gnathostoma spinigerum Owen (1836), a view which 
is now generally accepted. The above-mentioned 
cases, therefore, are concerned with G. spinigerum. 
The parasite of the third case was obtained by Samy 
(1918) in the Malay States from a thenar abscess of a 
Chinese coolie and also referred to G. spinigerum. 
The fourth case was reported by Tamura (1919) in 
Japan. He treated a typical “creeping disease" of a 
Japanese just returning from a long sojourn in China, 
and removed a parasite which he referred to G. sia- 
mense (= G. spinigerum). The fifth case was indi- 
genous to Japan and has recently been reported by 
one of us (Morishita, 1923, 1924). The patient was 
a male Japanese, 43 years old, who had lived in 
Tokyo. In 1923 he had "creeping disease" in the 
left thenar and was operated on by Kinoshita, who 
excised a part of the cutaneous tissue containing a 
parasite which was brought to Morishita for identifi- 
cation. The worm, though unfortunately partly 
damaged, was undoubtedly a young form of Gnatho- 
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stoma hispidum Fedchenko. This species is a 
parasite generally found in the stomach of the wild 
and domesticated pigs, and had never been reported 
before from human beings. This was, therefore, the 
first case of G. hispidum in man. 

In addition to these, Ikegami (1919) reported an 
interesting case from Amoy, China. This case dealt 
also with “creeping disease” in a male Chinese, 
caused by a worm which was referred by him to a 
species of Echinorhynchus. From his descriptions 
and figures the worm seems however to be a young 
form of Gnathostoma and shows a close resemblance 
to the specimens from the new cases described below. 
As the parasite in this case is, however, not determined 
with certainty it is not reckoned by us among the 
cases of human gnathostomiasis. 

Out of the five above-mentioned cases four dealt 
with G. spinigerum and only one with G. hispidum. 
In man they were always found in cutaneous foci, 
causing abscesses, tumors, or “creeping disease." 
Furthermore, the specimens which occurred in man 
were always immature. Gnathostoma cannot settle 
down to develop to maturity in any organ of an 


. unsuitable host like man, but wander in the host’s 


body, especially in the surface region causing various 
cutaneous diseases. This statement applied also to 
the new cases which are here recorded. 


PROTOCOL OF NEW CASES. 


(1) This case was treated by Dr. Fujita of the 
Hankow Dojin Hospital. The patient was a male 
Japanese, 26 years old, who went to China in March, 
1919, and the following year had “creeping disease " 
in the region of the right shoulder. On December 13 
of that year Dr. Fujita excised the affected part and 
found a small nematode therein, which he afterwards 
brought to Morishita for identification. The specimen 
is a small immature one mounted in balsam. 

Description of the Worm.—The body is cylindrical, 
anteriorly truncated, posteriorly conical, with a maxi- 
mum length measurement of 2 mm. by 0'29 mm. in 
maximum diameter which lies a little behind the 
middle of the body. The head bulb is provided with 
four rows of single posteriorly directed spines. The 
number of spines in each row is 40 to 46. The spines 
measure about 0'01 mm. long by 5 mm. broad at the 
base. The integument has neither transverse nor 
longitudinal striations. The cervical sacs are cylin- 
drical with a length of 0°23 mm. to 03 mm. The 
club-shaped œsophagus measures 0°72 mm. long 
by 0°16 mm. wide in maximum diameter, and is 
surrounded by the nerve ring about 0'1 mm. from its 
anterior end. The intestine is fairly regular and is 
followed by the conical rectum. The anus lies 0'075 
mm. from the caudal extremity. We have made 
observation on the genital organ. 

From a merely casual study this specimen carries 
no body spines; it might seem reasonable to refer it to 
the genus Echinocephalus Molin. But Echinocephalus 
occurs, as a rule, in the intestine of marine fishes, has 
marine bivalves (Margaritifera margaritifera, Pinna, 
sp.) as intermediate hosts, and has never been seen in 
mammals. Moreover comparison with the specimen 
of Case 2, which bears body spines, though very 
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minute, and which shows, excepting this point, a 
close resemblance in morphology to the specimen of 
Case 1, leads us to conclude that the specimen in 
question is referable to a species of Gnathostoma, in 
which the body spines have not yet developed because 
of immaturity. The clinical details of this case will 
soon be reported from Dr. Pujita’s clinic. 

(2) This case was treated at the Hankow Dojin 
Hospital by the late Dr. Kawano, who obtained a 
specimen from a male Japanese. The specimen is 
mounted in blood, now dried and partly damaged, and 
is labelled “ cause of endemic disease." No other data 
are available. Dr. Fujita, who brought this specimen 
to Morishita, stated that the " endemic disease ” may 
mean “ creeping disease.” 

Description of the Worm.—The specimen is much 
shrunken, thick, cylindrical, 193 mm. long by 0°44 
mm. broad in maximum diameter which lies a little 
behind the middle of the body. The head bulb, 0°12 
mm. long by 0°21 mm. broad, bears four circular rows 
of spines, and is partly retracted into the so-called 
circular collar of the body. The number of the spines 
in each row is about forty. The spines are about 
002 mm. long by 5 mm. broad at the base. 

The integument of the body shows many transverse 
striations and annulations due to shrinkage. The 
anterior part for about 0246 mm. from the cephalic 
end of the body proper is covered with weakly devel- 
oped, uncleft, posteriorly directed spines. The cso- 
phagus is thick, club-shaped, and measures 1°04 mm. 
long by 0°18 mm. broad in maximum diameter. The 
anus is 0'055 mm. from the caudal tip. The tail 
projects as a small process. The genital system is 
still undeveloped. This specimen carries body spines. 
By reason of this fact the parasite is readily identified 
as Gnathostoma, and excepting this point is closely 
related morphologically to the specimen of Case 1. 
Both specimens may, therefore, be assumed to belong 
to the same species, the specimen of Case 2 being 
more fully developed than that of Case 1. 

As to the specific name of the specimens, however, 
a definite decision cannot be reached, since they are 
so young that the structure of the body may be 
changed and the number of the circular rows of spines 
on the head may increase’ with the growth of the 
body. Notwithstanding, from the cases hitherto 
reported in man and their distribution, we believe 
that these specimens may be young G. spinigerum. 

The nematodes of the genus Gnathostoma play an 
interesting rôle as human parasites. The forms found 
are always immature and cause only cutaneous 
diseases, while the adult forms occur in the stomach 
of the host, also causing pathological changes. These 
facts warrant the division of gnathostomiasis into two 
categories: gnathostomiasis externa or cutana for the 
cutaneous diseases caused by immature Gnathostoma, 
and gnathostomiasis interna for the stomach diseases 
in animals caused by adult Gnathostoma. 

In eonnection with the human cases of gnathostom- 
iasis cutanea recorded from China it is of interest to 
note the frequency of gnathostomiasis in dogs, cats, 
and hogs in China. From autopsies on eighty-five 
dogs from Central and North China only one ease of 


gnathostomiasis was found, numerous gnathostomes, 
identified as G. spinigerum, having been taken from a 
large stomach tumor. In fifty-eight examinations of 
cats two have been found positive for this infection. 
A third positive case has been found by Dr. C. McA. 
Wassel. Among several hundred hogs examined in 
Peking aud in the Central Yangtze Valley no infection 
with G. hispidum has been observed. The dog and 
two of the cats found infected were autopsied at 
Wuchang, across the Yangtze River from Hankow, 
where the two human cases recorded in this paper 
apparently incurred the infection. The infection in 
the third cat occurred in Peking; cat autopsied by 
Dr. H. E. Meleney. 

With reference to the route of invasion of the host 
it seems not unreasonable to believe that there is a free- 
living stage which is infective through the skin. The 
presence of the worms in the cutaneous tissues of man, 
who is only a semi-suitable host, seems to give a clue 
in accord with this hypothesis, since after invading 
the skin such worms were apparently unable to con- 
tinue their course of migration through to the habitat 
where the adult worm is wont to develop in the 
appropriate host. 

CONCLUSIONS, 

(1) Five indisputable cases of human gnathostom- 
iasis have hitherto been reported. Four of these are 
referable to G. spinigerum and one to G. hispidum. 

(2) Two new cases of human gnathostomiasis from 
China are added. The new cases deal with very 
young forms, one of which caused a typical “ creeping 
disease." The other may have also caused the same 
disease. 

(8) Four cases of gnathostomiasis interna are 
recorded from dogs and cats in China. Three of 
these were found in cats and one in a dog. One cat 
was autopsied in Peking. The other infections 
occurred in the Hankow area. 


——— d 
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BULLETIN DE LA SOCIETE DE PATHOLOGIE EXOTIQUE. 
June 10, 1925. 


A Case of Cerebrospinal Meningitis due to Pfeif- 
fer’s Bacillus (Jousset and Girard).—The patient, 
aged 14 years, was suddenly taken ill on August 
8, 1924, with very severe headache and vomiting. 
He had previously been in very good health, and 
there was nothing worthy of note in the history of 
his antecedents. There was stiffness in the neck 
and abundant diarrhcea, He was taken to the mili- 
tary hospital at Antananarivo the next day. The 
signs of Kernig and Brudzineski were positive ; blood 
negative for hematozoa.  Pfeiffer's bacillus was 
cultivated from the cephalo-rachidian liquid. Most 
eases of meningitis in Madagascar are due to the 
meningococcus or pneumococcus, but in this case 
cultures of both were negative, and antimeningo- 
coccus serum had no effect. The patient was 
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cured and left the hospital September 25, 1924, in 
very good health. 


Yaws at Costa Rica (S. Fallas and T. von Bulow)— 
Yaws, or frambosia, exists in Costa Rica and is to 
be found chiefly along the south-west coast of the 
country bordering on Panama. The natives distin- 
guish it from syphilis and call it '' bouba."" Clinic- 
ally, its characters are different from those generally 
deseribed in yaws. The serologie Bordet-Wasser- 
mann reaction is constantly positive, The period 
of incubation appears to be at least three months. 
In treatment the arsenobenzols act rapidly on the 
external manifestations, but complete cure is only 
obtained by an intensive treatment; the minimum 
number of doses has not yet been determined. 


Treatment of Parasitic Inteslinal Affection by 
Tetrachloride of Carbon in Capsules (Stevenel).— 
Tetrachloride of carbon in gelatine capsules has 
proved of great value in the treatment of ascaridiosis 
und uncinarissis. It is not so expensive as the other 
medicaments, is more effieacious than thymol, and 
has a toxic effect on the human organism. In cases 
of trichocephaliasis, however, thymol is preferred. 


Contribution to the Study of '* 309" Fourneau 
in Animal Trypanosomiasis (R. van Sageghem).— 
'309"' has proved more efficacious in the treat- 
ment of animal trypanosomiasis than ‘‘ 205 '' Bayer. 
Its netion on Trypanosome congolense pecorum 
and T. cazalboui vivax is very rapid. With doses 
of 2 grm, per 100 kg. of weight the trypanosomes 
disappear from the peripherie circulation, but re- 
lapses oceur within seven days. 


Mixed Infection by Schistosomum mansoni and 
S. hematobium in a Case of Amæbic Dysentery 
(E. W. Suldey).—This interesting case of double 
infection. occurred in a child of ten years of age 
complaining of pain in the abdomen, The child was 
very weak, anemic and extremely thin. Examina- 
tion of the stools showed (1) numerous Entamaba 
dysenteric histolytica; (2) Bilharzia eggs. Schisto- 
somes were also found in the urine, besides living 
miracidiums. The amebiasis was soon cured by 
emetin, but the medicament had no aetion on the 
bilharziosis; the dysenteric syndrome, however, dis- 
appeared, This case shows the value of miero- 
scopieal examination of the stools for correct 
diagnosis. 

A Case of Ainhum in the Right Leg (Mme. L. 
Delanoe).— The patient from the age of three to 
four years had had suppurating sores on the two 
clbows and right knee, which spread along the 
arms and thigh. The right foot began to swell, and 
later phlyctene covered the whole of it; it was 
very painful. It was diagnosed as a case of 
ainhum and the operation performed was very 
successful. 


Arterial Tension and Blood Viscosity in Beriberi 
in the Annamiles of Cochin China (M, L. R. Montel 
and T. van An and Dang van Cuong).—In Anna- 
mites suffering from beriberi the arterial tension 
(maximum, minimum and, above all, differential) 
is much higher than in normal subjects, and even 


.and 84 malignant tumours. 


higher than malarial patients. This increase in the 
arterial tension is useful in the diagnosis between 
chronic malaria and chronic beriberi. The blood vis- 
cosity is also greater than that found in Europeans. 


Urinary Amebiasis (M. Petzetakis).—Two further 
cases are deseribed of ameebic cystitis cured by 
emetin. The patients, aged 35 and 60 years, were 
both Greeks. The amæbæ found in the urine vary 
in size, from 10 to 40 microns, and are very often 
motile. Staining of the amæbæ was not very satis- 
factory, although various methods were used. 


Epidemiological Notes on Oriental Sore in Algeria 
(L. Parrot and H. Foley).—The number of cases of 
oriental sore is apparently increasing in all quarters 
of Algeria. In the region of Tell, cutaneous leish- 
maniosis has been observed in eight different local- 
ities during the last three years; three cases are 
described in this paper. It is interesting to note 
that while oriental sore exists in epidemic form in 
the region of the Sahara, the cases in the region of 
Tell are sporadie. At Biskra the sores are multiple, 
at Tell the majority of cases have only one sore; 
this is accounted for by the great number of insects 
in the former region, 


First Results on the Investigation of Tumours 
observed in Cochin China (Lalung-Bonnaire and J. 
Bablet).—During the years 1922 and 1924 anatomo- 
pathologic examinations were carried out on 368 
hospital patients; of these, 33 had benign tumours 
90 per cent, of the 
patients were Annamites. Both sexes are about 
equally affected. The ages vary between 27 and 72 
years. The Bordet-Wassermann was positive in 
twelve cases; there were eight cases of tuberculosis. 
Cancer of the stomach is very rare. Epitheliomas 
originating in the buccal mucus are far from rare. 
Sareomas are met with chiefly in children and young 
men. Lymphoblastie sarcomas of the neck are very 
frequent and rapid evolution, and often coexist 
with syphilis. From these observations it is seen 
that the Annamites of Cochin China are as sus- 
ceptible to cancer as the white race. All the 
varieties of malignant tumours have been met 
with, and the number of epitheliomas of the genital 
organs is surprising. Tumours of the cervico-facial 
region are also very frequent and exceptionally 
malignant. 


An Epidemic of Glossitis observed in Senegal 
(M. Nogue).—The epidemie occurred in December 
last year in a great number of school children ai 
Dakar. In most eases the lesions appeared only 
on the tongue; sometimes there was only one plaque 
and at other times several, varying in colour from 
pale pink to a bright red. Very r rarely the upper 
lip and the inside of the cheeks are affected. Lesions 
are frequently to be seen on the labial commisura. 
In intensive cases the condition is very painful, and 
there is difficulty in eating and speaking. The con- 
dition has no effect on the general health. It ap- 
pews only in the cold months, but its real origin 
is as yet unknown; it is a contagious disease. 
Chlorate of potash in compressed taklets has a 
remarkable therapeutic action on the condition. 
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UN THE IDENTITY OF GONGYLONEMA 
SUBTILE ALESSANDRINI.: 
By H. A. BavLis, M.A., D.Sc., 
Department of Zoology, British Museum (Natural History). 
Published by permission of the Trustees of the British Museum. 


PROFESSOR GIULIO ALESSANDRINI, of the Univer- 
sity of Rome, published, in 1914, in a paper (1914) 
which has, unfortunately, been largely overlooked 
by parasitologists, the first well-authenticated record 
uf the occurrence of a nematode of the genus Gongy- 
lonema as a human parasite. In his paper, which 
was only a brief preliminary note, intended to be 
followed later by a full description of the parasite 
\which, however, has not yet been published), Pro- 
fessor Alessandrini describes the occurrence of six 
worms in the mouth of a girl near Rome. He in- 
dicates his opinion that the species is a new one, 
ior which he proposes the name Gongylonema sub- 
tle. What is perhaps most interesting of all, he 
anticipates what we now know, thanks to the re- 
searches of Fibiger and Ditlevsen (1914), Ransom 
and Hall (1915, 1917) and Seurat (1916 a and 
b) to be the facts of the life-history of Gongylo- 
nema, by suggesting that it requires an intermediate 
host, and that this may be a coprophagous insect. 
He also wisely remarks that, while no definite patho- 
logieal effects have hitherto been connected with 
the occurrence of Gongylonema in animals, the 
view held by Piana that this worm may, by its 
burrowing, assist the introduction of pathogenic 
organisms, cannot be lightly set aside. 

Following Dr. Sambon’s (1925) reference to the 
work of Professor Alessandrini, the writer com- 
munieated with the latter, requesting the privilege 
uf being allowed to examine his extremely interest- 
ing specimens. As a result, on the occasion of his 
presence in London to attend the recent Inter- 
national Conference on sleeping sickness, Professor 
Alessandrini gave the writer the honour of a per- 
sonal visit, bringing with him two of the three 
specimens he had obtained from the case already 
mentioned. 

The writer’s study of these two specimens con- 
sisted chiefly in teking a series of careful measure- 
ments, for eemparison with those of the Gongylo- 
nema occurring in other hosts. All the other recent 
records of the occurrence of Gongylonema in man— 
Ward (1916), Stiles (1920, 1921), Ransom (1923)— 
have apparently been concerned with immature 
specimens, and the specific determination of the 
worms has therefore been impossible. A very im- 
portant feature of the case described by Professor 
Alessandrini is that all the three specimens obtained 
by hirn were mature females, It is unfortunate that 
no male was available, but the examination of adult 
females makes it possible for the first time to ad- 
duce some real evidence of the identity of the 
species. It has already been suggested by Ward 
(1916) and by the present writer (1925 a and b) 
that the human Gongylonema might prove to be 


identical with G. pulchrum Molin of the pig, while, 
in the writer's opinion, the G. scutatum (Müller) 
of ruminants, and probakly other supposed species, 
are also identical with G. pulchrum. 

Or the two specimens of G. subtile seen by the 
writer the lurger (which may be called specimen 
A) contained only immature unsegmented and shell- 
less eggs, of which the largest measured about 
0:0375 mm. x 0:0175 mm. The smaller (specimen 
B) contained a rather limited number of eggs with 
shells either fully formed or in process of forma- 
tion, but none of them were quite ripe, There were 
none in the vagina, and most of the eggs seen ap- 
peared (probably through rupture of the uterine 
walls) to be lying in the body-cavity. The contents 
of these eggs were either undergoing segmentation 
or showed early stages in the formation of a vermi- 
form embryo. No fully-formed, coiled embryos 
were seen, so that none of the eggs were ready tor 
laying. A hitherto unnoticed peculiarity was ob- 
served in some of the egg-shells. The shell appeared, 
in some cases, to be differentiated at each pole 
into a kind of cap. This character is difficult to 
see in fully-formed egg-shells of Gongylonema, the 
shell usually appearing entire and of almost equal 
thickness everywhere. It was found, however, on 
comparing the earliest uterine eggs from some speci- 
mens of the Gongylonema of the sheep, that at a cer- 
tain stage in the formation of the shell, while it is 
still relatively thin, there may be an appearance as 
if the poles were formed separately from the middle 
portion. This appearance becomes obscured later as 
the thickness of the shell increases. As regards the 
size of the eggs, Professor Alessandrini informed the 
writer that his chief reason for regarding G. subtile 
as a distinct species was that the eggs measured 
by him were only 0:041 mm. in length and 0:028 
mm. in width, whereas those of G. pulchrum varied 
from 0:052 to 0:07 mm, in length and from 0:03 
to 0-035 mm. in width. The drawing shown to the 
writer by Professor Alessandrini indicated, however, 
that the egg figured was an immature one, with un- 
segmented content, and it may be suggested that 
the most mature eggs had not Leen measured. The 
writer's measurements of the largest eggs of speci- 
men D, às will be seen, are quite in accordance 
with those of G. pulchrum. 

The writer's measurements of Professor Ales- 
sandrini's specimens are tabulated below, side by 
side with those of females of G. pulchrum, which 
have been given in previous papers (1925 a and b). 
G. pulchrum appears to grow larger in ruminants 
(where it is generally called G. scutatum) than in 
swine. For this reason, in order that the com- 
parison may be quite fair, the measurements of 
specimens found in pigs and in ruminants are given 
separately. It should be understood, however, that 
in the writer's opinion both columns refer to the 
same species, which has a fairly wide, but con- 
tinuous, range of variation in size. 

It should be mentioned here that each of Pro- 
fessor Alessandrini's two specimens had suffered a 
rupture of the cuticle at one place in the esophageal 
region, and jn cach case part of the cesophagus 
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was protruding. Iu specimen A part of the glandular 
portion of the cesophagus had been damaged, and 
for a-short distance only its cuticular lining re- 
mained. In specimen B the glandular portion of 
the esophagus was severed, and a small part of it 
máy have been missing. The rupture of the cuticle 
appeared to have occurred at the level of the ex- 
cretory pore in this specimen, and for this reason 
ihe position of the pore and of the nerve-ring could 
not be determined. The measurements of the 
esophagus were arrived at by measuring it in sec- 
tions, including those portions which protruded 


In conclusion, the writer wishes to express his 
most sincere thanks to Professor Alessandrini for 
allowing him the opportunity of studying his 
material, an act of courtesy which, it is believed, 
may be important in its results. 


REFERENCES. 


ALESSANDRINI, G. 1914. 
nell' uomo da Gongylonema," Boll. R. 
Anno xxxx, Fasc. iv. 

BavLis, H. A. 1925 (a). “On Gongylonema collected in Italy 
during October, 1924, with some Observations on the Genus," 
Journ. Trop. Med. and Hyg., xxviii, No. 3, pp. 71-76. 


'"Nuovo caso di parassitismo 
Accad. Med. Roma, 


through the body-wall. Bayuis, H. A. 1925 (b. ‘*On the Species of Gongylonema 
PULCHRUM SUBTILE 
From ruminants From pigs Specimen A.- Specimen B. 
Length... zas 74—145 37—543 55 45:5 
Maximum thickness " 8. s 0:275 —0:53 019 — 0:35 0:32 0:388 
Anterior end to end of esophagus — ... E M 66 —90 45 — 73 1:45 17:34 

T end of muscular portion of cesophagus 07  —0395 048 — 07 0-77 0:81 

^ cervical papi] ue rs utm 0:113 —0:22 0:3 — 0:165 0:18 0:15 

e commencement of ale 019 —03 0:39 — 0:24 0:25 0:19 

" nerve-ring 2 0:25 —0'4 0:275 — 0:29 0:33 — 

" excretory pore ... 053 —09 0:46 — 0:575 0*6 — 
Length of tail... ijs EA 02  —038 0:185 — 0:25 0:26 0:22 
Diameter of buccal rim ... 0:0225— 0:03 0:025 —- 0:03 0:0325 0:03 
Length of pharynx En s sie 0:04 —0'075 0:05  — 0:625 0:0625 0 06 
Cuticular striations, interval between 0:0075—0:0175 0:0125— 0:013 0:015 0:015 
Vulva from posterior end A 3:64 —70 175 — 3185 3:0 25 
Ova, length ces i. 005 —0'067 0:052 — 0:07 — 0:058—0-06 

breadth 0:025 — 0:037 0:03 — 0:035 — 0:03 —0-037 


It will be seen that the measurements give no 
ground for assuming that G. subtile is distinct 
from G. pulchrum. The evidence might have been 
still more conclusive had it been possible to ex- 
amine a male of G. subtile, Failing this, how- 
ever, the writer believes, with all deference to Pro- 
fessor Alessandrini, that this species must fall into 
synonomy with G. pulchrum. 

The importanee of this conclusion is obvious. 
We know already that G. pulchrum is extremely 
common in domestic animals in some parts of the 
world, and we know also that its life-history in- 
volves an intermediate host in the shape of an in- 
sect. The insects known to be capable of acting 
in this capacity are several species of cockroaches, 
the mealworm beetle and its larva, and several 
kinds of dung beetles of the genera Aphodius and 
Onthophagus and their larve; while it is extremely 
probable that various species of Blaps are also 
implicated. The insects become infected by swallow- 
ing the eggs of Gongylonema contained in the feces 
of the final host, These give rise to larve which be- 
come encapsuled in the insects' tissues, and the final 
host becomes infected by ingesting, either purposely 
or accidentally, the infected insects. Since, there- 
fore, the human Gongylonema appears io be iden- 
tieal with that of the pig, sheep, goat and ox, it 
is clear that the chances of human infection are 
greatly inereased by proximity to these animals, 
All that is necessary is the accidental ingestion of 
some insect that has fed upon the feces of an 
animal infeeted with the worm, and this may be by 
no means a rare occurrence where, as in many 
country distriets of Italy, man habitually lives under 
the same roof with his large domestie animals. 


(Nematoda) parasitic in Ruminants," Journ. Comp. Path. and 
Ther., xxxviii, No. 1, pp. 46-55. 

FIBIGER, J., and DITLEVSEN, H. 1914. ‘Contributions to 
the Biology and Morphology of Spiroptera (Gongylonema) 
neoplastica n. sp." Mindeskrift for J. Steenstrup, xxv, Copen- 
hagen. 

REOR; B. H. 1923. Journ. Parasitol., ix, 244. 

Ransom, B. H., and HarL, M. C. 1915. “The Life-history 
of Gongylonema scutatum," Journ. Parasitol., ii, 80-86. 

Ransom, B. H., and HarL, M. C. 1917. “A Further Note 
on the Life-history of Gongylonema scutatum," Ibid., iii, 
177-181. 

Samson, L. W. 1925. “Researches on the Epidemiology 
of Cancer made in Iceland and Italy" (July-October, 1924), 
Journ. Trop. Med. and Hyg., xxviii, No. 8, pp 39.71. 

SEURAT, L. G. 1916 (a). “Sur les Gongylonémes du Nord- 
Africain," Compt. rend. Soc. Biol., Paris, Ixxix, 717.742. 

Seurat, L. G. 1916 (b). *' Contribution à l'étude des formes 
larvaires des Nématodes parasites hetéroxénes," Bull. Sci. 
France et Belg. (7) xlix, 297-377. 

Stites, C. W. 1920. '**A Second Case of Gongylonema in 
Man," Journ. Parasitol., vi, No. 4, pp. 200. (Report of meeting 
of Helminthological Society of Washington, Oct. 26, 1917.) 

SriLEs, C. W. 1921. “A Probable (Third) Case of Gonay- 
lonema hominis Infection in Man," Pub. Health Rep, U.S. 
Pub. Health Serv., Washington, xxxvi, No. 21, pp. 1177-1178. 

Warp, H. B. 1916. *''Gongylonema in the rôle of a Human 
Parasite," Journ. Parasitol., ii, 119-125, 1 Pl. 





IDENTITY OF HETERAKIS NEO- 
PLASTICA, WASSINK. 
By H. A. Baxris, M.A., D.Sc. 
Department of Zoology, British Museum (Natural History). 
(Published by permission of the Trustees of the British Museum.) 


Dr. W. F. WassINK (1916) has given the fullest 
existing account of the condition known as nodular 
typhlitis in pheasants, caused by a nematode worm of 
the genus Heterakis. The species of Heterakis 
usually met with in the ceca of pheasants affected 
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with this disease is considered to be H. isolonche 
von Linstow, 1906. "Von Linstow's (1906) original 
deseription of this species did not mention any lesions 
caused by it. Later, however, the lesions were 
associated with it by Lucet and Henry (1911) who 
gave a new description of the worms observed by 
them, which they determined as H. isolonche. In 
addition to the literature dealing with the occurrence 
of this condition in Europe, an account of its 
occurrence in America has recently been given by 
Schwartz (1924), who also determined the worms 
as H. isolonche, but gives no new description of their 
morphology. 

Besides an excellent account of the pathological 
effects of the presence of the Heterakis, Wassink has 
given a detailed description of the worms found by 
him. Some of these were of exceptionally large size, 
and, as a result of his morphological study of them, 
Wassink was led to suggest that they were of a 
different species from the H. tsolonche of von Linstow. 
He pointed out, at the same time, certain slight 
differences between the descriptions of von Linstow 
and of Lucet and Henry, and considered that the 
latter’s specimens were probably not H. isolonche, 
but belonged to the same species as his own. To 
this, in a later publication (1917), he has given the 
name of H. neoplastica. 

Through the kindness of Dr. Wassink, and of 
Dr. C. Bonne of the Nederlandsch Kankerinstitut, 
Amsterdam, the writer has had the opportunity of 
examining specimens of the worms found by the 
former. A comparison of the various descriptions had 
already given rise to some doubt as to the validity of 
the new species, and it may be said at once that this 
doubt has not been removed by a study of the 
material, In the writer’s opinion, H. neoplastica 
should be regarded as synonymous with H. isolonche. 
The following table shows the measurements (in 
nillimetres) given by Wassink, by Lucet and Henry, 
and by von Linstow respectively. (The measure- 
ments in square brackets have been calculated from 
figures expressed by von Linstow as fractions of the 
total length.) 


Author and date :— Wassink, 1916 


——— 

g ? 
Total length * avs $i. .. 150 u^ 17:0 
Maximum thickness... 0:55  .. 0:6 
Length of cesophagus (including bulb) 1:9 f 2:1 
Length of esophageal bulb  ... 0:37 
Width of esophageal bulb 0:21 
Length of tail 0:64 1:2 
Length of spicules a 1:8 ste 
Distance of sucker from posterior end 0-95 .. — 
Diameter of sucker su wn OTA, € uu, — 
Length of eggs ... ufo ow iN 0 065—0067 
Width of eggs... — .. 0 0:035 —0-04 


It should be mentioned that the hosts from which 
von Linstow and Wassink obtained their material 
were chiefly golden pheasants (genus Thaumalea 


' Full references to the earlier literature will be found in the 
papers of Lucet and Henry, Wassink and Schwartz. 


[—Okrysolophus]). The birds studied by Lucet and 
Henry were Manchurian pheasants (Crossoptilum 
manchuricum) and a common pheasant. Wassink’s 
largest specimens, upon which his description is 
based, appear to have come from hybrids between 
two well-marked varieties of the golden pheasant, 
known as picta and obscura.” 

In order to complete the measurements given 
by the earlier describers, for comparison with Dr. 
Wassink’s specimens, the writer has taken a few 
additional measurements from specimens determined 
as H. isolonche, from the Indian horned pheasant 
(Tragopan satyra) and Monál (Lophophorus impey- 
anus). These specimens were of average size (not 
exceeding the total lengths given by Lucet and Henry). 

The dimensions of the cesophageal bulb were found 
to vary from 0°25 mm. X 017mm. to 03mm. X 
0'25 mm. in males, and from 024 mm. X 0'19 mm. 
to 0'8 mm. X 0'25 mm. in females. (The first figure 
given in each case is the length, the second the 
width. The former cannot be very accurately meas- 
ured, as the passage from the cylindrical portion of 
the cesophagus into the bulb is gradual, and the slight 
difference in histological structure between the two 
parts is not always very apparent.) The length of 
the tail in the males varied from 0'5 to 0'6 mm., and 
in the females from 0'€5 to 1°35 mm. The diameter 
of the caudal sucker of the male ranged from 0'09 
to 013 mm., and its distance from the posterior 
extremity from 0'6 to 076 mm. 

The specimens kindly submitted by Dr. Wassink 
for examination comprised three males and five 
females. The largest male was about 13 mm. long, 
the largest female about 15 mm. The detailed 
measurements of these eight specimens were in 
general agreement with the figures published by 
Dr. Wassink, but showed a considerable degree of 
variation, and sometimes even exceeded his maxima. 
Thus the lengths of the cesophagus (including bulb) 
were as follows: males, 1°6, 175, 185 mm. ; females, 
175, 1°75, 19, 19, 195 mm. The length of the 
cesophageal bulb varied from 0'4 to 0°45 mm., and its 
width from 0°25 to 0'3 mm. The tail of the male 


von Linstow, 1906 Lucet and Henry, 1911 


Bock c eM c EE 
d ? 3 9 
78 .. 938... T5—90 ... 90 —120 
0:48 047  .. 0:38—04  .. 0:495— 047 
[1:15] [11] 1:9 —1:85 
See AES 0:26—0:8 
[0-6] [1-29]... = = 
14l  .. E Sar MAASAI BY Us: E 
0:073 0-07 —0:075 
0:044 0:049 —0-046 


varied in length from 0'7 to 0'8 mm., that of the 
female from 1:52 to 1'75 mm. The suckers of the 
three males were resrectively 0°13, 0°14 and nearly 


? These forms are not now generally regarded by ornithologists 
as specifically distinct. 
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0'15 mm. in diameter, and situated at 1'06, 0'96 and 
0'9 mm. from the tip of the tail. 

It will be seen from these measurements that, apart 
from the fact that some of Dr. Wassink's specimens 
were unusually large, and that the dimensions of 
their parts were more or less proportional to their 
total length, there is really a considerable amount of 
variation throughout the series, and that it is unsafe 
to assume that the extremes represent specific 
differences. 

Taking in order the points of supposed difference 
between Dr. Wassink's Heterakis and H. isolonche, 
we have to consider : — 

(1) The total length of the worms.—Dr. Wassink's 
measurements are admittedly derived from a single 
male and & single female, and these were evidently 
two.of the largest available. Judging from the 
accounts of individual cases, they came probably 
from Case IV or Case V, which were hybrid golden 
pheasants. In Case I (apparently not a hybrid) the 
maximum lengths observed appear to have been 
13 mm. (female) and 9 mm. (male), and these are 
scarcely above the average for H. isolonche. Probably 
every helminthologist will recall instances of con- 
siderable variation in size met with between different 
collections of nematodes of the same species, par- 
ticularly if they came from different host-species. 
It is, in fact, noticeable that nematode parasites 
habitually grow larger in one kind of host than in 
another, and it seems conceivable that in the present 
instance there is some factor in the offspring of 
crosses between the two varieties of pheasants that 
specially favours the growth of the worms. It is of 
great interest to notice that Dr. Wassink also found, 
in some of his pheasants, specimens attributed to the 
common H. papillosa of exceptionally large size 
(males 15 mm., females 17 mm. in length). 

(2) The spicules of the male.—Dr. Wassink points 
out that in his specimens the spicules, when extruded, 
were crossed, and that in this they agreed with Lucet 
and Henry’s figure and not with von Linstow’s. It is 
true that when far extruded the spicules are fre- 
quently crossed, but this is not so in all specimens 
even in the same batch, and in any case von Linstow’s 
figure shows both spicules pushed to one side in an 
unnatural manner, and this has evidently been 
brought about by manipulation, such as pushing the 
cover-glass in order to roll the tail into a suitable 
position for drawing. Dr. Wassink further notes 
that there is a marked difference in shape and width 
between the right and left spicules in his specimens. 
In those sent to the writer, the spicules were always 
retracted, but in the writers own examples the left 
spicule is somewhat longer than the right, has a 
thicker shaft and much broader ale. 

(3) The cuticular striations.— Wassink observes 
that his specimens agree with those of Lucet and 
Henry in having transverse striations, which were 
absent in von Linstow's specimens. Von Linstow, 
however, although he uses the expression ' Cuticula 
glatt," does not state definitely that striations were 
absent, or even that he could not detect them, though 
the latter may very well have been the case. The 





striations are often very faintly indicated, especially 
in well-extended specimens, and in the examples 
studied by Lucet and Henry they are said to have 
been placed at intervals of not more than 2 microns. 

(4) The caudal papille of the male—Lucet and 
Henry appear to have overlooked a small postanal 
pair of subventral papille, which may, owing to their 
position, have been hidden by the spicules, if the 
latter were always extruded as in their figure. Other- 
wise all the descriptions, as regards the number and 
arrangement of the papillx, are quite easily reconciled. 

(5) The " papille" in the vulvar region of the 
female.—It is mentioned as a point of resemblance 
between Wassink's Heterakis and that of Lucet and 
Henry that, in addition to several papille behind the 
vulva, there is sometimes one in front of it, whereas 
von Linstow states that there are two or three 
behind, and mentions none in front. These " papille," 
however, as has been pointed out by Baylis and 
Daubney (1922, p. 289) for H. isolonche, and by 
Baylis (1993, p. 11) for H. monticelliana, are very 
variable in number and position, some females 
(especially the younger specimens) having none. 
There can be very little doubt that they are actually 
caused by the suckers of the males in attempting 
copulation, and they cannot, in the writer's opinion, 
be regarded as a specific character. 

For the reasons that have been detailed, the writer 
concludes that the proposed separation of H. neoplas- 
tica from H. tsolonche is not justified, the facts 
showing only that there is a greater amount of 
variation in size between individuals of H. isolonche 
than had been observed prior to the appearance of 
Dr. Wassink's work. 

For their courtesy in affording facilities for the 
study of this interesting question, the writer wishes 
to express his sincere thanks to Dr. Wassink and 
Dr. Bonne. Thanks are also due to Dr. Sambon, 
who brought Dr. Wassink's work to the writer's 
attention. 
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à CONTRIBUTION TO THE STUDY OF 
THE RADULÆ OF  FRESH-WATER 


MOLLUSCA.: 
By F. G. Cawston, M.D. 


CONSIDERABLE interest has been added to the 
study of those fresh-water mollusca of South 
Afriean swamps which serve as intermediate hosts 
of the trematode parasitic worms, since a careful 
microscopic study reveals the fact that the identity 
of some species may be determined partly by the 
appearance of the teeth. 
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If an example of our fresh-water mollusca is set 
aside in a clean glass test-tube containing a little 
appropriate food, it is possible to observe the ribbon- 
like strueture containing the teeth scratching the 
surface of the food like a rasp. 

In order to determine the characteristic appear- 
ance of the teeth, it is necessary to examine the 
radule at the various stages of development. 
Microscopically, teeth characteristic of the adult 
radula are to be seen even in the embryonic radula. 

Unlike some species which possess the same 
number of teeth in each row, each of our hosts 
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Photograpbic plate. showing lead modcls of typical teeth of various fresh-water and lagoon mollusca, made from camera- 


lucida sketches. 


The teeth are attached to a ribbon-like structure 
called the radula; this is broader in fresh-water 
species than is usual with lagoon and land species, 
where it is more often curled up and shaped like 
a watch-spring. 





for the Advancement of Science, at Outshoorn, C.P., July, 
1925. 


(No.1, x 500; Nos. 2, 3 and 7 to 19, x 375; Nos. 4 to 6, x 750; shells, half natural size. 


for trematode parasitie worms, with the exception of 
Melanoides tuberculatus (Müller), has rows in which 
the number of teeth varies, and, as there are from 
120 to 150 rows of symmetrically plaeed teeth, with 
as many as 50 teeth in all but the most anterior 
rows, the majority of mature individuals possess 
from 7,000 to 10,000 teeth. 

The teeth are arranged like a harrow, and, if seen 
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from the side, many of the individual teeth present 
the appearance of a finger-rest or picture-hanger. 

The teeth of Oncomelania nosophora Robson, the 
intermediate host of Svhistosomum japonica Kat- 
surada, like those of Tomichia ventriculosa (Sowerby) 
Reeve from Muizenberg, C.P., present small ridges 
from which cusps arise. In the South African hosts 
for schistosoma,. these ridges have developed into 
broad overhanging processes—the ‘‘ crown ” of the 
tooth. Many of these crowns are a quarter of the 
size of the whole tooth. At the marginal border 
of the radula, the cones which grow from the edge 
of the crown of each tooth consist of a number of 
small denticles; so that the elongated crowns pre- 
sent the appearance of outstretched human hands. 
As the centre of the radula is approached, these 
denticles tend to coalesce, so that the lateral teeth 
possess but three undivided cones, the endocone, 
the mesocone and the ectocone. The relatively 
great breadth of the radulæ of these species is well 
suited for covering a large surface of their vegetable 
food, Although, in different examples of the same 
species, there is a good deal of variation in the ap- 
pearance of the cones, the crown and basal plate 
are remarkably constant, Except for the angle of 
the basal plate, it is not possible to tell the mar- 
ginal teeth of Physopsis africana Krauss from those 
of Limnea natalensis Krauss; nor is it possible to 
differentiate them from those of Isidora tropica 
(Krauss) or Planorbis pfeifferi Krauss. Neverthe- 
less, the central tooth of L. natalensis can readily 
be distinguished from that of the others, because 
it is tall and narrow and is generally devoid of cones. 
The central tooth of P. africana is almost triangular 
and usually possesses two cones, whilst the bicuspid 
central tooth of I. tropica and P. pfeifferi is con- 
stantly broader still. The individual teeth of these 
species measure 1/30th mm. in height. Careful ex- 
amination that I have made of several thousand 
teeth has failed to reveal the presence of decay. 
Indeed, it would appear that the more the teeth 
are used to scratch the surface of food the more 
perfect they become. 

As development proceeds, more and more rows 
of teeth are added posteriorly and more and more 
marginal teeth appear in each row, thus increasing 
the length and breadth of the radula. 

The habit of boring holes through the shells of 
other mollusca results in much injury to the teeth 
of Rhaciglossa and accounts for the extraordinary 
length of their radule; however, this habit is un- 
known amongst the cercarie-carriers of South 
African rivers. It is difficult to understand why 
some other species possess such long radule; this 
is very evident in some lagoon species. It is very 
unlikely that the posterior portion of these radule 
are ever brought into play except in those rare 
instanees where the anterior portion has been torn off 
by erabs or by other natural enemies in the lagoons. 
Such an occurrence must be exceedingly rare in 
fresh-water speeies, in view of the rapidity with 
whieh the foot is withdrawn into the shell at the 
slightest sign of danger. 








The intermediate hosts of South African trema- 
toda feed on waterweeds and are less exposed to 
attacks from their natural enemies than lagoon 
species. Lagoon inhabitants feed on coarser food 
and suitable teeth are provided. Many of the small 
Planorbine have teeth with well-marked cusps, 
kut without cones. Elongated cones are more 
liable to injury from coarse food than the short 
cusps. The cones of M. tuberculatus (Müller) can 
be bent back without breaking them, 

A careful examination of the radula of some ex- 
amples from Mauritius which had been identified 
for me as I. borbonica Férussac revealed about 120 
rows of almost identical teeth, each provided with 
about six small cusps. The species represented 
proved to be Physa borbonica (Férussac) which is 
readily distinguishable from I. tropica Krauss; for 
the latter species possesses a central bieuspid tooth, 
about eight tricuspid laterals and from 18 to 21 
marginals whose cones are divided into as many 
as nine denticles, one being much larger than the 
rest. 

Amphistoma were isolated from South African 
mollusca first at Potchefstroom in 1918, The 
species responsible being identified by Mr. H. C. 
Burnup as I. schakoi Jickeli. From an examina- 
tion of the teeth, the species would appear to be 
identical with I. tropica Krauss, as Monsieur Paul 
Pallary considers it to be. Since then amphistoma 
have been isolated from I. tropica, I. forskali, I. 
natalensis and I. craveni Ancey. The last species 
may also be a variety of I. tropica and possesses 
identieal teeth. 

CONCLUSIONS. 


(1) The central and lateral teeth are the first to 
form in the embryonic radula. As development 
proceeds, new laterals are formed from the inner 
marginals, by a coalescence of their denticles. 

(2) Fresh-water species are exposed to less in- 
jury than the inhabitants of brackish water in 
lagoons; their radule are broader and shorter than 
those of lagoon species. 

(3) The large number of rows of teeth in fresh- 
wáter mollusea are provided, not because of their 
tendeney to decay or to be worn out in the exer- 
cise of their natural functions in eating, but be- 
cause of their constant exposure to injuries, the 
loss being replaced by the posterior rows. For the 
same reason, those mollusca which use their teeth 
to bore holes through the shells of others are pro 
vided with remarkably long radule, while land 
and lagoon species, whieh are constantly exposed 
to the attacks of their natural enemies, are als» 
provided with longer radule than those commonly 
possessed by the inhabitants of semi-stagnant rivers 
and still pools. 
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Annotations. 





Pathogenesis of Epilepsy (Aldo Massaglia, M.D., 
The Journal-Lancet, July 15, 1924).—The experi- 
ments reported determined in the animals a morbid 
condition which may be compared with, if not con- 
sidered equal to, some forms of epilepsy. The re- 
sults lead to the supposition that some forms of the 
disease (epilepsy) may be caused by a hypofunction 
of the parathyroid glands, which create the pre- 
disposition to the convulsive attack, accompanied 
by a hypersecretion of the islands of Langerhans 
which lowers the blood-sugar content. It is sug- 
gested, then, in cases of idiopathic epilepsy, to try 
using a treatment based upon the administration 
of parathyroidin and sugar—a treatment which will 
probably induce a cure. 





Amebie Abscess of the Liver. Report of a Case 
Complicated by Subphrenic Abscess (Journal of 
the American Medical Association, June 27, 1925).— 
It is considered that it might be possible to treat 
a liver abscess successfully, but the destruction of 
the liver is so extreme that the patient dies as a 
result of lack of liver tissue. In the last ten years, 
at the University Clinic at Philadelphia, there has 
been one case of amæbic abscess of the liver and 
seven cases of subdiaphragmatic abscess. In the 
same length of time there occurred eight ordinary 
abscesses of the liver. The clinic has been much 
interested in the work done by the roentgenologic 
department. One cannot depend on the position of 
the diaphragm in the differentiation of a liver 
abscess from a subdiaphragmatie abscess. Explora- 
tory puncture, starting high in the chest wall, 
to rule out empyema, which complicated sub- 
diaphragmatic or liver abscess in three cases, is 
ardently advocated, Following operation, a small 
bronchoscope through the transpleural opening has 
been used. Another point of interest is that it is 
believed that subdiaphragmatie abscesses start as 
iiver abscesses. 


The Nutrition of Mycorrhiza Plants: Calluna 
Vulgaris (M. C. Rayner, D.Sc., British Journal of 
Ezperimental Biology, January, 1925).—An inter- 
esting account is given of the formation and sea- 
sonai development of mycorrhiza in Ling (Calluna 
vulgaris). A record was obtained for the first time 
of the digestion of the intracellular complex of 








mycelium in the mycorrhiza cells and the cytology _ 
of the process is described. Fresh information of 
the distribution of the endophyte in the shoot tissues 
was obtained, and confirmed by experimental work 
on cuttings struck in sterilized sand under con- 
trolled conditions. The endophyte was recovered 
and identified from the shoot. These results are 
compared with those described by Christoph, whose 
observations were interpreted in the light of the 
account now given of the information of ''sup- 
pressed mycorrhiza '' in roots of cuttings and also 
in those of seedlings and mature plants when cer- 
tain conditions exist in the rooting medium, It is 
pointed out that the ‘‘ obligate relation ” in Calluna 
is associated with infection and seedling develop- 
ment and not with mycorrhiza formation and 
growth. The view is expressed that plants would 
probably grow quite well without mycorrhiza could 
seedlings be raised free from infection. The forma- 
tion of mycorrhiza in all roots is the rule of nature; 
the activities of endophyte and its digestion pro- 
ducts are presumably related to the nutrition of 
the plant and may be correlated with its growth 
in particular soils. Evidence for exchange of nutri- 
tive material is given. The view has been reached 
that such exchange exists, with a ‘‘ balance of 
profit '’ on the side of the vascular plant. It is 
suggested, in view of its application to cases for 
which experimental data are not available, that the 
term ‘‘ symbiosis,’’ as applied to mycorrhiza plants, 
should be used in the older sense defined by de 
Bary. 


The Feeding Habit of Termite Castes and its 
Relation to their Intestinal Flagellates (L. R. Cleve- 
land, Biochemical Bulletin, No. 5, May, 1925).— 
The conclusions of this paper are: At every stage in 
the life-cycle of any caste where wood is eaten, 
protozoa are present. When wood is not eaten 
or obtained in some way, protozoa are never 
present. Second and third form young adults 
have lost the ability to eat wood. The protozoa 
in these castes disappear concomitantly with the 
loss of the ability of their host to feed on wood, 
and by the time the wood-eating ability is lost, 
they have all disappeared. This occurs about 
the time of the final moult and is perhaps brought 
about by the feeding of salivary secretions which 
take the place of the wood diet. In all castes, the 
protozoa are lost during moulting, but they are soon 
regained, except in the final moult of the second and 
third forms, in which forms they are never regained 
because, owing to the degeneration of their jaw 
muscles, these forms have lost the ability to eat 
wood. What causes jaw muscles to degenerate is 
not definitely known. It may be inherent in these 
castes, as much a part of them as anything else. If 
it is, then the salivary-feeding is hereby made neces- 
sary and takes the place of the wood diet when the 
jaw muscles degenerate. But a more plausible pos- 
sibility is that these forms are fed on so much salivary 
secretion that they cease to feed on wood, and te- 
cause of this their jaw muscles degenerate through 
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disuse, and thus the ability to feed on wood is lost 
forever. The first form and the worker always eat 
wood, except in the post-adult stage of the life-cycle 
of the first form where it, too, after having attained 
an old age, loses the ability to eat wood and becomes 
dependent on the workers and young undifferentiated 
nymphs (when present) which it has reared. It is 
noteworthy that mostly workers are raised in the 
first brood. Adult soldiers, owing to their large 
mandibles, cannot eat wood (cannot chew it) though 
they obtain it, together with protozoa from the ani 
of the xylophagous members of the colony. Soldiers, 
like workers, harbour protozoa throughout their life- 
cycle. Young soldiers (soldier nymphs) before they 
obtain the large mandibles, can chew wood for them- 
selves. So can the second and third forms, during 
early life. A caste which cannot eat wood, or, think- 
ing in terms of the protozoa, a caste which does not 
harbour protozoa, cannot live by itself, Such in- 
dividuals are dependent on the wood-eating mem- 
bers of the colony for support; consequently adults 
of the second form, third form and soldier castes 
must be supported Ly other members of the colony. 
But the soldiers, in one sense, are not as difficult 
to support as the second and third forms, since they 
can digest for themselves the partially digested 
woody material which has passed through the ali- 
mentary canal of the xylophagous members of the 
colony before they receive it; while the second and 
third forms, since they feed exclusively on the 
salivary secretions, must subsist entirely on pre- 
digested food. 


Contributions to Pathologic Anatomy of Syphilis. 
I. Syphilis of the Aorta (Edward L. Miloslavich, 
M.D., Archives of Dermatology and Syphiloloqy, 
July, 1925).—Syphilis of the aorta is a morpho- 
logically characteristic disease which is localized in 
the elastic-muscular layer (mesaortitis) at the most 
proximal portion of the aorta, and which leads to 
an aortic insufficiency, occlusion of the coronary 
arteries and formation of aortic aneurysm. Syphilis 
of the aorta plays a dominant part in the pathology 
of syphilis. The syphilitic nature of this aortic disease 
is proved: by the presence of syphilitic histologic 
lesions (gummatous infiltrations); by the demonstra- 
tion of Spirocheta pallida in the diseased aortic 
wall; by the positive reaction of the Wassermann 
test made on the blood taken during necropsies ; 
by the frequent combination with other syphilitic 
organic diseases, such as syphilis of the central 
nervous system (general paralysis, tabes dorsalis, 
&e.), syphilis of the liver, testes, &c.; by its appear- 
ance at a relatively early age, and by its character- 
istic macroscopic and microscopic localization in 
the aorta itself, as compared to the localization of 
ntherosclerosis of the same organ. 


Toxicity of Oxygen for Protozoa in Vivo and 
in Vitro: Animals defaunted without Injury (L. 
R. Cleveland, Biochemical Bulletin, June 6, 1925).— 








The toxicity of oxygen at various pressures for four 
genera of termites has been determined. At a pres- 
sure of 3:5 atmospheres the protozoa are all killed 
in two genera in thirty minutes, one in thirty-five 
minutes and in another in forty minutes, while the 
termites themselves are not killed until forty-five 
hours. Thus, oxygen is more than forty times as 
toxie for the protozoa as it is for the termites. This 
makes it possible to remove all protozoa from ter- 
mites very easily and without injury to the host. 
The protozoa of two termite genera were not killed 
at one atmosphere of oxygen even in ten days, while 
in two other genera they were killed in one and 
three days respectively. Cockroaches harbour many 
kinds of protozoa, all of which were removed by 
oxygenation at 3:5 atmospheres in three and a hali 
hours, It is highly probable that all insect-inhabit- 
ing protozoa may be removed by oxygenation with- 
cut injury to their hosts, If so, the rôle which in- 
sects play in the transmission of protozoa from man 
to man, from animal to animal, from animal to man 
and from plant to plant can be worked out much 
more effectively. Earthworms when oxygenated 
lose their ciliates and are uninjured by the process. 
Frogs harbour many protozoa. More than 150 ex- 
periments have been carried out on the oxygena- 
tion of frogs and all the intestinal protozoa may be 
removed without injury to the frogs, The protozo: 
of two water-breathing vertebrates, goldfish and 
salamanders, were all killed by oxygenation in less 
than one fifth of the time required to kill their 
hosts. It is highly probable that all intestinu! 
flagellates and ciliates may be removed from all 
invertebrates and from all cold-blooded verte- 
brates by oxygenation and that none of these 
hosts will be injured. It is also possible that the 
sporozoa, amcebe and blood-inhabiting protozoa mus 
be removed from the same hosts in the same wax 
and without injury to the hosts. Oxygenation ex- 
periments have been carried out on four genera oi 
free-living ciliates and two of free-living flagellates. 
Oxygen is certainly just as toxic for some free-living 
ciliates as it is for parasitic ciliates; for others it is 
not, Oxygen in excessive amounts is toxic for all 
animals, but protozoa possibly take up a eorrespond- 
ingly larger amount of it as the tension or pressure 
is inereased than do higher animals and for this 
reason nre affected more adversely than termites, 
cockroaches, earthworms and frogs. 


Urticaria Solaris, Report of a Case (L. G 
Beinhauer, M.D., Archives of Dermatology and 
Suphilology, July, 1925).—The case reported is inter- 
esting because it deals with a skin reaction produced 
by exposure to the sunlight. The reaction was 4 
typical urticarial wheal, which could be duplicated 
by exposure to the ultra-violet rays of the mercury- 
quartz lamp. Other efforts to produce this reaction 
failed, making it evident that some rays from the 
sun and some rays produced by the mercury-quart 
lamp were similar, producing the same reaction. 
As in other cases reported along similar lines, the 
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patient belonged to an *'allergic family." From 
‘he data obtained the author feels sure he is dealing 
with a specific sensitization of this patient's skin to 
the near ultra-violet rays. 





The Effects of Oxygenation and Sturvation on 
the Symbiosis between the Termite, Termopsis and 
its Intestinal Flagellates (L. R. Cleveland).—The 
results of these experiments, as regards the sym- 
biotic relationship between termites and their in- 
testinal protozoa, are in accord with those obtained 
by the incubation method (Cleveland 240). The 
symbiosis between these insects and their intestinal 
flagellates has now been clearly demonstrated by 
three entirely different methods, namely, incubation, 
starvation and oxygenation, 





Lupus Erythematosus (Binford Throne, M.D., 
Archives of Dermatology and Syphilology, July, 
1925).—In early cases of the discoid type, removal 
of foeal infections before atrophy sets in, together 
with simple local treatment, seems curative. When 
atrophy is present, removal of focal infections has 
no curative value. Removal of focal infections be- 
tore instituting radical treatment seems to prevent 
ieeurrenees, Vaccine treatment was of no value. 
The blood complement-fixation test for tuberculosis 
seems to be of value in the diagnosis of the tuber- 
culids. In lupus erythematosus a negative result 
is to be expected. 





Dermatitis produced by the Portuguese Man-of- 
War (E. D. Crutchfield, M.D., July, 1925, Archives 
of Dermatology and Syphilology, July, 1925).— 
The tentacles of the Portuguese man-of-war contain 
an irritant substance capable of producing an acute 
dermatitis. The dermatitis varies from an urticarial 
line to a linear coagulation necrosis, varving with 
time of contact, The acute symptoms of the dis- 
ease are alleviated by the application of weak ant- 
acid solutions. The lesions heal, leaving a hemato- 
genous pigment, which is slowly absorbed. In some 
instances healing is followed by permanent scar 
formation. 


Congenital Ichthyosiform Erythroderma (Richard 
5. Weiss, M.D., and Norman Tobias, M.D., Archives 
of Dermatology and Syphilology, August, 1925).— 
Six cases of congenital ichthyosiform erythroderma 
are reported equally divided between the sexes. 
The earliest time of appearance was at the age of 
two months, the latest at nine years. In four of 
the cases there was distinct familial tendency. The 
evidence in the literature, as well as in these cases, 
leads one to believe that there should be no dif- 
ferentiation between the wet and dry types, as the 
wet types seem to represent a superimposed bullous 
impetigo. Possibly some of these cases may in- 
dicate a transitional type of epidermolysis bullosa 
with elastic tissue changes. The pathology is 
similar to that of iehthyosis vulgaris. The cellu- 


lar infiltrations in the corium are in all probability 
secondary to external irritation with resulting in- 
tlammation. 





Dermatitis in Association with Disease or Injury 
of the Peripheral Nerves (S. William Becker, M.D., 
Archives of Dermatology and Syphilology, August, 
1925).—A case is reported of eczematoid dermatitis 
of the right side of the face, appearing three weeks 
after section of the posterior root of the’ gasserian 
ganglion. Herpes at no time was suggested. 
Pyorrhea and dental caries were also present on 
that side. The condition was little influenced by 
treatment, and had been present for about four 


years. Experimental and clinical observations would 


seem to indicate that toxic, infectious or mechanical 
irritation of the sensory nerves can be instrumental 
in producing this type of lesion. 


Nodosites Juxta-Articulaires (Perpetuo D. Gutier- 
rez, M.D., Archives of Dermatology and Syphilo- 
logy, August, 1925).—All the cases treated yielded, 
though slowly, to neoarsphenamin. In some two 
injections sufficed to reduce a tumour of the size 
of a pigeon’s egy to that of a pea. These patients, 
however, improved so much and the tumours were 
so reduced in size that they failed to return for 
further treatment. After the first injection, there 
was not much reduction in the size of the tumours; 
there was only softening of the hard cartilagenous 
consistency. On subsequent injection, however, the 
reduction in the size was marked. 





Notes on Ornithobilharzia Odhneri n. sp. from 
the Asiatic Curlew (Ernest Carroll Faust, Journal 
of Parasitology, Reprinted, September, 1924).—A 
new species of avian schistosome, designated as 
Ornithobilharzia odhneri, is descrited from the 
curlew Numenius arquatus. The details of struc- 
ture, particularly in the female worm, require cer- 
tain amendments in the generic concept. The pre- 
sence of Laurer’s canal in O. odhneri with a direct 
opening to the dorsal surface, would make it seem 
likely that the organ may actually function for the 
reception of sperm directly from the male. 





Studies on the Etiology of Heartwager, 
Rickettsia Ruminantium in the Tissues of Ticks 
Transmitting the Disease (E. V. Cowdry, Journal 
of Experimental Medicine, August 1, 1925).—The 
evidence offered in the studies indicative of a 
causative relationship between Rickettsia rumin- 
antium and heartwater is supplemented by the 
following observations concerning the ticks which 
carry the disease. When larve, which had taken no 
food since hatching, were allowed to feed upon 
enses of heartwater, it was found they acquired 
rickettsie, which appeared to be identical with 
those in the tissues of animals suffering from heart- 
water, whereas control larve hatched from eggs de- 
posited by the same female and fed on normal 
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nnimals, remained free of  Rickettsie. After 
larvae presumably infected had moulted the resul- 
tant nymphe containing rickettsia in their alimen- 
tary traets, when fed upon susceptible animals 
produced in them typical attacks of heartwater, 
which the control nymphe, devoid of rickettsiæ, 
failed to do, The tissues of animals thus infected 
were found upon histological examination to contain 
typical rickettsia. 





Studies on the Etiology of Heartwater. Observa- 
tion of a Rickettsia, Rickettsia Ruminantium in the 
Tissues of Infected Animals (E. V. Cowdry, Journal 
of Experimental Medicine, August 1, 1925).—/ 
Gram-negative, intracellular, coccus-like micro- 
organism was found in cases of heartwater in the 
three species which are susceptible to the disease, 
namely, goats, sheep and cattle. It was absent in 
the case of control animals, both normal ones and 
those dying of some other diseases. The presence 
of this micro-organism was definitely related to the 
febrile reaction. It was most easily detected in the 
renal glomeruli and in the small capillaries of the 
cerebral cortex, but probably occurred throughout 
the body. The micro-organism was a typical endo- 
thelia! parasite, being restricted in distribution to 
the endothelial cells of the smaller blood-vessels and 
tc portions of such elements which had broken off 
into the blood-stream. It was never observed to 
cause injury to the cells other than those incident 
to mechanical distension through accumulation with- 
in them of many individuals in large, densely packed 
masses which were characteristically spherical. A 
typical attribute was the presence of several of these 
masses within the cytoplasm of a single endothelial 
cell. In view of the association of this micro- 
organism with heartwater, a disease of ruminants, 
and thus far the only one in which micro-organisms 
resembling rickettsia have been reported, the desig- 
nation Rickettsia ruminantium is proposed. 





The Relation of the Vitamins to the Reaction 
induced by Coal Tar in the Tissues of Animals 
(Louis H. Jorstad, M.D., Journal of Esperi- 
mental Medicine, August 1, 1925).—Drops of 
coal tar introduced into the sukcutaneous tissue 
attract the fibroblasts, endothelial and other 
cells to them. These cells suffer degenerative 
changes through this action of the tar and the 
animal suffers cachectic-like changes and death 
irom large doses of it introduced into the sub- 
cutaneous tissue. This action of the coal tar is 
limited to a short period of time, after which it 
becomes inert, The cells which have been drawn 
to it and which have not completely degenerated 
then slowly recover. Where large numbers of cells 
are drawn to the tar they grow and divide after 
recovering from the initial effects of the tar. Cancer 
may develop. Where only a few cells are drawn to 
the tar they lay down intercellular fibrils and a 
scar eventually develops. Vitamin A fed in more 
than ample quantities to these animals protects the 








animals and the cells against the toxic action oí 
the tar and stimulates and prolongs their secondary 
growth. Vitamin B stimulates the secondary growth 
of these cells. This action is limited in extent and 
time. It is followed by an early degeneration and 
hyalinization of the tissue. 





The Anticryptogamic Action of Fluosilicate oí 
Soda and of Hydrofluosilicic of Acid in the Co- 
agulation of India-rubber (A. Lambert, Arch. des 
Instituts Pasteur d’Indochin, April, 1925).—In the 
author's experience, the fungicide action of hydro- 
fluosilieie of acid and of fluosilieate of soda is not 
sufficient to completely hinder the development oí 
rnoulds; their development and fructification, how- 
ever, are delayed. It is thought possible that in a 
'' séchoir " where the conditions of humidity are 
less favourable, this delay can be sufficient for the 

humidity of the gum and the atmosphere to become 
such that the development of the moulds cannot be 
produced, The fungicide action of fluosilicate oí 
soda is superior to that of fluosilieie of acid. The 
coagulation of the former by suspension in water is 
better than that obtained by powdered salt; with 
the latter method, the latex must be poured on the 
salt and not the salt on the latex. The chemical 
composition of the two samples of gum is much the 
same; only a slight increase in the ashes and a 
deerease in the resin are observed in the fluosilicate 
coagulated sample. The coefficient characteristics 
of each gum, vulcanized to the highest degree, are 
respectively 1:05 for the control coagulated with 
acetic acid and 0°91 for the control coagulated with 
fluosilicate of soda; the latter is therefore only 
worth 86:8 per cent. of the former. The coefficient 
characteristics, when the samples are old, are respec- 
tively: 0°66 when coagulated with acetic acid and 
0:45 when coagulated with fluosilicate ; the latter is 
only worth 67:6 per cent. of the former, 





Tryparsamide Treatment of Neurosyphilis (Harry 
C. Solomon, M.D., and Henry R. Viets, M.D.. 
Journal of the American Medical Association, August 
1, 1925).—Serologie improvement has been marked 
in the majority of cases of all types of neurosyphilis 
treated with tryparsamide. In addition to the de- 
crease in pleocytosis in the spinal fluid reported 
last year, reductions have been found in the 
Wassermann reaction, colloidal gold curve and 
globulin. Oceasionally the spinal fluid has become 
normal after a few injections of tryparsamide, but 
in the majority of eases of parenchymatous neuro 
syphilis, fifty or more injections have been re- 
quired to produce serologie improvement. Some 
cases, having received long courses of treatment with 
arsphenamin aud other methods, without marked 
serologic improvement, have responded to trypar- 
samide. In general, in patients with neurosyphilis. 
more rapid and more marked clinical improvement 
has been observed under treatment with irypar 
samide than with the older methods. Cases of early 
paresis have usually shown remission and have con- 
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tinued to hold their clinical improvement over the 
two-year period during which tryparsamide has been 
used. Clinieal results have not yet been as good 
with the older cases of tabes with marked signs of 
degeneration of the spinal cord. "Very few unto- 
ward symptoms, and none of marked importance 
have occurred in the last year. It has been found 
that it is often necessary to give tryparsamide over 
3 period of a year or longer before either good sero- 
logie or clinical results can be expected. 





Intarvin in Diabetes (Max Kahn, M.D., Archives 
of Internal. Medicine, July 15, 1925).— The follow- 
ing results have been obtained through feeding in- 
larvin to diabetie patients: It nourishes them so 
that they gain weight; it allays their sense of hun- 
zer. It strengthens them so that they do not feel 
so ‘‘ weak and tired,” the usual complaint of the 
diabetic patient. It never produces ketosis, i.e., 
beta-oxybutie acid, diacetic acid or acetone. It 
never produced acidosia. The latter has been de- 
termined in more than 100 cases by examination of 
the blood for the carbon dioxid combining power. 
It never yields glucose. Many more patients can 
be treated with intarvin and thus insulin can be 
preserved for the patients with very severe diabetes 
who really need it. 


——9————— 
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HINTS ON TROPICAL TECHNIQUE.! 


By ALEXANDER MARSHALL and Norman MACDONALD, 
Wellcome Tropical Research Laboratories, Khartoum, Sudan. 


Ix the tropies the difficulties of adhering to and 
following the general routine of laboratory tech- 
nique must be experienced to be appreciated. 

Methods as described in textbooks often prove 
quite unsuitable, and provide disappointing results 
when employed under tropical conditions. Modifi- 
cations and improvisations are often necessary, as 
many adverse conditions present themselves. It is 
our aim in this series of notes to supply the labora- 
tory worker in the tropics with some hints on 
laboratory technique, which we hope may be of 
practieal value, 


CLEANING GLASS APPARATUS, SLIDES AND COVER- 


GLASSES. 


To clean laboratory glass-ware and render free 
from grease, place for one hour in a solution con- 
sisting of 100 grammes of caustie potash in 100 c.c. 
of water and 800 c.c. of methylated spirit, and 
afterwards rinse thoroughly in water. Cover-glasses 
should never be stored in a dry condition, but after 
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cleaning should be kept in 60 per cent. alcohol. 
The cleaning solution can be used repeatedly. 


STERILIZATION OF SYRINGES BY BOILING. 


It is important after sterilizing syringes by boil- 
ing to wash them out with a little sterile normal 
saline before taking blood. Very often a little 
water is left in the needle, and is liable to hemolyse 
the blood. 


To Store AND STERILIZE NEEDLES Fon DBroop- 
LETTING. 


A good way of sterilizing needles and keeping 
them ready for blood-letting for the Wassermann 
test, &c., is to obtain an ordinary glass xylol pot 
filled with absolute alcohol. Pass the needles, 
point downwards, through lengths of glass tubing, 
diameter about 4 in., and a little longer than the 
needle. By placing the tubes with the needles 
suspended in them in an upright position in the 
pot of alcohol the points are preserved from injury. 
It is essential, before using a needle, to pass it 
through the flame and burn out the alcohol. 


STORING AND STERILIZING GLASS CAPILLARY 
PIPETTES. 


A very convenient way of storing and sterilizing 
capillary pipettes ready for use is to obtain a box 
made of zinc with square sides, dimensions 10 in. 
by 5 in. by 5 in., with a fairly tight-fitting lid. 

Two square sheets of zinc, perforated with a 
number of holes of a size suitable for the pipette 
stems to pass through, and spaced so that the upper 
and wide ends of the pipettes can be comfortably 
arranged, are fixed inside the box one above the 
other. To accommodate pipettes 9 in. long, the 
lower plate should be fixed at a point 3 in, from the 
bottom of the. box and the upper one about 2 in. 
from the top. The holes in the zine plates should 
be directly opposite one another, so that the 
pipettes will stand in an upright position. The 
pipettes are then stored in the box with the capil- 
lary ends resting on the bottom and the whole steri- 
lized by dry heat. To remove a pipette for use, 
place the box down on its side, thus eliminating the 
chances of aerial contamination. 


To Sronr RUBBER TUBING. 


As rubber tubing readily deteriorates in the 
tropies, store in glycerine (ordinary quality). 
Another method is to store the tubing in bottles 
containing carbon dioxide gas. The tubing is coiled 
inside the bottles, which should be fitted with corks 
effectively sealed with melted paraffin wax, and 
having a central aperture sufficiently wide to allow 
the tubing to pass through. The gas is then passed 
through the tubing into the bottles, and the open- 
ing subsequently plugged with a piece of glass rod. 
When a portion of tubing is required, withdraw 
what is wanted through the aperture in the cork, 
eut off and replace the glass plug in the open end 
of the tubing left protruding from the cork. 
4 
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HyYDROGEN-ION CONCENTRATION METHOD OF 
STANDARDIZING MEDIA. 

The reaction of any fluid is determined by the 
relationship between the hydrogen- or hydroxyi-ions 
present in it, expressed symbolically as pH. 

A neutral fluid is one in which the concentration 
of hydrogen-ions is the same as hydroxyl-ions, and 
at 219 C. is expressed as pH 7. If the pH is less 
than 7, the fluid is acid; if the pH be greater than 
7, it is alkaline. For bacteriologieal purposes, a 
range between pH T4 and pH T6 is usually 
employed. 

The solutions required are: I.—A one-fifth nor- 
mal solution of dihydrogen potassium phosphate. 
This is made by weighing out 13:616 grm. of the 
salt and dissolving it in about 300 c.c. of boiled 
distilled water. 'The mixture is then made up to 
500 c.c. with boiled distilled water. II.—4 N/10 
solution of sodium hydroxide. 

From these two solutions the following mixtures 
are made up:— 


Nj5 KH,PO, N/10 NaOH Water to PH 
25 17:80 100 6:6 
95 93:65 100 6:8 
25 29-63 100 TO 
25 35:00 100 T2 
25 39-50 100 74 
95 42-80 100 T6 
25 45:20 100 7:8 
25 46:82 100 8:0 


A grain of calomel is added to these solutions to 
prevent baeterial growth. 

Cordite tubes (as supplied by Baird & Tatlock) 
are then filled with the above solutions, adding 
10 c.c. to each tube and 04 c.c. to each tube of a 
0°02 per cent. solution of phenol red. The tubes 
are then set out with the proper pH indiented upon 
them, and should be kept in the dark when not in 
use. It is advisable to fill the tubes once a month 
from the stock solutions, as the phenol red is liable 
to fade after that time. The 0:02 per cent. solu- 
tion of phenol red is prepared by dissolving 0:1 grm. 
of phenol sulphonephthalein in about 100 c.c. of 
distilled water, to which 10 e.c. of N/10 sodium 
hydroxide solution have been added. ^ About 300 
c.c. of water are added, and the alkaline solution 
of the indicator is exactly neutralized with 10 c.c. 
of N/10 hydrochloric acid. The volume is then 
made up to 500 c.c. 

Method.—10 e.c. of the medium is measured into 
one of the cordite tubes, and 0'4 c.c. of the 0:02 
per cent, solution of phenol red is added. This 
tube is put in place 5 of the viewing rack. In 
plaees 4 and 6 are put the standard tubes of the 
reaction between which it is desired to adjust the 
medium. In place 2 is put a tube of distilled 
water. In places 1 and 3 are put tübes containing 
the medium without the addition of indicator. 

In this way the light passing through the stand- 
ard tubes 4 and 6 traverses tubes containing un- 
coloured medium 1 and 3, while the tube contain- 
ing medium and indieator in 5 is backed by a 
column of water. The conditions under which the 
light comes through the columns of liquid in all 
three sets of tubes are thus identical. 
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With a 1-c.c. pipette graduated in 1/100ths, drop 
in N/10 NaOH to tube containing the medium 
until the tint comes between the tints on either 
side of the pH required. After the addition of each 
small quantity of N/10 alkali the contents of tube 5 
are well mixed before comparison. 

Knowing the amount of N/10 alkali which is 
necessary to bring the contents of tube 5 to the 
required tint, it is easy to calculate how much deci- 
normal alkali will be necessary to bring a large 
volume of the medium to the requisite hydrogen-ion 
concentration, 

To make a viewing box for the above method. 
obtain six square wooden test-tubes boxes suitable 
for carrying test-tubes 6 in. by 5/8th in, Pierce a 
round hole about 5/8th in. in diameter through the 
centre of the lower third of each. Place the 
boxes together so as to form one block with the 
view holes directly opposite one another. Bind the 
whole with black paper, leaving the view holes 
open. Number the boxes from left to right, 1 to 3 
behind and 4, 5, 6 in front. 


CULTURE MEDIA. 


In the preparation of media, all methods of steri- 
lization must be carefully carried out, as the pre- 
sence of moulds, aerial and dust organisms (many 
of them spore-bearing) are a frequent cause of con- 
tamination. In a tropical climate, moulds of a 
highly resistant type often grow on the under-sur- 
face of cotton plugs, and to obviate this, it has 
always been our practice to carry out a preliminary 
sterilization of the cotton in the hot air chamber 
for 1} hours at 1500 C. before using it for plugging 
tubes, 

It is advisable to sterilize all media in the auto- 
clave; one sterilization at 15 lb. pressure for a 
period of fifteen minutes is, we find, much more 
satisfactory and quicker than the three consecutive 
sterilizations in the steamer. 


FILTRATION OF AGAR. 


After autoclaving allow the flask of agar to stand 
for five minutes to permit the coagulated elements 
to settle, and filter through glass wool. It is un- 
necessary to heat the funnel, as filtration of the 
agar is so rapid that in ten minutes a litre of clear 
agar will be obtained. It is as well to mention here 
that we add 2 per cent. agar to our media, as a 
firmer consistency is required than that used in a 
temperate climate. 


CARBOHYDRATE MEDIA. 


In the preparation of carbohydrate media we 
carry out the following procedure: Make a litre of 
lemco meat extract broth in the ordinary way and 
render pH 7:6. After boiling, allow to stand until 
the phosphates have precipitated. Filter and 
adjust the pH. 

Next add the required percentage of Andrade's 
NaOH fuchsin indicator and 1 per cent. of the 
sugar to he used. Tube and sterilize in the auto- 
clave nt 15 lb. pressure for ten minutes. This 
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heating is not always suflicient to drive the air 
completely out of the Durham's tubes; therefore, 
a preliminary heating in the steamer for five 
minutes at 1009 C. is recommended. 

We find the above to be a very satisfactory 
method, as it sterilizes the media completely and 
reduces to a minimum hydrolysis of the carbo- 
hydrates which is known to take place when over- 
heated in the presence of peptone and other 
proteins. 


C.R. Mink. 


We prefer to add C.R. indicator to our milk 
instead of litmus as it stands autoclaving very well 
and remains unaffected by the climatic conditions. 

Indicator. —Equal parts of a 1 per cent. watery 
solution of China blue and 0°5 per cent. solution of 
Rosolic acid in 95 per cent. alcohol. 

To prepare C.R. Milk.—Steam fresh milk for 
fifteen minutes and place on ice-chest for eight 
hours, or better still, centrifugalize for fifteen 
minutes. Separate cream and dilute milk one-third 
of distilled water. This facilitates heat penetra- 
tion during sterilization. The C.R. indicator is 
added in the proportion of 2°5 per cent. Boil milk 
for five minutes, tube and sterilize. If the medium 
appears too acid, the reaction is adjusted till a pale 
grey colour is obtained. Blue indicates acid and 
pink alkali. 

LOEFFLER’S Broop-sERUM. 


In the preparation of this medium the intermit- 
tent method of sterilization is best avoided. Not 
only is it a slow process, but in the tropics, where 
blood-serum cannot always be procured in a sterile 
manner, the possibilities of the growth of aerial and 
dust organisms in between the periods of steriliza- 
lion are great. To overcome this difficulty, we 
inspissate the tubes of media from eight to ten 
hours, raising the temperature gradually until it 
teaches the maximum of 70-75? C, If the inspis- 
sation cannot be carried out on the one day, the 
medium can be exposed to the maximum tempera- 
ture for the remainder of the period on the day 


following. If this is done, it is advisable to place 
the tubes of media in the ice-chest overnight. The 
idea is to coagulate the serum slowly, and 


thoroughly, so that no soft parts will be left to 
bubble their way through the body of the medium 
and break up the surface of the slopes during sterili- 
zation, The tubes of media are finally sterilized in 
the autoclave at 15 lb. pressure for ten minutes. 
By this method the finished medium is highly satis- 
factory in every way, and equally as good as that 
prepared by the tedious intermittent method. 


SABOURAUD’S MaLTOSE OR GLUCOSE AGAR FOR THE 
CULTIVATION OF FUNGI. 


We recommend the above medium as being most 
suitable for the cultivation of fungi. To prepare 
this medium, first of all make up the agar in the 
ordinary way, and after filtration add the percent- 
age of sugar required, tube and sterilize in the auto- 
clave at 15 lb. pressure for fifteen minutes. It is 





essential to add the sugar to the prepared agar, 
otherwise the prolonged heating of the two com- 
bined affects the solidifying properties of the agar. 
Preserve the water of condensation in the agar 
slopes as moisture is most necessary for the culti- 
vation of fungi. 
HonskE-bUNG Agar. 

This is a highly suitable medium for the cultiva- 

tion of fungi. Dry horse-dung 200 grm., water 


1,000 c.c., infuse for twenty-four hours. Filter 
through muslin, then through filter paper without 


neutralizin. Add to 500 c.c. of above: peptone 
5 grm., agar 10 grm. Sterilize for twenty minutes 
at 1200 C. Filter; add glucose 20 grm. Tube and 


sterilize for ten minutes at 115° C. 


McCowkEv's BILE-SALT Lacrosr. AGAR. 


For the isolation of intestinal bacteria such as 
organisms of the typhoid and dysentery groups by 
plate culture, we recommend the above medium. 
We have tried most of the other media recom- 
mended for this work, and find MeConkey's agar 
the most reliable. It is easy to prepare, and stands 
the tropical heat exceptionally well. On adding 
the neutral red to this medium, we find it more 
expedient to add 0:05 grm. of the powder per litre 
direct, instead of the usual process of making up a 
1 per cent. solution and adding from this 0:5 per 
cent. The neutral red powder is dissolved by stir- 
ring vigorously in a mortar containing about 200 
c.c. of the hot medium. Our reason for doing this 
is because the neutral red does not keep for any 
length of time after being made up. 

It is advisable to pick off any apparent non- 


‘lactose fermenting colonies that appear on the plate 


culture of the medium, and transfer to a tube of 
lactose broth, as late lactose fermenters often 
remain colourless for two to three days on the solid 
medium, but readily show fermentation in the fluid 
medium, 

We recommend the following media for the 
growth of the more delicate bacteria: Gonococcus, 
Cole’s blood-agar; Streptococcus, Holman’s broth ; 
Meningococcus, Buchanan's solidified blood-serum ; 
Pneumococcus, whole blood-agar. 


Broop CULTURE. 


Three sterile broth flasks of a pH. 7*6, and con- 
taining 100 c.c. of medium in each, plus a few glass 
beads, are used. Withdraw 7 e.c. of blood from a 
vein in the arm, and add 2 e.c. to each of the flasks. 
Rotate the flasks immediately after inoculation, so 
that the beads contained in the medium will defib- 
rinate the blood. Incubate at 379 C. for forty-eight 
hours, then put up an agar slope from each. 


STORING oF MEDIA. 


In the hot seasons of the year, culture media are 
very apt to become desiccated owing to the evap- 
oration of the water of condensation. This can be 
prevented to a great extent by storing the tubes of 
media in circular glass jars with zine lids. A ring 
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of plasticine is inserted inside and round the peri- 
phery of the lid; the layer of plasticine must be 
sufficiently plentiful to allow the opening of the jar 
to be effectively sealed when the floor of the lid is 
pressed down. The advantage of the method is, 
that as each worker withdraws a tube from the jar, 
the lid can be easily and readily sealed again by 
simply pressing down the lid. 
McCoNkEv's AGAR FOR OUT-STATIONS. 

Occasionally requests are received from medical 
officers at out-stations for a supply of MeConkey's 
bile-salt lactose agar plates. If the medium is to 
be forwarded by post, it is advisable to send it con- 
tained in flasks of 100 c.c. capacity, accompanied by 
sterile Petri dishes wrapped up in filter paper. 
Instruetions to pour the medium into the plates, 
taking the usual aseptie precautions, should also be 
enclosed. 


SENDING FLviD Mrpia in Flasks sy Post. 

To obviate the risks of contamination of fluid 
medium forwarded by post we find it expedient to 
seal the flasks with surgical oiled silk instead of the 
usual cotton-wool plugs. The oiled silk should be 
sufficiently large to be turned down and fastened 
by a few turns of thread round the neck of the flask 
and under the lip. The flasks of media are then 
sterilized in the autoclave at 15 lb. pressure for 
twenty minutes. On cooling, the silk covering is 
pulled taut by the contraction of the fluid and air 
within. The silk is then smeared over with melted 
paraffin wax, and a perfectly air-tight covering is 
obtained. To inoculate the flask, heat the surface 


with a hot sterile knife or other suitable implement ;. 


pierce the covering with a syringe needle, and squirt 
the syringe contents into the medium. Withdraw 
the syringe needle and close the puneture by melt- 
ing the paraffin again with the hot sterile instru- 
ment. 

The method described is much more serviceable 
and permanent than the use of rubber caps or corks, 
and certainly more economical. 


DrsPrATCHING BLoop Firms sy Post. 


Pack the films together with intervening bits of 
cardboard to prevent the slides from rubbing. Roll 
them up in good strong white paper. Seal the ends 
of the packet with sealing wax; then drop into a 
vessel containing melted paraffin. Leave in the 
paraffin just long enough for the packet to become 
permeated with the wax. This method will pre- 
serve the smears for an indefinite period and pre- 
vents the growth of fungi, which are so frouLlesome 
to workers in the tropies. 


Tur KEEPING oF Srock CULTURES. 


Rubber caps being out of the question in the 
tropies owing to their perishable nature, a clean and 
economical way of sealing stock cultures is by the 
use of thin, white paper and melted paraffin; thin 
typing paper is the most suitable. A square of 
paper slightly larger than the diameter of the cul- 


ture tube is cut, and a layer of melted paraffin 
spread over it with a small brush. Next flame the 
outside of the cotton plug and push it slightly below 
the level of the top of the tube. Warm the top of 
the tube a little, and placing the paraffined paper 
over the opening, apply gentle pressure with the 
palm of the hand until the paraffin sets. Next take 
a glass slide and scrape away the surplus paper 
round the tube opening. It is as well to paint over 
the outside of the paper covering again so as to 
strengthen the surface. Should the tube be 
required for subculturing, it is a simple matter to 
flick away the paper with the point of a pair oí 
forceps. 


COLLECTION OF STOOLS FOR MICROSCOPICAL 
EXAMINATION, 


A suitable improvised means of sending stools tv 
the laboratory for examination is to obtain the tin 
covering of crown head corks from soda water 
bottles. Remove the disc of cork and punch two 
small holes in the rim about } in. apart. Pass an 
ordinary hair-pin of stout quality through the holes 
from without inwards, bend the loop end over and 
inwards to form a grip. Next bend the prongs of 
the hair-pin upwards and backwards until they are 
at right angles with the crown head cover. Finally 
press the turned-over loop and prongs of the hair- 
pin firmly against the rim of the metal eover with 
a pair of pliers, and a firm grip will result. The 
scoop is best contained in a glass sample tube 2} in. 
by 14 in., and is fixed by simply pushing the hair- 
pin ends into the lower part of the cork. 


Picric Aciw as a FrxiNG. REAGENT. 


A saturated watery solution of picric acid (1 part 
in about 86 parts of water dissolved at 15° C.) has 
been used by us for many years as a fixing reagent 
for skin and dense fibrous tissues. It has the 
advantage that no excessive hardening takes place 
as the result of the fixation, which is effected in 
from one to several hours, according to the nature 
and size of the piece of tissue. After fixing, the 
tissue is washed in running water for several hours 
and carried through to paraffin in the usual manner. 
Although it has been stated that the gradual weak- 
ening of the picric acid by water, even when used 
in the composition of the stains, tends to disinteg- 
rate the tissues, we have failed to notice any disin- 
tegration even after washing the tissue in running 
water for twelve hours and using watery stains on 
the sections. 

MusEUM Jars. 


Owing to the intense heat during the summer 
months in the tropies, great diffieulty was experi- 
enced with regard to museum specimens. Not 
only the lids would crack, but even the jars them- 
selves. Various cements were used in the sealing 
of the lids to try and overcome this difficulty, but 
without suecess. Finally, we resolved to allow for 
expansion and contraction by drilling a very smal! 
hole in the lids of the jars. In some cases we scaled 
the hole thus made with a thin cover-glass and 
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Canada balsam; in others, the hole was left open 
and no appreciable evaporation of the fluid was 
noticed. The method seems to be a solution of the 
difficulty, as the jars and lids, without exception, 
have withstood the rigours of a tropical summer. 


VACCINE CAPS. 

The rubber caps of bottles containing vaccine are 
best coated with a wax of low melting point, as we 
find that the ordinary paraffin used for section cut- 
ting (m.p. 569-609 C.) cracks and flakes off, leaving 
the rubber exposed. 


WiDAL'S AGGLUTINATION TEST. 


Garrow's agglutinometer is an ideal instrument 
ior the above test, and no worker in the tropies 
should be without one. 


CooLInG or WATER AND SOLUTIONS FOR 
PHOTOGRAPHY. 


Photography in. the tropics, in a close, hot, dark 
room, is a trying experience, and even although one 
starts off with ice-cooled solutions, they very soon 
become warm. If a good table electric fan is avail- 
able, there is no necessity for using ice at all. A 
better way is to set the dishes containing the solu- 
tions in a line in front of the electric fan. Let the 
jan play on the dishes, and in about ten minutes 
the solutions will become quite cold and will remain 
at a suitable temperature for any photographic plate 
or film, and, moreover, the photographer enjoys its 
cooling properties on his heated brow. 


Ice-CuEsTs. 

All ice-chests with doors opening in the side and 
where the ice is contained in a jacket round the 
chamber require a great quantity of ice to keep 
them really cold, and every time the door is opened 
the temperature of the chamber is raised consider- 
ably. A cheap and economical ice-chest may be 
made by using two large square wooden boxes, the 
inner one lined with zine and of suitable size to 
leave a space of about four inches all round between 
it and the outer box. This space is tightly packed 
with sawdust, old blankets, charcoal, or cotton. 
The lid opening on the top is also packed, lined with 
zinc, and should be fairly tight-fitting. An ice con- 
tainer is made by cutting in half an ordinary kero- 
sene or petrol tin and of suitable size to go inside 
the inner box. This tin is easily removed and the 
water emptied when fresh ice is put in. 


— eo 


Current Literature. 





BULLETIN DE LA SOCIETE DE PATHOLOGIE EXOTIQUE. 
July 8, 1925. 


Eparseno or Dr. Pomaret's ‘‘ 132 " in the Treat- 
ment of Leprosy (F. van den Branden).—This 
arsenical has already been used in the treatment of 
leprosy by Chartres and Hasson with very good 
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results. Hasson used massive doses by intra- 
muscular injections daily, but the author found 
in following this method that phenomena of in- 
tolerance were shown by the patients, such as loss 
of weight, general malaise, neurotic pains, inap- 
petence, &e. The product causes clinical ameliora- 
tions; cicatrization of the ulcers, change in colour 
of the muscular lesions, but they are only of short 
duration; new cutaneous lesions have been observed 
in a leper after long treatment with eparseno. 


Culture of Entamaba dysenterie by the Method 
of Boeck and Jaroslav (F. H. Guerin and R. Pons).— 
Entameba dysenterie was cultivated by Boeck and 
Drbohlav (1924) at Boston, U.S.A., on a medium 
of coagulated egg and Ringer’s solution albuminized. 
These observations confirm the results oktained at 
Boston, and also give definite points on the technique 
of the cultures. It is proved that dysenterie amcebe 
can be cultivated in the presence of only one 
mierobie germ by experimental selection, as was 
discovered by Gauducheau for Endolimaz phago- 
cytoides (1908). 

Batrachia which Harbour and Propagate certain 
Intestinal Flagella of Man (E. Escomel).—On ex- 
amining batrachia taken from rivers and drinking 
water sources of Arequipa the intestinal tract was 
found to contain numerous protozoa, When the 
animals are taken out of the water, and the water 
is centrifuged, large numbers of Trichomonas batra- 
chorum, Opalina ranarum, Nyctoterus, Monadina, 
Amob«e and other protozoa are found. These pro- ` 
tozoa multiply in the intestine of the batrachia in 
very large quantities, and are expelled alive into the 
water and damp earth. Experiments show that the 
protozoa soon die if deprived of nourishment. It 
is therefore most necessary that all drinking waters 
should ke cleared of these animals, and also of sea- 
weed, which serves as nourishment to the protozoa. 


Presence of Rhabditis Larve of Strongyloides ster- 
coralis (Bavay, 1877) in Duodenal Liquid taken by 
Tugaba. Clinical Notes on Anguilluliasis (R. 
Deschiens and O. Taillandier).—Rhabditoid larve 
were found in the duodenal liquid taken from a 
patient of Haiti presenting Strongyloides stercoralis 
in the stools. The larve were 200-300 microns in 
length and 14-17 in width. The patient had been 
infested for seventeen years; he had attacks of 
diarrhoea, digestive troubles with duodenal ulcer 
syndrome, and was neurasthenie, The duodenal 
lesions of anguilluliasis and the possible duodenal 
ulcer syndrome were detected by X-rays. 


Notes on an Epidemic of Bacillary Dysentery in 
Mayombe (Belgian Congo) (L. Van Hoof).— 
Bacillary dysentery occurs sporadically all over the 
Congo,but in places where hygienic conditions are 
not satisfactory it takes on an epidemic form with 
sometimes 2 very high mortality. The malady in 
its epidemic form has been observed at Mayombe 
during the past few years among the different tribes, 
Famine is the first and foremost of the causes 
of the disease, which very often takes place during 
the months of September and October. Transport 
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by earavans, &c., is another means of transmitting 
the disease.  Helminthiasis and intestinal amebi- 
asis frequently coexist with bacillary dysentery, 
thus rendering diagnosis and treatment difficult. 


Parasitism and Morbid Reactions in Chronic 
Malaria in Native Children of Algeria (H. Foley, 
A. Catanei, M. Brouard and P. Demimuid).—In 
the Tell region, amongst the Arabs, the splenie index 
is always higher than the plasmodie index. The 
three species of plasmodium are found, alone or, 
rarely, associated. The chief vector of malaria is 
Anopheles maculipennis. At Beni Ounif-de-Figiug, 
and in all the cases of northern Sahara, where the 
population is mixed, the splenic index is always very 
inferior to the plasmodie index. The seasonal plas- 
modic index is much less than the annual index, 
which accounts for the frequent absence of Plas- 
modium. The infection is frequently found in chil- 
dren of all ages up to ten years, it gradually de- 
creases up to fifteen years, and after that age is 
very rare. In certain adults, white race, Plas- 
modium are found in the blood, although all clinical 
symptoms are absent. The association of P. vivax 
and P. precor is very frequent, 

Anopheles multicolor is the vector of malaria in 
all the Algerian Sahara. 


The Action of Stovarsol in Chronic Malaria 
due to Plasmodium vivax in Native Children in 
Algeria (H. Foley, A. Catanei, M. Brouard and 
L. Leblanc).—Stovarsol administered per os has 
given very good results in the treatment of chronic 
malaria; it causes no reactions and is well tolerated 
even in large doses. In two to three days it causes 
the disappearance of all Plasmodium vivax from the 
peripheric blood. 


Notes on Malaria at Tangiers during the Last 
T'wenty Years (H. Charrier).—The statistics of the 
French Hospital at Tangiers show that malaria 
has been on the increase during the past twenty 
years; this is probably due to the extension of the 
town towards the sites of Anopheles. As regards 
nationality, the Arabs furnish most cases of malaria; 
this, no doubt, is due to their occupations, while 
there are very few cases among the Jews. Among 
Europeans malarial cases are to be found chiefly 
in the Spanish people. The climate at Tangiers is 
most favourable to the evolution of the hematozoa 
of mosquitoes during six months of the year, i.e., 
May to October; the rains, winds and humidity 
also have an influence on the life-history of mos- 
quitoes and on their power to transmit infection. 


Human Intestinal Coccidiosis due to Isospora 
belli (Wenyon 1922). General Observations. Study 
of Two New Cases observed at Saigon (R. Pons).— 
A very interesting account is given of the history, 
geographical distribution and morphological charac- 
ters of intestinal coecidia. An accurate diagnosis 
can only be made by microscopical examination; 
the stools will be found to be rich in odcysts of 
coccidia; attention is drawn by the presence of the 
sporoblast, spherical, granulous mass, and the en- 
veloping membrane. 








Communication on the Nature of the Epidemic 
of Glossitis observed in Senegal (C. Mathis and 
Guillet).—This epidemic of glossitis broke out among 
the school children of Dakar during the months of 
February to April, 1925, There were six principai 
types observed, but the bacterium to which the 
disease was due has not yet been completely 
identified. As the epidemic is seasonal in Senegal, 
there may ke further possibilities of carrying out 
researches. 
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6xigmal Communications. 


PHOSPHORUS IN THE TREATMENT OF 
VARIOUS DISEASES. 
By ALDO CasTELLANI, C.M.G., M.D., F.R.C.P. 


Director of Tropical Medicine, Ross Institute and Hospital, 
London ; Lecturer London School of Tropical Medicine. 


PuosPHORUs at one time was considered to be 
of great benefit in various diseases, especially dis- 
eases of the nervous system (paralysis agitans, 
locomotor ataxy, impotency of various origin); it 
was also used in the treatment of leukemia, pseudo- 
leukemia, chronic tuberculosis and osteomalacia. 
Later its use was practically abandoned, this being 
caused, to a great extent, by difficulty in finding 
4 stable preparation to be given by the mouth. 

For some years I have been interested in phos- 
phorus as a therapeutic agent since I found that 
the drug in the form of Oleum Phosphoratum of the 
ritish Pharmacopceia can be given subcutaneously 
y hypodermie injection, causing very little or no 
discomfort, In this paper I will briefly recapitu- 
late my results with phosphorus in various diseases. 

Preparation of Phosphorus Used.—The prepara- 
"m I have used, both for external and sub- 
cutaneous use, is the phosphorus oil of the 
B.P. Messrs. Martindale and Co., at my sugges- 
tion, supply it now in very convenient ampoules of 
two kinds; ampoules containing 5 minims of pure 
phosphorus oil, and ampoules containing 4 minim 
diluted in 10 minims of almond oil. 


Oriental Sore (Cutaneous Leishmaniasis). 

I have published several papers on the treat- 
ment of oriental sore with phosphorus, which [ 
troduced in 1923. The results seem to be in 
Most cases satisfactory; the best results are ob- 
tained in old intractable cases in which the ulcera- 
tive process is extensive. The technique-of the 
treatment is as follows: when the ulcerative pro- 
cess is well marked, the oil is simply dabbed on 
the fundus and margin of the sore, after removing 
ihe seab, every other day. When the ulcerative 
process is not well developed, and the lesion is 
nodular, in addition to the external use of the oil 
310 5 minims of it are injected by means of an 
all-glass hypodermic syringe under the skin around 
the nodule, and at times also into the nodule, once 
or twice a week, according to the reaction caused. 
The actual injection is practically painless. As a 
nile there is no general reaction; the local reaction 
is often slight, but occasionally signs of acute in- 
"unmation develop; in such cases the treatment 
is discontinued for a time and hot boric fomenta- 
tions are applied. 

Granuloma Inguinale, 

Recently I have had two eases of granuloma in- 
“inale in which the tartar emetic treatment in- 
duced only a slight improvement. One of the 
latents, a South American, had contracted the 
(lisease in Central America. The lesions, situated 
im the left inguinal region, though not of great 
extension, were typical, and scrapings contained 





Donovan bodies in abundance, Wassermann was 
negative. The ulcerations were thoroughly cleansed 
with boric fomentations for two days, and then 
the phosphorus treatment was started. This con- 
sisted in the simple application all over the ulcer 
of phosphorus oil every other day, Within six 
weeks the ulceration healed completely. In the 
second case, a half-easte who contracted the 
disease in the West Indies, and who had ulcera- 
tive lesions in both inguinal regions, the phos- 
phorus treatment had no beneficial action. 


Tropical Sore. . 
In a case of very chronie. tropical sore of the 
leg, in a Ceylon planter, the phosphorus oil did 
not induce any improvement. 


Psoriasis and Lichen. 

I have tried phosphorus in several cases of 
psoriasis and lichen planus with no beneficial 
results. 

Malaria. 


Phosphorus alone has no effect on the malaria 
parasites; in certain very chronic cases of the dis- 
ease it seems, however, to act as a good adjuvant 
of quinine. It is given subcutaneously in very 
small doses, half minim to three minims of the 
phosphorus oil twice a week. 

Other Diseases. 

Some years ago I used phosphorus oil in several 
cases of rickets and in two cases of osteomalacia 
with encouraging results. I have also used it in 
cases of tropical neurasthenia and impoteney with, 
however, no very brilliant results. 

In a ease of beri-beri a distinet improvement took 
place. 

Conclusions, 

Phosphorus seems to be useful in various dis- 
vases. The preparation of phosphorus I have used 
is the phosphorated oil, B.P., which some years 
ago I found could be given by hypodermic injec- 
tion with very little or no discomfort to the patient. 
In certain cases of oriental sore it acts practically 
as a specific. Of two cases of granuloma inguinale 
one responded to the phosphorus treatment, the 
other did not. It seems to be useful as an ad- 
juvant of quinine in certain cases of chronic malaria, 
and its action also seems to be beneficial in osteo- 
malacia and rickets. 

Phosphorus is a powerful drug and its delayed 
action on the liver should especially be kept in 
mind; it should therefore be given with care and 
every precaution should be taken, I may say, how- 
ever, that so far in my hands its use has never 
been followed by any untoward effect. 
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A NOTE ON THE TREATMENT OF AMQEBIC 
DYSENTERY WITH STOVARSOL. 
By F. M. Jouns, M.D., 
AND 


S. CHaILLE Jamison, M.D. 


From the Department of Medicine, Tulane University School 
of Medicine, New Orleans. 


Dr. E. Mancnuoux reported in the official French 
Bulletin of the Société Pathologie Lxotique 1], 
February, 14, 1923, the eradication of Entamaba 
dyseaterie cysts which had persisted in a patient 
following the elinieal eure of his dysentery with 
emetine, by the use of stovarsol (oxyaminophenyl- 
arsenic acid), Doses of 0°25 grm. were administered 
by mouth twice daily until twenty successive doses 
were given. Three cases of E. coli infection were 
similarly sterilized, Remarkable clinical results 
were also reported in chronic amcebic dysentery, 
but these were followed by relapse in from ten days 
to three weeks. 

This publication by Marchoux was soon followed 
by one by Nogue and Leger [2], who reported three 
cases treated, one of whom relapsed nine days later 
und had to be treated with emetine. 

Delanoë [3] reported the rapid clinical cure of 
two eases, one of which was of four years’ dura- 
tion, Subsequent observation was not reported. 

At the Conference on Tropical Health Problems 
held in Kingston, Jamaica, in July, 1924, Drs. Ch. 
Garin and P. R. Lepine [4] reported the use of 
stovarsol followed by hypodermic administration of 
emetine or of acetylarsan, in a series of forty cases 
of amcebiasis, No detailed studies of the effect of 
stovarsol alone were given and the number of 
ultimate cures was not tabulated; neither was the 
length of time stated that patients had been 
observed. 

Dr. Lepine kindly furnished one of us (Johns) with 
enough stovarsol (through the courtesy of the manu- 
facturers, Poulene Fréres, Paris) to treat several 
cases of dysentery. A larger quantity of.the drug 
has been furnished for experimental purposes by 
Messrs. Powers, Weightman and Rosengarten, of 
Philadelphia. 

Up to the present time we have treated twenty- 
seven cases of amcebic dysentery with stovarsol. 
The results have been so remarkable that we feel 
justified in making this preliminary report. The 
cases have ranged in severity from chronic dysen- 
tery of long duration to active, severe, emaciated 
clinical eases, The duration of the disease has 
ranged from a few weeks to as long as twenty-five 
years, Diagnosis was confirmed in all cases by the 
presence of endamceb in the stools or in serapings 
obtained through the proctoscope and was always 
verified by the use of wet fixed preparations stained 
by the iron-alum-hematoxylin method of staining 
the nuclear strueture, 

In all instances (except one patient that received 
a smaller amount) stovarsol in 0:25 grm. doses ad- 
ministered three times daily for one week caused 
complete subsidence of their symptoms, the improve- 
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ment usually beginning about the third or fourth day 
of treatment, 

The first case treated was found to have de- 
veloped encysted entamoebe on the fifteenth day 
following stovarsol treatment, in spite of the hypo- 
dermie administration of emetine during the interval. 
The fourth case presented a clinical relapse on the 
sixteenth day, vegetative entamebe being found in 
the semi-liquid stool. 

Three cases remained well and free from enta- 
mæbæ up to the present time upon the one 
course of treatment. Two of these received seven 
i-gr. doses of emetine, which was hardly sufficient 
to account for a eure by itself. These patients have 
been under observation for ninety-nine, seventy-four 
and seventy days, respectively. 

The remaining cases have received a second cours- 
of stovarsol seven to ten days after the first and 
consisting of three 0:25 grm. tablets per day for 
seven days, or two tablets for twelve or fourteen 
days. 

Up to the present time (January 20, 1925) we have 
been able to follow with clinical, proetoscopie anid 
microscopic examination twenty cases for an average 
period of fifty-five days following completion of their 
treatment, Sixteen cases have remained well and 
free from entamebe for the period of observation. 

Four cases have relapsed ; three of these clinically, 
end one developing cysts. The clinical relapses 
occurred within two weeks and were noted in patients 
having had dysentery for three to five years almost 
continuously. It must be noted, however, that the 
lesions as found by proctoscopie examination had 
subsided to a remarkable degree, a single rectal 
granulation the size of a silver dollar in one in- 
stance and pin-point ulcerations in the other. 

Many of the apparently cured patients have been 
proetoscoped, and stool examinations were re- 
peatedly made, all with negative findings. It has 
been our experience that vegetative entamcebe can 
be demonstrated by proctoseopie examination of the 
rectum or cysts can be found in the formed stools 
within twelve to fifteen days following completion oí 
a course of treatment of whatever kind in practieally 
all cases that subsequently relapse. This experience 
leads to the hope that these cases treated with 
stovarsol, and which are still free from symptoms 
or entamcebe, may be permanently cured of their 
infection, 

Long standing cases with massive involvement of 
the bowel walls present the same difficulty of treat- 
ment that applies in other tissue-invading parasitic 
diseases, the parasites being protected by imper- 
meable walls of exudate and tissue proliferation. 
Indeed, it is evident that no known specific will eur: 
in all instances, It is hoped, with the establishment 
of definite knowledge regarding the tolerance for this 
drug when given over longer periods of time than 
we have dared employ it, that the results will be 
even better than are here indicated. 

Stovarsol (acetyloxynminophenylarsenie acid, or 
'* 190 ") is an arsenical designed by Levaditi and 
Navarro, to be administered through the digestive 
tract. It was synthetized by Fournier, Guenot and 
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Schwartz [5] and has been the subject of con- 
siderable European investigation in the treatment of 
syphilis. It is apparently partly absorbed from the 
small intestine and then excreted through the large 
intestine. It is relatively non-toxic, The only un- 
toward effect attributed to it that we have found was 
a dull headache in one instance, mild rash in another 
wid probably a rash with slight-temperature in a 
third ease, . i 

We have not attempted to determine the proper 
dosage of stovarsol, but the following observations 
mày be mentioned : 

Quarter gramime per day in one case failed to 
influence the symptoms to any great extent in 
seven days. 

Half gramme per day has 
results in two subacute cases, | 

Three-quarter gramme per day for seven-day 
periods has shown the most uniform results in 
the first course. 

It will be necessary to follow these and other 
cases for a considerably longer period of time before 
we will know whether the apparent cures are com- 
plete or whether they are temporary, It is our 
ntention to report more fully on these and other 
cases treated subsequently after a sufficient number 
have been under observation a sufficient length of 
time to determine the permanency of the results. 

In the meantime, our experience so far indicates 
that we have in stovarsol a supposedly harmless 
temedy for amoebic dysentery that compares quite 
luvourably with anything previously employed. 

_ We desire to express our thanks to the following 
'loctors for their assistance in referring cases and in 
the observation of this work:Drs. E. D. Martin, J. 
b. Elliott, H. E. Nelson, J. E. Landry, M. Brad- 
ium, E. Bass, J. C. Cole, P. J. Kahle, J. Leseale, 
(5. S. Bel, J. H. Smith, A. L. Levine, L. J. Stookey, 
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\. M. Parson, and F. Loria. 
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REPORT ON A FATAL CASE OF BACILLARY 
DYSENTERY IN NIGERIA. 
By AspREw Conxa, M.D., D.P.H., D.T.M.& H., 
AND 


E. C. Smits, M.D., D.P.H. 
From the Medical Research Tustitute, Lagos. 


This report gives the clinical history, along 
with the bacteriological and post-mortem findings, 
in the first ease of baeillary dysentery recorded 
from. Nigeria. 

Although the usual routine examination of dysen- 


terie stools has been a regular procedure at the 
Medical Research Institute since its establishment, 
it was not until 1918, with the return of native 
troops and carriers from the East African campaign 
that it was decided to investigate fully and system- 
atieally all eases of dysentery oecurring in Lagos. 
Special efforts were then made to secure freshly- 
passed stools from all patients. , 

Previous to the present case, the search was 
successful on only one occasion, In this instance, 
during 1920, a bacillus of the Flexner type was 
isolated from a ease of amcbie dysentery, which 
occurred in a war veteran who had served in several 
countries where bacillary dysentery existed. There 
were, however, abundant Entamaba histolytica 
in the stools, the attack responded quickly to emetine 
treatment, and it was concluded that the patient 
was probably merely a carrier of the bacillus. 
Apart from this ease, the search, continued prac- 
tieally uninterruptedly and by several workers during 
the past seven years, has been unsuccessful. 

So far as can be ascertained, no bacteriologically 
confirmed ease has been reported from the Gold 
Coast or from the Gambia, Sierra Leone, how- 
ever, furnished a number of cases in 1919, as re- 
corded by Butler [1]. 

A study of the annual medical and sanitary re- 
ports from the four West African colonies under 
British administration, shows that in some instances 
the dysenteries are classified as ** ameebie,’’ “ bacil- 
lary,” and " type undetermined.” The diagnosis 
of “ baeillary "" is a clinical one. In general, it 
may be said that the mortality is not such as to 
indicate a bacillary form of the disease and there 
ere no histories of epidemics. While it cannot be 
stated that bacillary dysentery does not exist, it 
may be asserted that the infection is uncommon. 
Nevertheless, so far' ns one can judge, the condi- 
tions, elimatie and otherwise, are not unfavourable 
to endemicity, and it is for this reason that con- 
tinued investigation is required, 

It should be added that, in certain parts of 
Nigeria, schistosomiasis causes dysenterie signs 
and symptoms. 

PRESENT CASE. 

The patient, a male adult, native of Lagos, was 
admitied to the African Hospital under the care 
of Dr. C, J. H. Sharp, M.C., by whose kindness 
the investigation was assisted. On admission on 
August 5, 1925, the patient complained of dysen- 
terie symptoms which had begun five days pre- 
viously. He was put upon emetine and an ex- 
umination of the fæces was made. The stool con- 
sisted of liquid bile-stained fecal matter, showing 
flecks of bloody mucus. Under the microscope no 
amæbæ, cysts or spined ova were seen, 

A loopful of the blood-stained mucus was mixed 
in 10 c.e. of peptone and after two hours this was 
inoculated on MacConkey plates. After twenty-four 
hours’ incubation, colonies of à non-lactose-ferment- 
ing organism were obtained, 

The organism was Gram-negative, non-motile 
and fermented mannite and glucose without gas- 
formation. It did not produce indol in broth cul- 
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ture. The patient's serum gave a rapid naked-eye 
slide agglutination with a known Flexner type of 
organism. Agglutination with a known Shiga and 
a known Y type also took place, but was much 
slower and less marked. 

The patient rapidly became worse and died two 
days after admission. 

Post-mortem Findings.—The post-mortem 
made four hours after death, 

Macroscopic.—The body showed marked general 
wasting and retraction of the abdominal wall. 

Abdomen.—No fluid exudate was observed in the 
peritoneal cavity, but patches of fibrinous material 
were present here and there on the surface of the 
intestines and liver. The spleen was greatly en- 
larged and exhibited. marked capsular thickening. 
The organ was very firm in consistence. The liver 
was darker in colour than normal and the lobula- 
tion was hard to distinguish in cut surface. 

The kidneys presented a striking appearance— 
that of a typical blood-infection. These organs 
were very congested and were diffusely sown with 
small abscesses, each about the size of a pin-head, 
but varying in places owing to fusion, On removal 
of the capsule, many of these were broken into. 
Smears made from the contents revealed the pre- 
sence of numerous polymorph cells and Gram-nega- 
tive bacilli. No distension of the renal calyces or 
ureters was present, 

The bladder contained a quantity of cloudy urine 
and the wall of the organ was covered with a fibrino- 
purulent exudate. 

The stomach showed nothing of interest. In 
the small intestine inflamed hemorrhagic patches 
occurred towards the lower end of the ileum. The 
colon, from the cecum downwards, presented here 
and there irregular ulcerated areas intermingled 
with patches of hemorrhage. The ulcerated areas 
were definitely patchy and not very extensive, A 
general enlargement of the mesenteric glands was 
found. They were soft and cedematous. 

Thorar.—No pleural effusion was present. The 
lungs were congested and delicate fibrous adhesions 
oceurred on both sides. The heart-muscle was 
flabby, but no valve-lesion was found, 

Broth cultures were made from the heart’s blood, 
the gall-bladder contents, the urine and the contents 
of the colon. A pure culture of a non-lactose-fer- 
menter was obtained from the urine, the gall-bladder 
and the colon. This organism possessed similar pro- 
perties to that obtained ante mortem from the stool. 


was 


PATHOLOGICAL HisToLoGY, 


Intestinal Tract.—The lower portion of the ileum 
showed considerable vaseular congestion with ex- 
udation, mainly of polymorphs, but also of round 
and plasma cells into the mucous membrane. In 
the colon a similar condition was present in a more 
marked degree, the mucous membrane in places 
being entirely replaced by the inflammatory ex- 
udate, Patches of a fibrino-purulent membrane 
occurred on the surface of the inflamed mucosa. 
In this membrane the polymorph cells predomin- 
ated, but lymphocytes, plasma cells and red blood 


cells also took part in its formation. The sub- 
mucous coat showed marked edema and diffuse 
inflammatory infiltration. Small groups of inflam- 
matory cells were also to be seen between the 
separated muscle bundles of the circular and longi- 
tudinal coats. 

Mesenteric Glands.—The vessels in the capsules 
of these glands were congested and surrounded by 
halos of exudated cells. The gland tissue showed 
considerable distortion. Many clear areas contain- 
ing an cdematous-like fluid or fibrinous exudate 
existed. In these areas, numerous Gram-negative 
bacilli were found, and these bacilli also occurred 
in small numbers all through the gland tissue. 
Plasma cells (pyronin-methyl-green stain) were 
very numerous, and in places almost completely 
replaced the normal lymphocytic tissue. Many 
of these cells were in a state of division. Large 
endothelial-like cells were also noticed. 

Spleen.—This organ showed evidences of a pre- 
existent chronie condition, The capsule and trabe- 
cule were fibrosed and the sinuses greatly dilated. 
That the organ was involved in the present con- 
dition, too, was shown by the congestion of the 
vessels and the diffuse hemorrhages into the pulp. 
Plasma cells were present in the Malpighian bodies 
and in these latter a Gram-negative bacillus could 
be demonstrated. 

Liver.—The normal lobular formation was dis- 
cernible and the cells appeared to be well pre- 
served, but were separated to a considerable ex- 
tent by congestion of the capillary vessels accom- 
panied by an inflammatory infiltration, In the 
region of Glisson's capsule this infiltration was 
much more marked, especially around the bile- 
ducts. Here and there a miliary tubercle was 
present in the hepatic tissue. Gram-negative 
bacilli were demonstrated in the spaces between 
the liver-cells and in the biliary passages. They 
were present in dense masses, 

Kidney.—Owing to the inflammatory infiltration 
(mainly polymorphic) which was present in this 
organ, nodular in some places, but in others occur- 
ring as diffuse areas, it was difficult to make out 
the normal structure. Many of the tubules were 
found to be lying in a bed of polymorph cells. In 
the lumen of the intact tubules pus-cells were 
present. The glomeruli were congested and to a 
certain extent disintegrated, Large numbers of 
Gram-negative bacilli were found in the abscess 
areas, some of the tubules eontaining what may be 
termed '* bacillary casts.’ The congested glomeru- 
lar capillaries also contained Gram-negative bacilli. 

Urinary Bladder.—The lining epithelium was 
lacking in many parts, being replaced by.a fibrino- 
purulent exudate containing large numbers of Gram- 
negative bacilli, 

The thoracie organs, beyond showing congestion 
of the lung eapillaries, were not noteworthy. 

The ease presents several interesting features. It 
demonstrate that all eases of clinical 
dysentery in Nigeria need not necessarily be 
amæbie in type. Especially are those cases to be 
viewed with suspicion which have blood or pus and 
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blood in the feces and in which no E. histolytica 
can be found. 

The recovery of the bacilli from the fluid in 
the gall-bladder leads to a suspicion that this organ 
may, as in typhoid, harbour the organism for a 
considerable time (bile carriers). The condition of 
the kidneys and other organs examined points, 
without doubt, to a generalized blood infection of 
a severe nature, with relatively mild local involve- 
ment (i.e., of the colon), a condition not com- 
monly met with. 
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Colon Bacillus Infections (A. Basil Rooke, 
F.R.C.S., The Practitioner, September, 1925).— 


The author is of the opinion that colon bacillus is 
extremely prevalent and is the cause of a great deal 
of chronic ill-health. The stage of invasion is 
usually ushered in by an acute febrile illness, but 
it may Ee insidious in its onset. The condition tends 
to become chronic.  Relapses or reinfections are 
the rule rather than the exception. The majority of 
cases are associated with colitis. Gross lesions such 
as appendicitis, cholecystitis and renal infections are 
extremely common, Toxic manifestations, such as 
irregular heart action, mental depression and de- 
rangement of thyroid, frequently occur. Treatment: 
This must be directed towards improving the con- 
dition of the intestine, increasing the patient’s re- 
sistance. In order to prevent the disease from be- 
coming chronic, treatment must continue for a long 
period after all signs and symptoms have cleared. 
It is as necessary for the B. coli infected patient to 
have the urine examined from time to time as it is 
for the syphilitic to have repeated Wassermann 
tests. 


The Vernes Flocculation Test for Syphilis 
(Adelaide B. Baylis, Adele E. Sheplar, M.D., and 
Ward J. MacNeal, M.D., Archives of Dermatology 
and Syphilology, August, 1925).—The author is of 
the opinion that the Vernes flocculation test should 
be regularly employed in conjunction with the 
Wassermann test as a help in diagnosis and treat- 
ment of syphilis. "The result of a single Vernes test 
is only suggestive unless the reading is high, 0-2 or 
above. Repeated tests at definite intervals giving 
essentially the same reading in spite of provocative 
treatment speak against a diagnosis of syphilis, even 
though the reading itself be high. On the other 
hand, a relatively low reading which changes appre- 
ciably on repeated tests speaks for a positive dia- 
gnosis. Conflicts between the results of the Wasser- 
mann and of the Vernes test are especially valuable, 
as at once a more complete view of all the evidence 
and the serologic examination of additional speci- 
mens are demanded. 
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COMPARATIVE ANIMAL AND PLANT PATHO- 
LOGY—EPIDEMIC PLANT DISEASES. 
FOR many years the importance of the comparative 


investigation of diseases of man and the lower animals 
was completely ignored. Recently, however, the 
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subject has attracted attention, so much so, that a 
Section of Comparative Medicine was established three 
years ago by the Council of the Royal Society of 
Medicine. This Section is open to both medical men 
and veterinary surgeons, and the result has been most 
satisfactory from a scientific and practical point of 
view. 

Though the time for such change is perhaps not yet 
ripe, it is the belief of the writer of this article that it 
would be of great scientific advantage to go a step 
further and include in comparative pathology the 
diseases of plants. Recent researches have shown that 
certain flagellates of plants may experimentally cause 
disease in animals, and it is probable that certain fungi 
pathogenic to man may live a saprophytic or parasitic 
life on plants. It is most interesting to see how 
certain epidemics of plants behave in exactly the 
same manner as epidemics of man and animals. 
With regard to this we quote a large portion of an 
exceedingly interesting article published by F. T. 
Brooks in Trans. of British Mycological Society, 
p. 299 (August 1924) :— 

All of us are familiar with disease in an epidemic 
form as regards illness to which human beings are 
liable. The widespread occurrence of influenza a 
few years ago need only be recalled to indicate the 
chief characters of an epidemic. 

At that time many. people simultaneously became 
ill with influenza, which spread with great rapidity 
from person to person. Thus the principal features 
of an epidemic are the large numbers of individuals in 
a population affected by the disease at one and the 
same time, and the amazing speed with which the 
malady spreads from the centres where it first occurs. 

Plants of economie importance, in which large 
numbers of individuals of the same kind are usually 
densely aggregated, are also liable to diseases of an 
epidemic nature. As in human diseases, plant 
maladies are frequently caused by parasitic organ- 
isms, and epidemic diseases are almost invariably of a 
parasitic nature. 

Not all diseases of plants are of an epidemic nature. 
Some are sporadic, i.e., occur only here and there and 
not universally over a wide area. Through neglect, 
however, a disease which is usually sporadic may 
assume an epidemic character. Thus silverleaf dis- 
ease of fruit trees is usually sporadic in a plum 
plantation upon first appearance, but if neglected so 
that the causative fungus, Stereum purpureum, fructi- 
fies upon the dead branches, the disease may become 
so prevalent as to be an epidemic. 

Epidemic diseases are essentially dependent upon 
two sets of factors for their development, namely, a 
condition of the host favourable to invasion by the 
parasite, and an environment of such a kind as to 
allow of the rapid dissemination of the spores and 
germination of these upon the surface of the host; 
these two sets of factors are intimately related to each 
other, for conditions detrimental to the growth of the 
host are often favourable to the development of the 
parasite. As regards the host being in a state of sus- 
ceptibility to attack, it is a commonplace that indi- 
viduals, whether of animal or of plant populations, 





vary greatly in their liability to certain diseases. It 
is also vell. ` nown that even the most robust 
individual may become so weakened as to become 
susceptible to diseases from which normally he is 
free. Plants of economie importance, most of which 
have been in cultivation for long ages, exist in the 
form of numerous varieties which show marked differ- 
ences in their susceptibility to disease. Some 
varieties of wheat are.markedly resistant to yellow 
rust caused by Puccinia glumarum, while others are 
very susceptible; again in potatoes, some forms are 
badly attacked by the blight fungus and others 
are scarcely troubled by it. But often even the 
healthiest forms of cultivated plants may have their 
vitality so weakened under some conditions as to 
become a prey to a parasite which usually cannot 
thrive on it. ses 

Granted, however, that the host plant is in a 
susceptible condition for attacks, epidemic disease 
will not follow unless the germs of the parasite are 
available in abundance and unless environment con- 
ditions favour their rapid dissemination and germ- 
ination upon the tissues of the host. In fact it is not 
too much to say that weather conditions are usually 
all important in determining whether the disease 
appears in an epidemic form or not. This accounts 
for differences in incidence of such plant diseases in 
successive years. The prevalence of one of the 
commonest epidemic diseases, potato blight, is chiefly 
determined by weather conditions. In a wet summer 
great damage may be done by the vigorous spread of 
this fungus, and so rapid is the onslaught of the 
parasite under suitable weather conditions that potato 
fields sometimes become black in a day or two. Ina 
moderately dry summer potato blight, though usually 
present toa slight extent, is of negligible importance. 
Under these conditions the spores of the fungus are 
produced in much smaller numbers, and the majority 
of them, even if they alight on potato leaves, are 
unable to germinate and cause infection on account 
of lack of moisture. Correlated with a heavier rain- 
fall, potato blight is generally more severe in the west 
of England than in the east. 

In temperate regions epidemic plant diseases are 
often checked by the oncoming of winter, during 
which most of these parasites are not present in an 
infectious condition. Mildews which are propagated 
in an epidemic manner during the summer by spores 
of a delicate nature, usually form another type of 
spore towards the end of the growing season, which 
is enclosed in an impervious case that remains sealed 
until the following spring. Atthesametimethe young 
stems and leaves, which are the parts chiefly liable to 
infection by such fungi, either do not exist during the 
dormant season or have become greatly modified in 
structure. In the tropics, however, vegetation and 
weather conditions are both often practically uniform 
throughout the year, the temperature and rainfall 
varying but little in successive months. In such a 
climate there is no close season for fungal parasites 
and epidemic diseases are greatly to be feared. 

The sources of infection of epidemic plant diseases 
are sometimes mysterious, and much further work is 
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required in.order to elucidate them. Many investi- 
gations have been made upon the r: ans “of over- 
wintering of Phytophthora infestans, and still there is 
obscurity about it. Recently it has been shown that 
the mycelium of this fungus possesses a limited power 
at any rate of saprophytic development in the soil, 
and it may be that this is one of the ways in which 
the fungus survives under natural conditions, especially 
in such warm areas as the Penzance district and the 
Isle of Wight. It may be that the fungus is really 
endemic in such centres in &:manner somewhat 
similar to the continued occurence of cholera in 
certain districts in India in years when the disease is 
not epidemic. 

The balance between host, parasite and environ- 
mentin the causation of epidemic disease is usually 
of a delicate nature. A slight change in environ- 
mental conditions, which may favour the host or alter- 
natively injure the parasite, may be quite sufficient 
to prevent the establishment of an epidemic. Thus 
P.glumarum is commonly present in epidemic form 
on wheat in this country, because the temperatures of 
the winter are usually insufficiently low to kill the 
uredospores of this fungus. P. graminis, on the other 
hand, is a comparatively rare fungus here (except on 
cereals in immediate association with barberry bushes), 
because its uredospores cannot survive the winter 
temperatures which are harmless to P. glumarum. 

There is some evidence, perhaps of a not very 
critical nature, that the parasite itself may be more 
virulent at certain times than at others. There is 
a parallel to this in certain human diseases. For 
instance, during the last few years there have been 
successive waves of influenza, some of which were 
much more virulent than others. This was probably 
due to variations in virulence of the bacteria causing 
the disease, although it may be argued that this 
phenomenon resulted from a special degree of sus- 
ceptibility on the part of mankind at the time of most 
serous attack. With plant parasites it is often found 
that, upon introduction into a new country, they 
spread with great rapidity during the first few years 
until a climax of intensity is reached, after which 
their attack is less serious. Thus potato blight was 
introduced into Europe during the early part of the 
nineteenth century and rapidly spread so that in 1840 
t was responsible for a complete failure of the potato 
crop in Ireland, thereby causing ‘a serious famine; it 
5 doubtful whether this fungus has ever been so 
virulent since. Another illustration may be taken 
{tom a disease which has been introduced into this 
country in recent years. About 1900, American 
sooseberry mildew became accidentally established in 
the British Isles, and immediately began to spread 
rapidly, so that in a few years all fruit areas where 
gooseberries were grown on a large scale were 
attacked by the disease. After some years, however, 
this parasite became less prevalent, and it may be 
that its period of maximum virulence has passed, 
although there has been a considerable recrudescence 
of the disease during 1922 and 1993. 

The example of American gooseberry mildew is an 
lustration of the danger of the introduction of a 
Parasite to a country where it is not native. Some- 





times the climatic and other conditions of the new 
country are unfavourable to the parasite, but fre- 
quently it is otherwise, when there is grave risk of 
the establishment of disease in epidemic form. 

Again, when a new plant is introduced into a 
country, a parasite often attacks it violently, although 
the pest has only been found hitherto sporadically 
upon related indigenous plants. Coffee was intro- 
duced into Ceylon as a plantation crop about 1870, 
and an important industry sprung up in connection 
with it. Soon, however, it began to be attacked by a 
fungus disease (Hemileia vastatrix), which up to that 
time had only occurred to a slight extent upon jungle 
plants closely related botanically to coffee. With 
large numbers of plantations in close proximity to 
each other, the disease spread rapidly and became so 
uncontrollable that coffee growing in the island 
became unprofitable. Heavy losses were incurred, 
and a few years after the commencement of the 
epidemic, coffee ceased to be grown on a commercial 
scale in that part of the tropics. That is an illus- 
tration of the danger of disease breaking out in 
epidemic form upon a newly introduced economic 
plant, the disease itself, although indigenous, being of 
negligible importance until the appearance of the 
specially susceptible plant. 

Epidemic diseases of plants are disseminated in 
various ways. Most of the parasites produce spores 
which can retain their vitality for considerable periods 
unless exposed to extremes of temperature, insolation 
or desiccation. Many of these diseases, therefore, 
can be distributed over relatively wide areas by means 
of wind currents. With such a disease as potato 
blight this is undoubtedly the chief means by which 
the fungus is spread in an epidemic condition. Upon 
first development of the fungus in an active or sporing 
state in any season, the disease in its initial stages is 
present only on a few plants in the crop. Spores are 
produced on these plants and are then distributed by 
wind so that other plants in the vicinity become 
infected. The same considerations apply to mildews 
and rust fungi. The power of wind, however, to dis- 
seminate fungoid diseases over immense areas has 
undoubtedly been exaggerated. It used to be thought 
that disease could be spread in this manner from one 
country to another over wide tracts of sea, but this 
has been shown to be untrue. Delicate fungus spores 
which have been in the air a long time have probably 
been exposed to many vicissitudes of temperature, 
insolation and desiccation. These changes greatly 
impair their vitality and by the time they reach a 
plant susceptible to infection most of them are dead. 
It has been demonstrated for instance that bacterial 
germs are rapidly killed by exposure to strong light, 
and doubtless the same applies to many fungus spores. 
Furthermore, spores being light bodies are to a great 
extent carried by convection currents to the upper 
atmosphere, where conditions are of a more extreme 
nature, and from which many of these germs will not 
fall in a living condition. 

Nowadays emphasis is laid upon the need for 
contact in the dissemination of many parasitic 
organisms. By maintaining contact is meant, bring- 
ing the parasite into the immediate vicinity of a 
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healthy and susceptible host by means of some living 
or mechanical agency. This has long been recognized 
in human diseases, for, in many of these, individuals 
only become attacked by coming into close associa- 
tion with others already affected, notwithstanding 
the fact that the germs of many of these diseases 
must be commonly present in the air. The inability 
of the germs casually present in the air to cause 
infection is due partly to the fact that their vitality 
is rapidly destroyed by exposure to bright sunlight 
and partly to the germs being present in quantity less 
than the minimum requisite to cause infection. In 
connection with the point last mentioned, it is a 
well-known axiom in medical science that the danger 
of infection increases with the magnitude of the dose 
of the disease, so to speak, to which one is exposed ; 
there is no doubt, for instance, that even the 
healthiest man would succumb to tuberculosis if he 
inhaled an atmosphere saturated with the tubercle 
bacillus. With plant diseases the same principles 
are only just beginning to be recognized. The means 
by which the germs of these diseases are brought into 
contact with their hosts are often different from those 
of animal diseases, but they are none the less sure. 
It is now known that many infectious plant diseases 
are chiefly spread by insect agency, and occasionally 
by birds. There is à widespread group of plant 
diseases of great economie importance, known as 
mosaic diseases, which are characterized first by a 
mottling of the leaves with yellow spots and then by 
general degeneration. No organisms have yet been 
isolated which can be considered the cause of these 
diseases, but if the sap of an affected plant is inserted 
into a healthy one, the latter soon becomes diseased. 
Such diseases and others of a similar nature are 
known as viruses. They are of common occurrence 
in animals and are often supposed to be due to 
organisms of ultra-microscopic size. Foot-and-mouth 
disease in animals and the mosaic diseases in tobacco 
and potatoes are maladies of this nature. Mosaic 
disease of tobacco is one of the chief factors limiting 
the growth of the finest kinds of tobacco in those 
regions of the tropics, such as Sumatra, otherwise 
favourable for their growth. It has been shown 
recently that these mosaic diseases are largely spread 
by means of insects, especially by aphides, which, 
having visited diseased plants, puncture healthy ones, 
and thereby insert the virus. Apart from mosaic 
diseases, insects play an important róle in the dis- 
semination of. plant maladies caused by known 
parasitic organisms, whether bacteria or fungi. The 
insect in sucking or biting the tissues of a diseased 
plant inevitably comes in contact with the germs of 
the parasite, some of which adhere while it passes to 
another plant, which may thus become infected. In 
fact, so intimate is the incidence of certain insect 
and fungus pests, that widespread opinions prevail 
amongst cultivators that fungi inevitably follow 
particular insects. One of the commonest diseases of 
apple trees is “canker,” caused by the fungus 
Nectria galligena, which sometimes follows in the 
wake of woolly aphis, one of the most serious insect 
pests of apple trees. This sequence is probably 
assisted in two ways, first by the insect carrying the 


spores of the fungus entangled in its woolly append- 
ages, and secondly because the insect punctures the 
bark, thereby creating wounds by which the fungus 
can invade the branches. Again, in the rubber 
plantations of Malaya, one of the diseases of rubber 
trees is an affection of the bark, which is brought 
about frequentiy by the combined action of an insect 
and a fungus. The insect is a boring beetle which 
usually attacks only dead wood, but which under 
certain circumstances invades the bark of living 
rubber trees, especially if this has been exposed to 
injury. In the dead wood inhabited by these borers 
the fungus Ustulina zonata is often found growing as 
a saprophyte, and as the boring insects pass from the 
dead wood into the living rubber trees they carry 
with them the fungus which, upon being thus 
established in the tissues of the rubber trees, spreads 
rapidly and acts as a destructive parasite. Such 
instances could be multiplied many times. 


— eo 


Aunotations. 


Latah in Tripolitania (T. Sarnelli, Giornale di 
Medicina Militare, fase. II, 1924).—Latah has been 
deseribed by several authorities on tropical medicine, 
but the form which is commonly seen in Tripoli 
resembles that described by Castellani (** Manual 
of Tropical Medicine,” Ed. 1919) as ‘‘a mental con- 
dition in which suggestion is at once followed by 
uncontrollakle action in the form of echolalia or 
echokinesia, of which the mind is usually, but not 
always, conscious." To the usual exciting causes, 
i.e., auditory, visual, tactile, Sarnelli adds a fourth 
—emotional. The predisposing cause is racial. The 
southerners are more frequently attacked, having a 
very excitable nervous system, 





Observations on North China Intestinal Parasites 
of Man (Ernest Carroll Faust, American Journal of 
Tropical Medicine, July, 1924. Reprint.)—An in- 
tensive study of third-class patients on the medical 
service of the Peking Union Medical College Hos- 
pital was undertaken to determine the importance 
of parasitie infection in clinical diagnoses in North 
China, Sixty cases were studied. Each case was 
under careful scrutiny for a period of ten days or 
more, during which time every stool passed by the 
patient was examined. In all, 1,409 stools were 
studied, or an average of 23°48 per patient. Con- 
trolled methods of preparation of the stool for ex- 
amination indicated that concentration methods 
were valuable only where a single specimen of 
stool was available for study. In cases where 
large numbers of stools of the same patient 
were examined concentration methods added only 
10 per cent. to the findings. Forty per cent. oí 
the infections were diagnosed after the first day, 35 
per cent. of which were diagnosed first from un- 
concentrated preparations. Eighty per cent. of the 
eases studied were found to be harkouring intes- 
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tinal entozoa. While this infective incidence is 
comparable to that of a sick population in Central 
China, it is less intensive than the latter, The 
respective indices for the two areas are. as follows: 
Central China, protozoa, 228:7; helminths, 234-3; 
North China, protozoa, 101°6; helminths, 88:08. 
The clinieal significance of the study is demon- 
strated by the fact that 53:3. per cent. of the series 
harboured clinically important parasite infections, 
Twenty per cent. of the eases had a major diagnosis 
due to parasites ; 46°6 pcr cent. had a minor diagnosis 
of parasites; 13:3. per cent. of the cases had both 
major and minor diagnoses oecasioned by infections 
of the digestive tract due to parasites. No proof 
can be advanced from the study regarding flagellate 
entozoa in ameebie dysentery that there is a neces- 
sary relationship between the two infections. In 
the eases studied at least 89 per cent. of the patients 
secured their infections in the North China meso- 
zeographie area. They belong to the lower middle 
class and the poor class, which groups, on account 
of under-nourishment, are likely to be more troubled 
with clinically important infections than are the 
upper elasses. The Chinese, as a people, are not 
less susceptible to parasitic infection than other 
peoples, although light infeetions among Chinese 
are less likely to be elinieally significant than in 
Oceidentals living in China, Improper disposal of 
night-soil is responsible for all of the helminthic 
infeetions in the intestinal tract of man in North 
China as determined by this study. 





The Dysenteries of Cochin China (N. Bernard, J. 
Bablet and R. Pons, Arch. des Instituts Pasteur 
d'Indochine, April, 1925).—Dysentery holds first 
place among the endemic diseases of Cochin China, 
ond the number of deaths from it are not few, 
although they have gradually decreased during the 
past few years, thanks to the valuable observations 
carried out by French and other investigators. 
Sinee 1918 the Pasteur Institute at Saigon has care- 
fully investigated the subject, and some important 
results have been obtained. The authors give a 
very interesting historical account of the disease in 
Cochin China, and describe the various types found 
there. The presence of alkalinity, in a pathological 
stool, contrary to general opinion, is of first im- 
portance; it often coincides with the appearance 
of grave symptoms and disappears with them. 
Emetin is of great value in the cure of the disease, 
hut its preventive action is almost nil, 





Malaria in the Kirkuk Division of Northern 
Mesopotamia during 1923 (William Corner, O.B.E.. 
M.D.,Transactions of the Royal Society of Tropical 
Medicine-and Hyqiene, March and May, 1925).—The 
main features which have been noticed during 1923 
with regard to malaria in the Kirkuk Division of 
Northern Mesopotamia in dealing with indigenous 
natives, treatment and preventive measures not 
being touched upon, are the following: There are two 








malaria seasons, the main one in summer and a 
lesser one in the late autumn. The summer malaria 
season lasted roughiy from the beginning of June to 
the middle of August. It was caused by the malig- 
nant tertian and to a less extent by the benign ter- 
tian parasite. The autumn malaria season occurred 
in late October and November, being most marked 
in the first half of the latter month. It was due to 
the malignant tertian parasite. Malaria in 1923 
showed certain features which were the outcome of 
malaria in the preceding summer, when it was preva- 
lent in epidemie form. The chief feature was the 
marked prevalence and predominance of residual 
quartan malaria, which existed during the first five 
months of the year until the starting of the malaria 
season. It is judged that normally quartan malaria 
is a comparatively common infection, and that fuller 
explanation of the marked quartan predominanee 
referred to is that it was due to residual infections 
from an epidemic year occurring in an area where 
quartan is peculiarly common. Quartan malaria 
was not confined to any one part of the division, 
tut was equally prevalent everywhere. Malignant 
tertian was the main cause of the summer and 
autumn malaria seasons, Infections started some- 
what later than the benign form (roughly, fifteen 
days) and rapidly disappeared with the passing of 
the malaria season. Crescent infections were com- 
paratively not common. The main clinical mani- 
festation was a quotidian fever of no great severity. 
Pernicious forms were absent. Benign tertian was 
the earliest infection to appear in any number with 
the opening of the malaria season. This parasite 
seemed tc depart markedly from its usual róle as 
a cause of relapses, its behaviour as regards dis- 
appearance of infection at the end of the malaria 
season closely resembling that of malignant ter- 
tian. There was no evidence that benign tertian 
was a factor in the autumn malaria season. Quartan 
malaria—presumably its season of infectivity co- 
ineided with the summer malaria season. This, 
however, could not be proved, fresh cases being 
obseured by the mass of already existing quartan 
malaria. Triple infections were comparatively com- 
mon, especially in the early months. Double in- 
fections are common. Quartan malaria, as met 
with, has quite sustained its reputation as the cause 
of an extremely chronie infection. 

Nomadie Arabs on the whole suffer very little from 
malaria. Its occurrence can be explained ty their 
habits. During both the summer and autumn 
malaria season they are in fixed camping grounds, 
and aecording to the malarious nature of these 
grounds so will malaria among them vary. Malaria 
was most seen in small sections which camped 
alongside the fringe of villages on the edge of the 
desert, to the west of Kirkuk and Taza Khurmatu. 
The | Quaraghan-Kifri-Tuz-Tauk-Taza-Kirkuk-Alton 
Keupri road serves as a rough line of division of 
mnlarial endemieity. On the east, or hilly side, 
malaria is hyperendemie and shows very high spleen- 
rates, The area to the west, or desert side, shows 
medium spleen-rates passing to low or nil the further 
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one goes into the desert. Malaria in the Kirkuk 
division seems to be associated with (a) a higher 
degree of splenie enlargement than that usually 
recorded ; (b) very high spleen-rates among the chil- 
dren and often a comparatively high spleen-rate in 
adults; (c) a surprisingly low parasite-rate in chil- 
dren and adults considering the high spleen-rate. 
The theory is advanced that (a) is due to the pre- 
valence of quartan malaria. It is also possible that 
this faet also contributes to (b) and (c). Each 
malaria season was preceded by a marked increase 
of mosquito-breeding, including Anopheles. A 
feature of the main malaria season was the fact 
that it lasted throughout the hottest and dryest 
month of the year, when the 8 a.m. mean tem- 
perature was about 90° F. and the mean relative 
humidity was below 30 per cent. Humidity, with- 
in limits, appeared to be a factor of comparatively 
little importance in influencing malarial prevalence. 





Vaccinotherapy in Gangrenous Affections of Fuso- 
spirillar Association by an Antispirillar Vaccine (R. 
Pons, Arch. des Instituts Pasteur d’Indochine, 
April, 1925).—The pathogenic action of the spirilla 
is comparable to that observed in fuso-spirillar affec- 
tions, in which the spirochete plays the most im- 
portant role. The germ used as an antigen in vac- 
cination differs from. Spirocheta vincenti in its dim- 
ensions and its cultural properties, but it cannot yet 
Le determined whether or not antigen properties exist 
whieh are common to both germs.  Antispirillar 
vaecine has a rapid action on the phagedenism in 
all eases; four to five injections are enough to put 
a stop to it. Complete cure of the ulcers is some- 
times long, depending largely on the general con- 
dition of the patient and on the lesions. The 
rapidity of the cicatrization of the mucous ulcera- 
tions is remarkable, 





Raynaud's Disease complicated with Gastric 
Ulcer (Julius Friedenwald, M.D., and William S. 
Love, Jr., M.D., Journal of the American Medical 
Association, July 11, 1925).—The ease described 
presents a typieal instance of Raynaud's disease 
complicated with gastric ulcer. While it is most 
difficult to demonstrate a definite relationship ex- 
isting between the two affections as occurring in the 
same patient, it is extremely interesting to note, 
and it is quite possible to conceive, that both may 
have originated in a vaseular spasm. That similar 
spastie manifestations of the blood-vessels oecur in 
the internal organs in Raynaud's disease is revealed 
in the well-observed attacks of hemoglobinuria and 
of abdominal colie noted at times in this affection, 





Dochez Scarlet Fever Antitorin in Thirty-one 
Cases (R. H. Graham, M.D., Journal of the 
American. Medical Association, July 11, 1925).— 
Serum disease occurred in twenty-one cases out of 
a possible thirty-one. The size of the dose appar- 
ently did not influence the reaction. Immunization 
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was established in twenty-four cases, all of those 
treated the day of exposure. Serum injected the 
second day after exposure did not protect two 
patients out of three. Therapeutic injections gave 
little apparent relief, One advanced case showed 
no improvement with 40 c.c. of unconcentrated 
serum, and there was a serious serum disease. 





An Epidemiological Study in Leprosy (G. R. 
Callender, Philippine Journal of Science, May, 
1925).—A brief study of some of the epidemio- 
logical aspects of the histories of 259 lepers has 
been given in an effort to stimulate the continuance 
of this method of research in leprosy in the Philip- 
pine Islands. Additional evidenee is presented that 
the earliest recognizable lesion is an anesthetic 
area, The data on the location of the primary lesion 
added to the data reported by others favour the 
theory that the organism enters the body through 
abrasions or similar wounds in the integument of 
the exposed parts of the body. The age at which 
the first symptom appeared in the cases of this series 
also agrees with the findings of others, that the more 
susceptible ages are in the first decades, although 
no age appears exempt, unless we extend the possible 
incubation period beyond reasonable limits, 





Localized Gangrene Following the Hypodermic 
Administration of Calcium Chlorid (M. G. Seelig, 
M.D., Journal of the American Medical Associa- 
tion, May 9, 1925).—Calcium chlorid administered 
intravenously in strengths above 1 per cent. is not 
an innocuous drug. Solutions of 2 per cent. and 
over show a marked tendency to cause necrosis and 
gangrene when brought into contact with subcu- 
taneous tissue. When solutions of such strength 
are used for intravenous administration, necrosis and 
gangrene constitute a very real menace, because of 
the danger of some of the solution escaping into 
perivenous tissues. The poisonous effect of ealeium 
chlorid (marked cardiac depression) may be dis- 
counted in a large measure beeause the dosage 
commonly used is not large enough to cause toxic 
symptoms, particularly if the solution is adminis- 
tered slowly, The administration of a 1 per cent. 
solution (50 c.c. administered slowly) seems to be 
à very certain protective against all undesirable 
effeets. i 





Effects of Obscure Lesions on Organ Weights of 
Apparently Normal Rabbits (Wade H. Brown, M.D.. 
Louise Pearce, M.D., and Chester M. van Allen, 
M.D., The Journal of Experimental Medicine. 
August 1, 1925).—4 group of 350 normal rabbits 
was studied with reference to the occurrence of ob- 
scure lesions of various kinds and the probable or 
possible effect of such lesions of various kinds or 
disease processes on organ weights, It was found 
that so long as the animals remained in apparently 
good health the values obtained for organ weights 
of animals with lesions did not differ materially 
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from those for animals that were entirely free from 
lesions, There were, however, slight deviations 
fom the normal which appeared to be significant 
in that they suggested a functional response similar 
in character to the more marked changes in mass 
relationships that occur in rabbits presenting clinical 
symptoms of disease due to the same causes. 


Clinical and Serologic Studies of Neurosyphilis 
with Tryparsamide Therapy (Julian Mast Wolf- 


sohn, M.D., and Carlos Leiva, M.D., Journal of 
ihe American Medical Association, August 15, 


1025.—In a series of thirty-seven cases of neuro- 
syphilis, in all of which antisyphilitie treatment 
had been given previously, tryparsamide therapy 
combined with special technique has proved an ap- 
parent distinct advance over other forms of treat- 
ment. The improvements are most systematic, 
Tryparsamide in doses of 2:5 grm. may, and does, 
vecasionally cause ocular symptoms, but not more 
often than do other arsenicals. Tryparsamide is one 
oi the best tolerated of the arsenieals used in the 
treatment of neurosyphilis. Tryparsamide has little 
or no effect on the serological reactions in general 
mrlysis. It is distinctly beneficial both clinically 
and serologically in certain types of tabes. Try- 
parsanide is a distinct addition to the therapy of 
neurosyphilis. 


Viability of Bacillus Typhosus in Oysters during 

storage (Fred, O. Tonney, M.D., and John L. 
White, M.D., Journal of the American Medical 
Association, May 9, 1925). —The longevity of B. 
'iposus in the oyster juice of both shucked and 
shell oysters in storage varies with the temperature 
at which they are kept. In general, the tempera- 
lure best suited for the preservation of the oyster 
tends to prolong the life of typhoid bacilli in the 
ysters. Under conditions simulating those of the 
inde, viz., at icing temperature (45° F.), typhoid 
bacilli survived for twenty-two days in shucked 
wsters and for sixty days in shell oysters. No 
idence of bactericidal power or eliminative action 
against B. typhosus was observed in living shell 
oysters during dry storage at 45° F., the micro- 
organisms survive for a longer period than the 
ysters, 


The Reactions of the Miracidia of Schistosoma 
Taponicum and S. Hæmatobium in the Presence of 
‘heir Intermediate Hosts (Ernest Carroll Faust, 
Journal of Parasitology, June, 1924).—A com- 
prail study of the reaction of the miracidia of 

japonicum and S. haematobium in the presence 

"f their intermediate hosts has thrown light on 
‘he exact relationship obtaining in these respec: 
live host-parasite eyeles, The free-swimming in- 
lective miraeidia of S. japonicum move about 
n the top stratum of water. Only those mol- 
uses which pass through this stratum are ex- 
fused to infection even if they were otherwise 
capable of stimulating an attack by the miracidia. 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 387 








The free-swimming infective miracidia of S. 
hematobium are equally distributed throughout 
the water in which they hatch. All snails in 
the immediate vicinity capable of stimulating an 
attack by the miracidia are likely to be attacked 
und infected. Several closely-related species of 
operculate snails belonging to the geriera Katayama 
and Oncomelania have been found to harbour 
S. japonicum infection. The active mechanism 
of the miracidium for the specific mollusean 
host is probably a chemotactic one, in whieh 
the mucous secretion is the substance involved. 
Although the host-parasite mechanism is based on 
a precise adjustment, the miracidium is capable of 
very wide aecommodation as regards temperature 
and H-ion eoncentration, 


A Note on the Viability of Bacillus Dysenterie 
(Hiroshi Kusama, The Philippine Journal of Science, 
May, 1925).—From the experiments on the viability 
of Bacillus dysenteric in artificial and natural dysen- 
terie stools the following conclusions are drawn: 
Unlike the vibrio of cholera, B. dysenteri@ is fairly 
resistant to drying. It will survive longer in a 
sterile than in a normal fresh stool. B. dysenterie 
will survive a considerable length of time in water. 
In salt solution, and consequently in sea water, it 
will survive longer than in tap or distilled water. 
Physiologieal salt solution and bile are favourable 
media for the survival of B. dysenteric in the stool 
and the eombination of the two may help to pre- 
serve B. dysenterie in the stools of dysentery 
patients and carriers, in at least a certain percentage 
of cases. 


Some Clinical and Laboratory Aspects of 
Amebiasis with a Preliminary Report on Yatren 
Treatment (John F. Kessel, Ph.D., and Otto 
Willner, M.D.).—The actual practical significance 
of the presence of Endamaba dysenterie in the 
stool is not altogether determined, although the 
old conception of the pathology produced by this 
organism is certainly far too narrow. To promote 
further study the laboratory diagnosis has to be put 
on a sound basis by creating a specially equipped 
protozoological laboratory in charge of an efficiently 
trained microscopist. The clinical observations 
should ke made from a more uniform point of view 
and be guided by a detailed outline of study, With 
E. dysenterie present in the stools specific treat- 
ment should be given to (a) anyone showing sym- 
ptoms possibly relating to ameebiasis, or (b) any 
healthy earrier who has a reasonable chance of not 
being reinfected. The toxic effects of emetine ren- 
der its use indiseriminately in all cases undesirable. 
Of nineteen cases positive for E. dysenteriae, which 
were treated with vatren, seventeen (92 per cent.) 
were negative to these organisms in follow-up ex- 
aminations made from three to six months after 
treatment, These results indieate that yatren is a 
satisfactory therapeutic agent in the treatment of 
chronic aniebiasis. Preliminary treatment of acute 
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manifestations of amebiasis with yatren indicates 
that it may even replace emetine-bismuth-iodide in 
amcebie dysentery. 


Pathogenicity of Trichomonas — Intestinalis 
(Hiromu Tsuchiya, M.D., Archives of Internal 
Medicine, August 15, 1925).—Trichomonas hominis 
is not a pathogenic but a harmless flagellate present 
in the large intestine. Whether they are present 
in large or small number, neither laboratory nor 
clinieal pietures bear evidenee conelusive enough 
to warrant pathologie diagnosis. — Diarrheea, men- 
tioned by many as characteristic of trichomoniasis, 
„has no clinical aspect in the series described in this 
paper; instead constipation is a common occurrence 
with diarrheal history in the past. Furthermore, 
proetoscopie diagnosis emphasizes the fact that con- 
stipation is a usual accompaniment in these cases. 
Nervous systems and nutritional disturbances as 
manifested by these cases are attributed not to the 
presence of Trichomonas hominis, but to some 
organie or functional disorder or to constipation 
secondary to sueh. The intestinal flora is indepen- 
dent of the presence of Trichomonas hominis. The 
type of intestinal flora does not alter the number 
of the flagellates. Hegner’s assumption in regard 
to albino rats is not feasible in its clinical appli- 
eation, 


——9——— 
Abstract. 


AN OUTLINE OF THE HISTORY OF PLAGUE 
IN HONG KONG.' 


By A. G. Mirrorr Severn, M.D., B.A., D.P.H. 
Assistant Medical Officer of Health, Hong Kong. 


Tue revival of plague is one of the most important 
and striking facts in epidemiology. In May, 1894, 
the world was alarmed by its severe outbreak in 
Hong Kong, in which year probably more than 5,000 
persons died here of this disease, amongst à far 
smaller population than we have at the present day. 

In the early days of the epidemie in this colony, 
the etiology of plague being unknown, little was 
done in the way of quarantine. Hong Kong's un 
rivalled position as the centre of shipping in the Far 
East enabled plague to spread along maritime trade 
routes in the course of three or four years to a vast 
number of ports in many countries throughout he 
world, including Japan, the Philippines, the Pacific 
Islands, South America, Madagascar and Mauritius. 
Land-borne plague travels slowly, but it is rapidly 
disseminated by marine traffic. 

India beeame infected, almost undoubtedly from 
Hong Kong, in 1896; the first cases occurring in 
Bombay. The Indian Empire offered a fertile soil, 








1 Abstracted from the Journal of The Royal Sanitary 


Institute, July, 1925. 


and plague caused the loss of more than ten million 
lives in the subsequent twenty years. 

The plague apparently came to Hong Kong from 
the Province of Yun-nan, about nine hundred miles 
distant, where it was known for many years to be 
endemic. Interesting confirmation of the antiquity 
of plague in this part of China is contained in the 
information given me by a Chinese medical man, 
himself a native of this province, He says that a 
time-honoured eurse, one of the worst in the wide 
range of Yun-nanese maledictions, is to call upon 
the gods to afflict one's enemy with Yang-tzu, 
the name by which the plague is known in the 
loeal dialect, In 1893, plague, known as Luen-tzu, 
was present in Pak-hoi; later it made its appear- 
ance in Canton, where it prevailed in the form of 
a severe outbreak, The first cases are known to 
have occurred several months before the commence- 
ment of the Hong Kong epidemie, and an enormous 
number of deaths, probably not less than one hun- 
dred thousand, were attributed to plague in that 
year, before the epidemie subsided. 

There must have been a good deal of confusion 
as to the true nature of this disease at that time. 
Bubonie plague was present in Macao, an early 
Portuguese settlement on the estuary of the Canton 
River, in 1895. It is curious to note that it was 
undiagnosed as such, and was known as “ foul-gas 
fever.” 

The Sanitary Board of Hong Kong was instituted 
in 1883, its activities being chiefly directed towards 
the scavenging of the city and the improvement of 
housing conditions. On the outbreak of plague ir 
1894, the board was enlarged and its scope ex- 
tended to include anti-plague measures. The Sani- 
tary Board has retained these functions, with little 
modification, to the present day, It is worthy of 
note that there was no law to enforce the notifica- 
tion of deaths at this time, and a medical officer óf 
health was not appointed until the year 1895. 

In spite of the existence of a Sanitary Board, 
it was generally conceded that the housing con- 
ditions and general sanitation of the city of Victoria 
nt this time were deplorably bad, and that the 
colony was inviting pestilence. 

The outbreak of plague threw a tremendous 
strain upon the small Government medieal staff 
available, and members of the Army, Navy and 
poliee foree were enrolled to cope with the various 
aspects of the epidemic. It is gratifying to read 
of the splendid conduct of these medical and lay 
volunteers, English and Chinese, who, almost with- 
out exception, showed the utmost courage under 
difficult and trying circumstances. 

A silver medal was struck in their honour, 
similar to the usual war medal, and presented to 
all those who went through the 1894 campaign. 

The united efforts of this improvised staff were 
directed almost entirely to treatment, and the pro- 
vision of temporary hospitals on land and in the 
harbour; in addition to the inspection and disinfec- 
tion of infected premises, together with other anti- 
plague measures as were evolved from time to time. 

Meanwhile, the attention of the scientific world 
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beeame foeused on Hong Kong, and researeh work 

was commenced, notably by Japanese medical men, 
who were quiekly on the scene. The efforts of the 
Japanese bacteriologist, Professor Kitasato, were 
early rewarded by the discovery of the Bacillus 
pestis on June 14, 1894, at the Kennedy Town 
Barracks Hospital, Hong Kong. 

The Government medical otticers regretted that 
they were too busy looking after the sick to devote 
much time to research, and consequently the honour 
of the discovery of the plague organism fell to a 
visitor. 

Bubonie plague has always been by far the most 
common type in South China, Primary pneumonic 
plague, together with its different mode of transmis- 
sion was early recognized in Hong Kong, Consider- 
able public sympathy was aroused by the death of 
the nursing sisters of the Government Civil Hos- 
pital in the year 1898, from pneumonic plague. 
Twenty vears ago the coincidence of primary pneu- 
monie plague was stated to be as high as 4 or 5 per 
cent. of the total eases, doubtless many of these were 
secondary pneumonie plague; it is certain that 

_authentic cases of the primary pneumonie type 
have been of rare occurrence during recent years. 
This may be considered remarkable in view of 
the ill-ventilated houses and overerowding which 
prevail, 

A good deal of research was done in the colony 
by medieal men of several nationalities, who were 
given every encouragement by the Government. 
Many of their methods and deductions have, how- 
ever, been subjected to criticism. 

A number of interesting and voluminous special 
reports on various aspects of plague were published 
here at intervals between the years 1895 and 1915. 
A list of these publications which I have consulted 
is given at the end of this paper. 

The term ‘‘ bubonic fever” was employed in 
several of the special reports, mainly on the ground 
of its supposed resemblance to typhus. 

A peculiar Chinese document of '' precious in- 
struction to rescue the world '' was circulated in 
1894, purporting to be written by Kwan Tai, the 
God of War. through the medium of a ‘ plan- 
chette.” This curious publication gives, amongst 
other “revelations,” a liturgy to be recited by 
those who would escape the disease, and prescribes 
some elaborate native medicines for its cure. 

As previously stated, the plague bacillus was dis- 
covered in Hong Kong, and a mass of evidence col- 
leeted and tabulated, but the majority of the early 
investigators seem to have been obsessed with the 
idea that bubonie plague was primarily a gastro- 
intestinal infection. They were never able to dis- 
card this view, and it was left to the Indian Plague 
Commissions to determine the róle of the rat and 
the rat-flea in the etiology of bubonic plague, 

In the first plague report, issued here in 1895, 
Dr. Lowson, then in charge of the epidemic hos- 
pital, says: '' The question of the infection of rats 
previous to the epidemie being notieed in human 
beings has been made too much of.” 

Dr. Hunter, the Government bacteriologist, also 





criticized and diseredited the conelusions of Simond, 
published in 1898, that rat-fleas conveyed the infec- 
tion from rat to man, These and similar state- 
ments were indeed unfortunate, though it is pro- 
verbially easy to be '' wise after the event.” 

Research was conducted here in 1894 to deter- 
mine whether the beaten-earth floors of infected 
houses contained the B. pestis. This kind of 
ground-surface was then very common in the 
poorer Chinese houses where the bulk of the 
cases occurred, and was usually soaked with ex- 
crement and filth. However, as far as plague was 
concerned, the results were negative. 

A curious belief in the immunity of opium 
smokers was prevalent at this time, so much so 
that people crowded into the opium divans for 
refuge; living and sleeping therein. This was 
shown to be a false notion, and probably spread 
by those interested in the opium trade. Statisties 
showed that opium smokers and eaters were no 
more immune than the rest of the community. 
The authorities, however, put much more faith in 
tobacco us a prophylactic, and all the plague staff 
were allowed to smoke freely. 

Contaminated water was blamed for a long while; 
this led to the closure of a large number of domestic 
wells, which were then very common in the city 
of Victoria, Even the water of the harbour was 
under suspicion, and was examined for B. pestis. 

The view of infection via the alimentary tract, 
due to specifically contaminated food, was widely 
uccepted for several years, though there were 
those who considered ‘‘ emanations from the breath 
and skin " as being the most important etiological 
factor. 

Large numbers of animal-feeding experiments 
with plague material were undertaken, and colour 
was lent to the gastro-intestinal hypothesis, as many 
of the animals and birds died of septicemic disease 
resembling plague. However, the results were in- 
conclusive, and were eventually disputed in Hong 
Kong in 1904 by the present medical officer of 
health, who expressed his entire disagreement with 
this view. 

It was reported at one time that the B. pestis 
was found in low grades of Chinese rice. In con- 
nection with this view of the specific contamination 
of food, it was thought that possibly the plague 
bacillus might exist outside the body, in symbiotic 
union with certain of the vegetable moulds. 

The sanitary state of Hong Kong in the plague 
year was wretchedly bad, particularly in the central 
districts of Victoria. The habits and surroundings 
of the Chinese were admittedly filthy in the ex- 
treme. Back-to-back houses were common, and 
these houses were of a very bad type, built like 
tunnels, often dilapidated and obstructed with 
cubicles and cocklofts, i.e., intermediate floors. 
The houses were damp, overcrowded, and almost 
entirely deprived of ventilation and light, Latrine 
accommodation was inadequate and drainage was 
bud or absent. 

The first efforts at plague prevention were directed 
towards improving this state of affairs. The sani- 
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tary board acquired wide powers of dealing witk 
insanitary areas, and at a later date attempted to 
improve the type of Chinese house, and compelled 
the provision of open space at the rear of buildings. 

About ten acres of the most densely populated 
part of the city was resumed by the Government 
at the height of the epidemic. All the inhabitants 
were evieted and housed elsewhere. The streets 
were walled up and guards were stationed to pre- 
vent ingross, 

Plague was made compulsorily notifiable, but this 
law was widely evaded. Inspection and registration 
of common lodging houses and coolie houses was 
enforced. 

It was considered that the publie latrines were 
possibly one of the most potent faetors in the spread 
of the disease and chlorinated lime was freely used 
in these buildings. 

House-to-house visitation was instituted to dis- 
eover those dead or infected with plague; obvious 
cases were removed to the improvised hospitals or 
to the ‘‘ Hygeia,” a hospital hulk which was moored 
in the harbour near West Point, Suspects were 
sent to the Tung Wah, a large Chinese hospital, for 
observation. 

Contaets in these infected houses were provided 
with clean clothes, their. own clothing was re- 
moved, together with bedding and similar material, 
and sent to the steam disinfecting station, the 
clothing being tied up in sheets dipped in a solu- 
tion of Jeyes’ fluid and conveyed through the 
streets in closed baskets. 

There were mat-shed shelters available for those 
whose houses were undergoing disinfection ; the con- 
tacts were not detained, but were allowed to go 
nbout their business. 

Houses in which cases had occurred were dis- 
infeeted by spraying the walls with a solution of 
perehloride of mereury, one in a thousand; or by 
fumigation with free chlorine, generated by mixing 
common salt, manganese dioxide and dilute sul- 
phurie acid in requisite proportions, producing a 
continuous liberation of the gas for some hours. 
Floors and furniture were serubbed with a solution 
of Jeyes' fluid, 5 per cent., and the walls were 
then limewashed, chlorinated lime being added 
in the proportion of one pound to the gallon of 
limewash, 

Extraordinary precautions were taken in the dis- 
posal of the dead; special plague cemeteries situ- 
ated at a considerable distanee were allocated for 
their burial, and it was a rule that the graves 
should be covered with six inches of cement 
mortar or similar material. 

Inoculation with what is described as ‘ Haff- 
kine's prophylaetie fluid " was introduced in 1902, 
and in that year 587 persons, mostly employees 
of the Board, were inoculated. Inoculation was 
made a condition of employment in the ease of 
disinfecting coolies, rat-eatehers and ease-removing 
coolies, As far as was known, plague did not 
occur in any of these persons, though the vaccine 
frequently produced a violent reaction and some 
disability. In spite of generally favourable reports, 


the publie took little or no advantage of preventive 
inoculation. 

Yersin’s serum was brought here at an earlier 
date. In 1896 Dr. Yersin came to Hong Kong 
with a supply of serum for the treatment of plague, 
but there were no suitable cases in the hospitals 
at that time, and he went on to Amoy to carry out 
his tests, 

Various modifications in prophylaxis were adopted 
from time to time, as a result of experience. Many 
of the early methods were expensive and compara- 
tively futile in the light of later knowledge. 

The fumigation of houses with chlorine gas, pro- 
duced by the action of dilute acid on chlorinated 
lime, was tried on a large scale. The difficulty of 
effective fumigation of Chinese houses by this 
means was, however, recognized, as was also the 
possibility of vermin escaping destruction in the 
joints and crevices of the woodwork and furniture. 

A recommendation was later made to the Govern- 
ment to introduce a portable Clayton gas apparatus, 
which could be conveyed on a lorry to houses re- 
quiring disinfection, but the hilly nature of the city 
and district rendered this suggestion impracticable. 

The systematic disinfection of the town was at- 
tempted, but proved a very costly undertaking and 
was abandoned in favour of a scheme of '* general 
house-cleaning,’’ in which a staff of European sani- 
tary inspectors and coolies was constantly employed. 

Districts were treated in rotation, so that each 
tenement house was cleansed at least three times 
ayear. This important measure is still being carried 
out with great success and with but slight modifica- 
tion. It has all the advantages of simplicity, effi- 
cacy and economy. 

Each inspector is allotted a certain number of 
floors daily; the occupants turn out their house- 
hold possessions, the floors and cubicles are washed 
out, and the bed-boards are cleansed in portable 
iron tanks, 

An inspeetion is made for minor structural 
illegalities, rat-runs and similar holes nre filled in 
with cement at once.and all rubbish is carted away. 

When first instituted soft soap and hot water 
were used, later a solution of earbolie acid, and 
now an insecticidal mixture, 1 per cent. kerosene 
emulsion, is employed. 

Defects in premises, or breaches of regulations 
or by-laws, are recorded for the service of legal 
notices on owner or tenant for their remedy. 

As soon as the importance of rats in the ætio- 
logy of plague became appreciated comprehensive 
measures were put into force for the abolition o! 
hollow walls, ceiling and stair linings. Concrete 
ground surfaces and efficient iron gratings guarding 
openings into houses were required; lath and 
plaster walls were instituted, and attention was 
paid to proper drainage, 

Rats were caught in large numbers, and sub- 
jected to routine macroscopice and microscopie ex- 
amination. It had been a matter of observation 
for a long while that the mortality from plague 
amongst the rat-catchers was exceptionally high. 

A reward of two cents, later increased to five 
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cents, per rat was given, but this had to be stopped 
when i& was found that the Chinese were import- 
ing rats from Canton for the sake of the bonus. 

The laying down of a rat virus (Danysz’s), for 
the purpose of spreading fatal disease amongst rats, 
was advised, but the results were disappointing, 
and did not justify its general use. 

Wholesale rat trapping and poisoning was not a 
great success, and met with a good deal of passive 
resistance on the part of the Chinese. The rat- 
traps distributed in the Chinese houses were usually 
‘ound, on inspection, to have the springs of the 
traps released. The net result was that few rats 
were eaught by this means. 

Another unsatisfaetory aspect was that the rat- 
catehing coolies were often known to threaten to 
report plague-infeeted rais as coming from a cer- 
tain house if ''squeeze ' were not paid them. 
Householders were often willing to pay this form 
of blackmail rather than submit to the incon- 
venience of disinfection, the up-rooting of floor- 
boards, removal of ceilings, and similar measures, 
whieh were enforced by the authorities in the case 
uf premises in which infected rats were reported 
to have been. found. 

On the whole, it was considered a better policy 
tu reduce the accessibility of rats to dwellings, 
workshops and warehouses; and, as far as possible, 
make such premises unattractive to them. 

Apparently no special protective measures, suen 
i» have been employed in India, for food and grain 
stores and godowns, were devised or enforced 
locally. 

General rat poisoning takes place throughout the 
colony twice a year, by means of pellets of barium 
carbonate and molasses; about 350,000 of these 
iellets, together with instructions in English and 
Chinese, are distributed to householders on each 
oceasion, 

Rat-boards coated with a mucilaginous mixture 
"re also supplied on demand by the sanitary 
department. 

The present system of ‘‘ rat-bins ’’ has encour- 
aged the destruction of rats, and has eliminated 
some of the disadvantages which have been men- 
tioned, Small iron bins containing kerosene emul- 
sion are bolted on to lamp-posts and other pro- 
minent places, and an inscription in Chinese charac- 
ters requests the public to deposit any dead rats 
therein. These bins are emptied twice daily; the 
tats, which are labelled with the number of the bin 
in which they are found, are sent to the mortuary 
for examination bv the Government bacteriologist. 
All rats are examined macroscopically for signs of 
plague infection, and blood-smears and smears from 
the splenie pulp of 10 per cent. of the rats are 
examined microscopically for the B. pestis at the 
Bacteriological Institute. 

The Mus rattus and M. decumanus are both 
common in the colony; they occur roughly in the 
proportion of two of the former to three of the 
latter; both are liable to infection. 

Seven to eight hundred of these rat-bins are in 
use throughout Victoria and Kowloon, 


Two or three thousand rats, probably only a small 
proportion of the rat population, are collected 
weekly in this manner, and examined for evidence 
of plague. 

An infected animal cannot always be traced to 
the actual house wherein it died, but a valuable 
indication is obtained as to the district in which 
plague may be expected to occur. Houses in the 
close vicinity are subjected to individual inspection, 
the cleansing gangs may be diverted to the suspected 
district and other suitable preventive measures 
speedily put into force. 

Certain of the local anti-plague measures, with 
slight modifications, have been employed in the 
Philippine Islands for some years with marked 
success, 

Though there is still a great deal to be done 
before Hong Kong may be regarded as a health 
resort, nevertheless, the result of the effort during 
the past thirty years of the medical and sanitary 
departments in the case of this one disease is 
very striking. Other natural causes, well known 
in epidemiology, have doubtless contributed to this 
end, yet Canton, South China and the Straits 
Settlements had many cases of plague last year, 
It is noteworthy that amongst our closely-herded 
population, approaching a million, the incidence 
of plague has-been gradually reduced, until at the 
present day we can claim that there has been no 
notifieation of either rat or human plague in the 
Colony of Hong Kong from September, 1923, until 
the present date. 


So 
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A Preliminary Note on the Pharmacology and 
Therapeutics of Adhatoda vasica (Basak) (R. N. 
Chopra and S. Ghosh).—The chemical analysis of 
Adhatoda vasica, a small evergreen subherbaceous 
bush which grows all over the plains of India and 
in the lower Himalayan ranges, shows the presence 
of two active principles: (a) an alkaloid vasicine 
whose empirical formula is C,,H,,N ,,--moleeular 
weight. (b) Traces of a volatile principle of the 
nature of an essential oil. Vasieine has no marked 
action on the alimentary canal or on the circula- 
tion. It produces slight but persistent broncho- 
dilatation in experimental animals and this effect is 
considerably increased after the administration of 
atropine, Clinically a fluid extract prepared from 
the leaves has well-marked expectorant properties 
and relieves bronchial spasm. It has no effect 
whatever in pulmonary tuberculosis. 


Mercurochrome 220 in the Treatment of Malaria 
(A. Neave Kingsbury and K. Kanagarayer).—A 
case of benign tertian malaria is reported in which 
0-3 grm. of mereurochrome was given over three 
days. On the withdrawal of aspirin and three days 
after the last mereurochrome injection a typical 
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rigor occurred with a temperature of 102:99 F. 
The malignant tertian case received a similar 
quantity of mercurochrome and fever recurred two 
days after the last injection. The dye appeared to 
have little effect on the number of malaria parasites 
in the peripheral blood and caused no modifica- 
tion in their standing properties. In neither case 
did albuminuria develop. It is considered that the 
action of mercurochrome on malaria parasites is 
practically negligible, and that, in view of the un- 
pleasant sequel which result from its exhibition, 
it should not be given in cases of malaria fevers. 


Excision of the Pineal Body of a Monkey under 
Intra-arterial Anesthesia (J. P. Arland).—In this 
ease the anesthesia was very sound. The common 
carotid artery was clamped to shut off the blood 
eurrent, in order to provide a bloodless field for the 
action of the anesthetic. The presence of blood 
has a retarding influence on the power of the 
anesthetic solution, The addition of gum acacia 
combined with adrenalin increases the duration of 
the anesthesia. The internal jugular vein was 
clamped in order to lock in the injected solution 
as far as possible. No signs of shock were noticed 
either during or after the injection. The monkey 
recovered. 

Cataract Extraction, Notes on 17,000 Opera- 
tions (J. M. Maephail)—The author gives an 
account of his thirty-four years of work in the 
Mission Hospital, one of the three maintained 
by the Santal Scottish Mission, in Bamdah, 
a village in the Province of Bihar. Although 
the number of operations for cataract is high, the 
disease is not common in Bamdah; most of the 
cases are patients who have travelled long distances 
to be treated at the hospital, which is situated on 
a popular pilgrimage route. The chief cause for 
cataract appears to be the glare of the sun, 


Treatment of Hemorrhoids by Strangulation 
and Snipping Method (D. R. Kehar).—The author 
has treated about five hundred cases of hæmo- 
rrhoids, external and internal, during the last five 
years by the “ strangulation and snipping method,” 
and finds that the results are efficacious and long 
lasting. The patients treated were from 14 to 50 
years of age and the hemorrhoids were in all 
stages of inflammation. The patient can be dis- 
charged on the seventh or eighth day after opera- 
tion. This method has also been found useful in 
cases of partial prolapse with piles. 
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Correspondence. 





Editor of the JOURNAL OF TROPICAL 
MEDICINE AND HYGIENE. 


Sin,—I have recently returned from one of my 
trips to Texas, during which I was shown what 
appeared to me to be a rather original scheme for the 
extermination of mosquitoes in the neighbourhood of 
a large lake south of the city of San Antonio, where 


To the 


the insects bred in large numbers, causing a great 
deal of trouble for many years. 

A few years ago, at the suggestion of Dr. Campbell, 
a local doctor, bat towers were erected, since when 
the insects have been practically exterminated. The 
towers, which are about 40 ft. high, are erected near 
the lake, and once the bats are introduced no further 
attention is called for. 

The originator of these towers, Dr. Campbell, 
claims a certain royalty on' each tower constructed, 


Yao dio 





Bat Roost, Mitchell Lake, San Antonio, Texas. 


pues I am not aware to which countries this would 
apply. 

The cost of erection is about $2,500 each, including 
Dr. Campbell's royalty. In the present case the bats 
were in existence on the spot in small numbers, but 
they were made to congregate by a special bait which 
is only known to the originator and his family. 

T am, Sir, 
Yours faithfully, 
(Signed) L. MAURICE COCKERELL, 
M.I.M.M., &c. 


—— a ——— 
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Original Communications. 


SOME INTERESTING DISEASES OBSERVED 
IN THE CLINIC OF THE BANGKOK 
CENTRAL HOSPITAL. 


By RarPeH W. Menpetson, M.D., D.P.H. 


(Principal Medical Officer of Health, Royal Siamese 
Government, Bangkok, Siam.) 


SIAM offers a rich field for research in medicine, 
both tropical and cosmopolitan, but so far it has 
hardly been touched. The varied duties of the med- 
ieal officer of health do not permit a serious effort in 
this interesting line of work, but advantage is taken 
to observe the patients presenting themselves for 
treatment in the Clinic of the Central Hospital. 
Here are to be seen between 19,000 and 20,000 cases 
every year. These patients come from every part of 
Siam and represent every grade in society. If one 
had the time I think it would be possible to fairly 
accurately describe every disease to be found in 
the country from observations in this clinic alone. 
For fear this statement may discourage the reader 
from continuing this paper I will at once state that 
such an ambitious programme is entirely foreign to the 
object of this article. It occurred to me that it might 
be of interest to report some of the more interesting 
cases that lend themselves to photographic study, and 





with the idea of making the report as attractive as 
possible the legend has been limited to a short descrip- 
tion of each illustration. Interesting febrile and other 
conditions are necessarily omitted. 

The frequency of dermatomycosis is the same in 
Siam as in other tropical countries. A great variety 
of unidentified fungi have been observed in these 
cases; an example is here shown. 





Case 1 
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Case 3.—Acladiosis. This is an interesting dermato- 
mycosis caused by a fungus isolated by Castellani in 
Ceylon. I have observed only one case in the clinic. It is 
caused by Acladium castellani Pinoy. Potassium iodid 
acts well, local treatment is unsatisfactory, 


Case 2.—Pityriasis nigra, caused by a fungus of the 
genus Cladosporium—C. mansoni Castellani 1905. A 
few cases have been observed. 
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CASE 4. 





Case 5.—Keratosis pilaris, an inflammatory condition that 
is characterized by an accumulation of horny material in the 
follicular orifices. It produces a nutmeg-grater-like appearance. 
It is very chronic and does not respond readily to treatment. 





Case 4.—Tinea labialis (betel-nut dermatitis of the lips). 
Due toan as yet unidentified mould that can be demon- 
strated in the betel-nut cud and the lesion. I have observed 
many of these cases. The condition has not been reported 
from other countries. May be caused by a variety of fungi. 





Case 6.— Tuberculosis verrucosa cutis. A few cases have 
been seen. The lesions begin as small papules, and increasing 
in number coalesce to form verrucose patches. Infection as 
a rule occurs from without. 
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Case 8.— A disease (dermatitis cupoliformis) first described 
by Castellani as occurring in Europeans resident in Ceylon and 
due to a streptococcus belonging to the erysipelatous group, 

Case 7. —Xanthoma tropicum (juxta-articular nodules). A called Streptococcus tropicalis Castellani, 1914. I have observed 
very common condition in Siam. Sections usually present the a few cases in native Siamese. 
appearance of a hard fibroma, although various degenerative 
changes have been observed, fatty, amyloid, &c. 





Case 9.— Vitiligo, a common condition in Asiatics. This particular photograph is 
that of an Indian patient in the insane asylum. The condition itself is probably a 


trophoneurosis, 





CasE T. 
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Case 10.—Leprosy is very common in this country. I 
present this case as a very fine example of an acute exacerbation 
of anold chronic condition. This patient has suffered from 
leprosy for many years. He has never had any treatment 
except native. Three days before coming to the clinic he 
developed this very acute eruption on the various nodular 
lesions present, 





Case 12.—Hyperpituitarism and hypopituitarism. These 
two patients came to the clinic within three days of each other, 
both from the interior of Siam. Patient on the left is 19 years 
old, 7 ft. 8 in. in height. Family history negative. Patient 
on right is 21 years old and 3 ft. 5 in. in height. Both exhibit 
the usual symptoms, and X-ray pictures confirm the diagnosis- 
One shows a very enlarged, the other a small pituitary fossa. 





Case 11.—Elephantiasis, not common in Siam. This is a 
case of elephantiasis of the labium in which microfilaria could 
àt all times be demonstrated in the peripheral circulation. 
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Case 13. Case 13. 


Case 13.—Framboesia tropica. A very common disease in Siam. Intensive 
treatment throughout the Kingdom will soon be taken up by the Department of 
Public Health. The photographs show the type of disease that is not uncommon. 
Case 12. Have seen many cases that could be diagnosed as gangosa. 








Case 14.—Just to show the type of case that one sees in 
the clinic. Cysts of the ovary are common, but patients 
refuse operation until almost incapacitated. 





Case 165. 
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Case 16. 
Case 15. — Hodgkin's disease. A few cases have 
been observed. 





CasE 16.—-Arteriosclerotic gangrene in a male Chinese aged 
21 years. Patient died in hospital one week after being admitted. 
The section is from the tibial vessels. Notice the great increase 
in the muscular coats. 
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Case 17.—Acquired kyphosis. The Siamese have a habit of resting on their haunches, especially the 
lower-class Siamese. This extreme type has often been seen. 
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CasE 18, Case 18. 
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Case 18.— Tropical febrile splenomegaly. Cases observed 0185430; 


both in Siamese and Chinese. Spleen puncture negative, 
although one genuine case of kala-azar has been seen. Patient 
caimed never to have been outside of Siam. Died in the 
hospital, and smears from the spleen were positive. This 
particular case is negative as far as bacteriological findings are 
concerned. The spleen and liver showed a high degree of 
fibrosis, characteristic of all of the cases that came to post- 
Mortem examination. 





Case 20.—Spindle-cell sarcoma of the jaw. This illus- 
trates to what an extent a malignant growth may progress 
before the patient will seek relief. 





Case 19.—Congenital bilateral ptosis. Have recently noted 
wo cases, One in a female and one in a male. Treatment 
was refused as being too severe. 
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Case 21.—Melanotic sarcoma of the foot. This patient also refused|treat- 
ment. This growth, according to the history obtained, is of only three weeks’ 
standing. 








Case 22.—“ Betel-nut !carcinoma.’” 
A papillary growth with late carcin- 
omatous degeneration is & common 
disease in patients who chew betel-nut. 
The protruding teeth in combination 
with the irritant action of the mouth 
secretions must certainly have a de- 
termining action upon the delicate 
epithelium of the mouth and lips. 
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Case 23.—Paget’s disease of the nipple. This patient 
refused treatment after a section had been obtained for 
diagnosis, This is the only case I have seen here. 


Case 24, 





Case 24,—Multiple papillary adenomata of the sweat 
glands. This is a rare condition. This type of growth is 
very apt to become malignant on account ot the large 
amount of epithelium found lining the spaces in the tumour 
mass. The patient is a Siamese, male, aged 47. These 
tumours first appeared about seven years ago as very small 





subcutaneous growths. The one on the back had ulcerated CasE 25.--Climatic bubo. Notjuncommon. This photo. 
and was removed with several of the others. They are graph is that of a Siamese boy, aged 16. The history and 
extremely vascular and in excising them one must be sure examination were quite negative. The boy had been 
to go a considerable distance beyond the growth in order to ill some few days, slight fever and some pain. The swelling 


Prevent copious bleeding. gradually cleared up under symptomatic treatment. 
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Case 26.—Granuloma inguinal. A few cases are observed every year. Whe 
(aan we excise the growth, as local treatment is unsatisfactory, patien! 
coming discouraged and refusing to return as requested, 


Case 27. 





Case 27.—Ulcus tropicum. Very many 
cases are seen in this clinic. We have had 
good results with protargol ointment, have 
treated some cases with salvarsan, but have 
not noted the immediate results reported by 
other physicians, 





No. 28 is an example of phallic worship. This lad is 
wearing these wooden penises to safeguard himself against 
evil spirits and incidentally to give him “strength. ” 
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No. 29 is that of a superstition regarding the etiology of mumps. This lad has painted on his cheek the 
image of a tiger within a circle. He is under the impression that the disease is in some way caused b 
rats and therefore by painting over the swollen gland a picture of a member of the cat family the evil 
spirits of the rats will leave him and he will recover. 





No. 31.— The young man in the picture is having his 
ears ‘‘manicured” in a local barber's shop. This is a 
common practice here and is the cause of considerable 


No. 30.— This travelling dentist came to see us one day ear trouble. 
io'inquire whether or not some of our patients needed the 
services of an expert. His credentials are in the form of 
strings of teeth extracted from unfortunate victims. 
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SCHISTOSOMUM ? 
GOMERY IN 
BOY. 

By F. G. Cawsron, M.D.Cantab. 


IN 1906 R. E. Montgomery [1] described a new 
schistosome from the mesenteric vessels of Bos 
indicus at Muktesar, India, which, in view of the 
spindle-shaped appearance of its ova, he named 
Schistosomum spindalis. 

This schistosome was also reported from Sumatra 
[2] in the same year. In 1918 Lieut.-Col. Glen 
Liston and M. B. Soparkar [8] published a report 
of the life-cycle of this parasite, showing that Plan- 
corbis exustus served as the intermediate host in 
Bombay. They readily obtained the adult parasites 
from a goat; but failed to secure any from a monkey 
whieh was made to drink water swarming with 
cercariw. 

In the Annual Report of the South African Insti- 
tute for Medical Research [4] for 1922, S. spindalis 
is reported as occurring in the urine of a patient from 
the Johannesburg General Hospital. 

Ova resembling those of S. bovis Sonsino have 
been found in the urine of several patients at the 
Natal coast and in the Belgian Congo; but, until 
February, 1925, no ova resembling those of ®©., 
spindalis had been detected. 

On February 9, 1925, a schoolboy of 14 came to 
me for treatment, complaining of four months’ 
hematuria since bathing in the Umhlatuzi River 
in Zululand. There were no other symptoms. 
The urine contained numerous ova of S. hemat- 
obium and about a fifth the number of spindle- 
shaped ova, possessing a straight border when 
viewed from the lateral position, but present- 
ing the appearance of the outline of those of S. 
bovis when viewed from above, The terminal 
spine was not heart-shaped as that of S. bovis. 
The fully developed ovum measured 0:24 mm. in 
length; but, as the extremities of the shell were 
solid, the miracidium did not appear to be much 
larger than that of S. hematobium. 

The usual degenerative changes were observed in 
both varieties of ova whilst the patient was under 
intravenous antimony. No local or general toxic 
effects were noted throughout the series of injec- 
tions, from a quarter to one and a half grains of the 
potassium salt being given to this schoolboy daily 
or on alternate days, until the urine was free from 
ova on the twenty-seventh day, In all he received 
a total of 17 gr., compressed 4 gr. tartar emetic 
tablets containing 2 gr. of sodium chloride being 
dissolved in 8 e.c. of boiling tap water just before 
the injection. No ova could be found in rectal 
washes or in the feces, either by centrifugalizing 
or by the use of a saturated solution of salt. 

Dr. W. F. Rhodes reported an eosinophilia of 
11 per cent. during the first week of treatment. 
This might partly be due to the presence of Anky- 
lostoma duodenale, which was the only pathological 
condition detected from examination of the feces, 
and was treated with ol, chenopodium. He drew 


SPINDALIS MONT- 
A ZULULAND SCHOOL- 
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attention to the fact that the spindle-shaped ova 
showed much greater degenerative changes than 
did those of S. hematobium during the first week 
of the antimony treatment; this suggested that in- 
feetion with S. spindalis would respond rapidly to 
antimony therapy. 
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Some Recent Aspects of the Epidemiology oj 
Clonorchis Infection in China (Ernest Carroll Faust, 
China Medical Journal, April, 1925).—Ewxperi- 
mental study by Kobayashi and morphological 
study by Chen Pang of an extensive series of speci- 
1nens from man and reservoir hosts of Clonorchis 
have demonstrated that a single species, Clonorchis 
sinensis (Cobbold), is present throughout the Far 
East. This parasite is present in a relatively large 
percentage of the coolie class as well as in the better 
classes of the native population in South China, 
but it is fairly uncommon in the indigenous popu- 
lation in the Central Provinees and is unknown as 
a parasite of man in North China. On the other 
hand dogs and eats are lightly infected in South 
China. In Central China they have an infection 
of 75 to 100 per eent. In North China the infection 
in the mammalian reservoir hosts ranges from 25 
to 37 per cent. These varying incidences of infec- 
tion are accounted for by the following facts : — 

(1) Uneooked or insufficiently cooked fish is 
eaten by man only in South China, 

(2) The fishes of Central and North China har- 
bouring the eneysted larva have the greater part of 
the infection on the underside of the scales and 
seldom in the flesh. In South China the limited 
examinations made justify the belief that the infec- 
tion is mostly confined to the flesh. 

(3) Although the only snail infected in Japan. 
Korea and Formosa is described as Bythinia stria- 
tula var, japonica, the parent form in China, B. 
striatula, collected from Soochow, Anking, Pao- 
tingfu and Peking has not yet been found naturally 
infected. On the other hand, Melania hongkona- 
ensis, colleeted near Shaohsing, has been found t^ 
harbour the fluke. 

(4) Various fishes. both top- and bottom-feeders 
have been found to harbour cysts of a fluke, proved 
experimentally to be Clonorchis sinensis. — These 
cysts nre resistant to drying, salting and putrefac- 
tion of the medium, but are killed in a short time 
by soaking in Chinese wine or vinegar. 
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GORGAS AND YELLOW FEVER. 


_ Tur charming biography of Dr. Gorgas, which 
as recently been published by Marie D. Gorgas 
ind Burton J, Hendrick, and should be read by 
‘veryone interested in tropical medicine, shows 
how, in the words of his biographers, “at every 
stage of his career William Crawford Gorgas seemed 
‘0 confront the gaunt spectre of yellow fever." 
Nevertheless, Gorgas’s first attempt to get to grips 
with yellow fever ended in failure. It was in 1877, 
while still a medical student at Bellevue, that the 
zat yellow fever epidemic, which is still a horrify- 
ing memory to the older generation, started in 
Memphis. In company with half a dozen students 
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y William Crawford Gorgas—His Life and Work." By 
Marie D. Gorgas and Burton J. Hendrick. Lea and Fibiger, 
Philadelphia and New York. Price 5 dollars. 


he left for the plague-ridden city to offer his medical 
services. The authorities, however, met this group 
of pilgrims on the outskirts of the town, thanked 
them for their generosity, but refused to grant them 
admission. 

In 1882, soon after he had qualified and joined 
the medical department of the United States Army, 
he was sent by the chief surgeon of the department 
us the most progressive young surgeon under his 
command to deal with a yellow fever epidemic which 
was then raging at Brownsville, on the Rio Grande, 
although at that time he himself had never had 
yellow fever, nor had he even seen a single case. 
During this epidemic Gorgas was himself strieken 
with yellow fever, and had a severe attack. For- 
tunately for mankind he recovered, and thus be- 
eame immune to the disease for the remainder of 
his life. From now onward the Government sum- 
moned him wherever yellow fever appeared, and 
he was twice sent to Barrancas, in Florida, to deal 
with outbreaks of the disease, and so successful 
was his management of these epidemics that he 
gained much reputation in Army circles, 

In 1898. Gorgas was appointed chief sanitary 
officer to Havana, the home of endemie yellow 
fever. The city, which now came under the juris- 
diction of Gorgas, was little better than a huge cess- 
pool. At this time yellow fever was looked upon as 
a ''filth disease," and so Gorgas, who had been 
sent to Havana to eradicate this disease, placed 
his chief reliance in general sanitation. As Gorgas 
surveyed the rotting city its most pressing need 
was only too apparent. ‘‘ Let me only give it a 
good scouring and a good bath,” he said to him- 


self, ‘and yellow fever and other diseases will 
disappear." He set to work with an energy 
and a completeness that soon brought unique 


fame to his name, Almost magical results were 
achieved, so that in a few months Havana had 
been transformed into a city which was said to be 
as orderly, as clean, and as civilized in appearance 
as Fifth Avenue itself. As the result of these 
measures the general death-rate of the city im- 
mediately declined; such diseases as typhoid and 
dysentery all but disappeared. As regards yellow 
fever, however, the disease at which they were chiefly 
aiming, they produced not the slightest effect. Here, 
then, was proof enough of the incorrectness of the 
prevailing theory that yellow fever was a “‘ filth dis- 
ease," and some other hypothesis must be found. 
The transmission of disease by insects was now be- 
ginning to attract attention. Indeed, as long ago 
as 1881 Dr. Carlos Finley, a physician practising 
in Havana, had proclaimed that yellow fever was 
transmitted by the Stegomyia mosquito, but had 
never been able to substantiate his thesis. Even 
before this Sir Patriek Manson, in 1880, had dis- 
covered the transmission of filarinsis by mosquitoes, 
and in 1887 Theobald Smith and Kilborne had proved 
that Texas fever in eattle was transmitted by a 
tick, whilst in 1897 Sir Ronald Ross had demon- 
strated that the infeeting agent in malaria was the 
Anopheles mosquito, Then came Dr. R. H. Carter's 
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observations on the spread of yellow fever with the 
time relutionship between exposure to infection and 
contracting the disease, which suggested an ''ex- 
irinsie incubation.” The paper embodying these 
vitally important observations of Dr. Carter was 
refused by a medieal journal as too long, Reed, 
however, who was eonversant with Manson's and 
Ross’s work on mosquitoes, gave them most pains- 
taking study. ‘‘ Are you sure your dates are 
aecurate," he asked Carter, who replied that he 
had no doubt on that point, ‘‘ Then,” said Reed, 
‘it spells an insect host." With these ideas in 
his mind Reed joined the Yellow Fever Commission 
of 1900 and 1901, his fellow commissioners being 
Lazeau, Carrol and Agramonte, Guided by the 
genius of Reed this commission definitely solved 
the problem and proved beyond any shadow of doubt 
the part played by the Stegomyia mosquito in the 
transmission of yellow fever. Unfortunately, this 
work eost Lazeau his life and Carrol a severe at- 
tack of the disease. Gorgas was quick to grasp the 
significance of these results, “‘ If it is the mos- 
quito," said Gorgas, when the Reed experiments 
were on the way, '' I am going to get rid of the 
mosquito." And get rid of them he did, notwith- 
standing that mosquitoes nbounded in countless 
billions and Havana and its environs were so full 
of them that they filled every alleywny, every strect, 
every house, and every nook and eranny of the city, 
and even at times settled over the community like 
a cloud, The fact that the Stegomyia was a house 
mosquito, however, enormously helped the anti- 
mosquito campaign, Gorgas began his anti-mos- 
quito campaign in March, 1901, and the results 
were startling. For 140 years prior to this, 
Havana had not been free from yellow fever for 
a single day, whereas subsequently only five cases 
occurred, and these in the July and August of the 
same year, It is true that there was another out- 
break in 1905, but this was promptly checked by 
the application of Gorgas's methods, Since then 
eighteen years have passed without a single ease 
having occurred. He next turned his attention to 
the Panama Canal zone, where epidemies of insect- 
borne diseases—-vellow fever and malaria—had de- 
feated de Lesseps and the French in their attempt 
to build the canal, Gorgas introduced his methods 
into the eanal zone and instituted a vigorous anti- 
mosquito eampaign on the same lines as that which 
had been so suecessful in Havana, although he had 
to fight much official interference and obstruction in 
doing so. Yellow fever was banished from Panama 
and the building of the eanal was brought to a 
successful issue. 

Since then the methods of Gorgas have been 
followed wherever yellow fever existed, notably in 
New Orleans and in Rio de Janeiro and other parts 
of tropieal America, with such success that yellow 
fever has almost entirely been abolished from the 
surface of the globe. Honours fell thiek and fast 
on to Gorgas for the part he had played in the 
eradication of yellow fever, not the least important 
being the presentation of the Insignia of a Knight 
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Commander of the Most Distinguished Order of 
St. Michael and St. George, by King George in 
person, as Gorgas lay dying in the Queen Alexandra 
Military Hospital, London, whilst on a visit to 
England in 1920. 


“t Hail, Router of the Plague of flies! Hail, Isthmian Conqueror 


true! 
Gorgas, to that wise Goddess dear, the Gorgon death who 
slew !”’ 
S. E. T. 
—— áp ———— 
Annotations. 


Sugar-content of the Blood in Runners following 
a Marathon Race, with Special Reference to the 
Prevention of Hypoglycemia (Burgess Gordon, 
M.D., L. A. Kohn, M.D., S. A. Levine, M.D., 
Marcel Matton, M.D., W. de M. Seriver, M.D., 
and W. B. Whiting, M.D., Journal of the American 
Medical Association, August 15, 1925).—Marathon 
runners who completed the race of 1924 and showed 
blood-sugar levels below normal mere placed on a 
moderately high carbohydrate diet during this year’s 
training season. In addition, they were advised to 
take a large amount of carbohydrate twenty-four 
hours before the race. Another group of runners who 
developed symptoms of weakness and hunger in the 
1924 race were studied during this year’s training 
season with the purpose of determining, if possible, 
at what stage in a 25-mile run the symptoms of 
hunger and weakness were likely to develop. It 
was found that this was apt to occur between the 
fourteenth and eighteenth miles. Therefore, in 
addition to being advised to eat moderately large 
amounts of carbohydrates before the race, these 
athletes were supplied with glucose candies to be 
eaten from time to time while running, In addition, 
they were supplied with tea containing a large 
amount of sugar at stations along the course. The 
blood-studies showed normal sugar levels in all 
runners, in contrast to the low figures obtained last 
year. There was also a striking improvement in 
their gencral physical condition. In a number of 
instances the running time was faster than that in 
the year previous and the participants finished in 
better condition. It seems, therefore, that the 
picture of exhaustion, weakness, shock and other 
symptoms of hypoglycemia following prolonged 
eflort may be prevented by the adequate and timely 
ingestion of carbohydrate, 





Plague Fleas, with Special. Reference to the 
Milroy Lectures, 1924 (L. Fabian Hirst, M.D., 
D.P.H., Journal of Hygiene, July, 1925).— The 
geographieal distribution of the different species 
of rat-flea is one of the most important factors 
governing the spread of plague. Xenopsylla cheopis 
is the most effective transmitter of both epidemic 
and epizootie bubonie plague in all parts of the 
world. The relative immunity of certain parts of 
India and Ceylon from plague is to be primarily 
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attributed to the prevalence of an ineflicient plague- 
carving flea on the rats of these localities, viz., 
X.ustia... Climatic conditions play only a secondary 
part in limiting the spread of the disease in these 
tlutively plague-free localities, Plague infection 
cin be maintained in such localities by the importa- 
non of cheopis-infected merchandise. Climate does 
rot exert an equal effect upon the transmitting 
jower of different species of flea. Numerous at- 
tempts to transmit plague from rat to rat by means 
of X, astia at room temperature during the plague 
season at Colombo have all failed. X. astia, how- 
ever, ean carry plague from rat to rat under climatic 
conditions favourable to plague transmission. Con- 
"nuous transmission of plague from rat to rat has 
leen obtained with X. cheopis in Colombo under 
exceptionally unfavourable climatic conditions, Both 
pligue and X. cheopis have a very irregular distribu- 
ton within limits of Colombo City. The co-efficient 
feorrelation between two periods of human plague 
uvidenee and pereentage of cheopis to total rat-fleas 
fall species in fourteen districts of the city is 0°95, 
jrobable error 0-02, for both periods. There is a 
cuse relation between premises infested with X. 
hropis and premises where plague-infected rats are 
fund, A threefold relationship exists between the 
«mount of imported grain, the prevalence of cheopis 
in rats, and the incidence of plague in the localities 
shere grain is stored in Colombo. The measures so 
‘ur devised for combating plague among Oriental 
"pulations, tolerant of all forms of animal life, 
have not proved conspicuously successful. Due 
recognition of the importance of the flea species 
ictor should lead to marked improvement in plague 
preventive measures in many parts of the world. 
A rat-flea survey of all the principal plague areas, 
specially the ports, becomes urgently necessary. 
The exports from localities where X. cheopis is 
‘ound to be prevalent upon the rats should be con- 
dered actively dangerous when the locality is 
plague-infeeted, and potentially dangerous even if 
it is plague-free, since the continual importation of 
cheopis into a locality where this flea is not in- 
lizenous may eventually result in the extension of 
plague infection to a new area, It is agreed that 
"ie export of produce, especially grain, from plague- 
nieeted ports should be controlled by international 
agreement. The limitation of imported cheopis and 
rlague to definite zones in such localities as Colombo 
reatly facilitates the task of plague prevention, since 
ill available resources can Le concentrated simul- 
taneously, or successively, on the infected areas. In 
ich instances it is possible to mark out the poten- 
tally plazue-infeeted zones by the simple and aceur- 
ite method of surveying the rat-fleas, 


Specificitu of the Sero-reaction in Experimental 
Suphilis with Special Reference to the ‘ Sachs- 
Georgi’ Reaction (Satoshi Takenaka, Acta Der- 
matologica, January, 1925).—Comparative experi- 
ments with human serum indicate that although the 
Sachs-Georgi reaction and the Wassermann re- 
‘tion are not in absolute agreement in all enses, 
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they are in accord with each other in the great 
majority of cases (03:2 per cent.). When they dis- 
agree the Sachs-Georgi reaction is oftener in agree- 
ment with the clinical features. In the cases of 
rabbit syphilis, it was shown as the result of com- 
parative studies made systematically that the two 
reactions, although they disagree in parts similar to 
the cases of the human sera, are of similar type as 
regards the entire course of the appearance, continua- 
tion and disappearance of the positive reaction, and, 
therefore, there are no fundamental differences be- 
tween them, except that the Sachs-Georgi reaction 
is considered to some extent more sensitive than the 
Wassermann reaction. The results with human 
sera and those of the systematic comparative studies 
of experimental syphilis indicate that, if cireum- 
stances permit, it is better to employ the two re- 
actions simultaneously, but in cases where the 
execution of the Wassermann test is not practical 
it is considered fully justifiable to substitute the 
Sachs-Georgi reaction for the Wassermann reaction. 
Care must be used, however, since the choice of 
the antigen is more important in the Sachs-Georgi 
reaction. than in the Wassermann reaction, to em- 
ploy only an antigen prepared and certified at some 
fully equipped laboratory. 





A Comparative Study of Clonorchis Sinensis 
(Cobbold) (Dr. Ch’en Pang, Transactions of the 
Fifth Congress of the Far Eastern Association of 
Tropical Medicine).—C. sinensis is the common 
parasite of man and domestie mammals, especially 
the eat and dog. It is found less frequently in the 
liver of the marten, the wild cat, the badger, and 
perhaps other host species not yet investigated. 
The size of C. sinensis is relatively variable even in 
one host. On the other hand, the eggs have a 
uniformly constant size. Although there are dif- 
ferent sizes of worms, there are no indications of 
specific differences in the internal anatomy of the 
specimens examined. The liver distome which the 
author examined belonged to one species, C. sinen- 
sis (Cobbold). 





Radiotherapy in the Treatment of Tuberculous 
Cervical Adenitis (Morris K. Smith, M.D., and J. 
Gardner Hopkins, M.D., Journal of the American 
Medical Association, July 25, 1925).—The object of 
the study of the cases described in this paper was 
to estimate the value of Roentgen-ray therapy with 
excision in the treatment of tuberculous adenitis. 
Surgical experience, as expressed in such reports 
as that of Dowd, has shown that in carly cases with 
a localized mass of involved nodes excision gives a 
high percentage of cures. In such cases, perma- 
nent cure by the Roentgen-ray is frequently pos- 
sible, but seems less certain. The possibility that 
large firm nodes will break down under Roentgen- 
ray treatment must be considered. In choosing 
the method of treatment for such an individual 
case, the uncertainty and tediousness of radio- 
therapy must be weighed against the operative risk 


and resultant scar after surgical procedure. There 
are, however, other cases in which complete excision 
is impractical or impossible, many of which can be 
definitely cured by the Roentgen-ray. It is not 
always a question of choice between surgery and 
radiotherapy, as incision and aspiration are surgical 
procedures indispensable to success in many cases 
in which the Roentgen-ray is used. The author is 
convinced that both surgery and Roentgen-ray 
therapy have important places in the treatment of 
tuberculous adenitis, 


— 


Treatment with Intraperitoneal Injection of Neo- 
arsphenamin (Heyworth N, Sanford, M.D., Journal 
of the American Medical Association, July 25, 1925). 
—From the results of experiments on animals and 
the clinical data obtained from ten cases, it is 
judged that neo-arsphenamin can be given intra- 
peritoneally to infants with safety. Although this 
method is not as rapid as the intravenous injeetions, 
the neo-arsphenamin is absorbed with sufficient 
rapidity to act in any condition. This method is 
ideal for use in children in whom the small veins 
make the injection difficult, and the condition is of 
such degree that active treatment is imperative. 





Tuberculosis of the Vagina (Lawrenee R. Whar- 
ton, M.D., Journal of the American Medical Asso- 
ciation, July 25, 1925).—Tuberculosis of the vagina 
is one of the rarest of all gyn:ecologie diseases. It 
almost never occurs as the primary manifestation 
of the disease; at neeropsy, in practically every 
instanee older tubereulous lesions have been found 
elsewhere. The vaginal lesion is not always second- 
ary tc tubereulosis of the uterus or Fallopian tubes; 
in fourteen of twenty-eight cases examined at 
neeropsy the uterus, tubes and ovaries were normal, 
The treatment and prognosis depend on the activity 
and extent of the associated tubereulous lesions. 
Tubereulous ulcers of the vagina rarely yield to 
conservative treatment, excision is the procedure of 
choice. In every instance, however, the thera- 
peutie problem is fundamentally medical, and the 
patient should be treated from that point of view. 


Beriberi from a Diet of Raw Starch (The Journal 
of the American Medical Association, August 8, 
1925).—The diagnosis of beriberi in the patient 
described in this paper seems justified because of 
(1) the history of a prolonged high carbohydrate 
diet deficient in vitamins; (2) the clinical picture of 
peripheral neuritis with myocardial failure—the 
ordinary eauses for these conditions having been 
eliminated, and (3) the rapid response which the 
patient made to specific therapy. The nephritis is 
difficult to explain. Beriberi ordinarily does not 
produce a nephritis. Whether it occurred as an 
independent condition or as the result of intravenous 
medication, it is impossible to say. The possibility 
of some toxic substance in the starch itself, which 
could produce both a nephritis and a peripheral 
neuritis, was carefully considered. However, the 
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analysis of gloss starch given in the textbooks, a: 
well as that submitted by the manufacturers of th 
partieular stareh in question, makes this possibili 
very unlikely. The peculiar cardiac findings simu- 
lating aortic valve disease afford material for much 
interesting speculation. Vedder has shown that 
beriberi is a disease of the entire nervous system. 
and it seems possible that a paralysis of the vaso 
motor system, in which the heart was pumping 
blood into relaxed and dilated arterioles, could giv 
the vascular signs presented by the patient. On 
the other hand, a relative aortic insufficieney migh: 
have oceurred as a result of the dilatation of the 
heart, although if this were true it seerms as though 
a diastolie murmur should have been present, 


Meralgia Paresthetica: Relation to Ostearthritis 
of Spinal Vertebre (Journal of the American Medi- 
cal Association, August 8, 1925).—In the light of 
the facts given in this paper, the conception that 
ncralgia paresthetica is a peripheral nerve disease 
due to trauma, infections, statie foot disturbances. 
or other vague disturbances must be abandoned. 
A study of twenty-five cases revealed the fact that 
this affection is radicular in nature and the result 
of the irritation or compression in the intervertebral 
spaces or foramina. That this irritation or com- 
pression can be attributed to an ostearthritie pro- 
cess in the vertebre was confirmed by clinical and 
Roentgen-ray evidence. Whilst the matter of 
treatment has not been under consideration, it 
obviously suggests itself as directing therapeutic 
efforts toward the cause and not the effects of the 
affection, 





Hexyl Resorcinol. The Development and Clini- 
cal Application of a Synthetic Compound Possess- 
ing the Experimental Requirements of an Ideal 
Internal Urinary Antiseptic (Vender Leonard, 
Journal of Urology, December 6, 1924).—Hexyl- 
resorcinol, a stable organie substance of known 
chemical constitution, is the most powerful germi- 
cide ever described as a non-toxic substance. As 
measured by the Hygienic Laboratory method now 
in use it exhibits an increase in bactericidal power 
over resorcinol, its mother substance, of more than 
15,000 per cent., and over phenol of more than 
4,000 per cent, The application of hexyl resor- 
cinol as an internal urinary antiseptie is based upon 
a logical and orderly development of the chemical 
and biological characteristics of its lower homo- 
logues. Hexyl resorcinol is non-toxie by mouth and 
its prolonged administration of large repeated. doses 
to animals and to man results in no injury to the 
kidney or irritation of the urinary tract. It retains 
its powerful baeterieidal aetion in solution in human 
urine of any reaction, and is secreted unchanged by 
the kidney after oral administration in sufficient 
concentration to impart active bactericidal proper- 
ties to the urine. No other substance (except its 
less efficient homologue) has ever been described as 


possessing these qualifications. The enormous 
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excess of bactericidal power in hexyl resorcinol is 
necessary to an internal urinary antiseptic of this 
type because the bulk of cach dose is excreted as 
an inert conjugate. Otherwise a few milligrams a 
day, instead of 0-3 to 06 grm. three times a day, 
would be sufficient to insure a practically continuous 
flow of bactericidal urine. It is highly probable 
that hexyl resorcinol exerts little, if any, influence 
on infections which have invaded the parenchyma 
of the kidney. It is an internal urinary antiseptie. 
No internal renal antiseptie is known. Urinary 
infections due to B. coli and confined to the urinary 
mucosa from the kidney pelvis downward can be 
cleared up completely with no other treatment than 
hexyl resorcinol by mouth if the bacterial count of 
the urine is low. If the count is high, as is usually 
the case in B. coli infections, the mass action of the 
free hexyl resorcinol, excreted in the urine, is 
insufficient to complete the disinfection until the 
count is reduced by local treatment. Persistent 
treatment (thirty to sixty days) is usually necessary 
in these cases, If the infection has invaded the 
renal parenchyma, as is usual in cases of long stand- 
ing, hexyl resorcinol, alone or combined with any 
known method of treatment, will not complete the 
disinfection and frequently fails even to influence 
it. In some of these heavy B. coli infections there 
is, however, very pronounced clinical improvement 
as evideneed by subsidence of symptoms, macro- 
scopic clearing of the urine, gain in weight, &e., 
without any apparent reduction in the number of 
organisms per cubic centimetre of urine. Urinary 
infections due to the usual Gram-positive cocci 
ordinarily clear up promptly, completely and per- 
manently with no other treatment than hexyl resor- 
einol by mouth. 


The Use of Fish in the Control of Yellow Fever 
in Peru (Major Henry Hanson and Lawrence H. 
Dunn, Military Surgeon, September, 1925).— Fish 
were used in many of the early yellow fever 
campaigns for the destruction of Ades «gypti 
larvie, but nowhere so extensively as in Guayaquil. 
They were tried and found very efficacious in Peru 
in 1921, where they were used on the most exten- 
sive seale yet employed, and with the most strik- 
ingly good results. The early control methods in 
Peru consisted in throwing out water that con- 
tained larvie; covering containers; limiting the 
number of eontainers and requiring an alternation 
in their use, so that from time to time each re- 
ceptaele could be turned upside down and allowed 
to dry; and finally straining once every week or 
ten days all the water kept in containers, The 
prevailing types of container were tanks, barrels, 
botijas and tinajas, with the botijas and tinajas pre- 
dominating. Experiments with fish were begun 
early in the year 1921 in Chielayo, where six local 
species of fish were tried out for their larvicidal 
properties and adaptability for use as an anti-eqypti 
measure, Of the six species, two were found to be 
very satisfactory, the chaloquoques and lifes, the 
latter being the best, most readily available, and 





generally used. Wherever these were distributed 
in eontainers the breeding index promptly fell to 
well below the index of safety against the spread 
of yellow fever. Nearly a million of them were used. 


——À———— 
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Notes on Some Methods for Diagnosis of Hook- 
worm Infection and for Estimating the Egg Output 
(Asa C. Chandler).—The author compares the 
Kofoid and Barber method of salt flotation and 
surface looping with Lane's method of direct 
centrifugal flotation (D.C.F.) for diagnosis of 
hookworm infection, and considers the former of 
greater value than the latter. With regard to 
egg output the following may be quoted: ‘‘ The 
substitution of the D.C.F. method for the Stoll 
egg-counting method for estimating egg output 
seems to us quite impracticable. Even assum- 
ing that with every detail of the technique care- 
fully controlled, 90 per cent, or more of the total 
eggs can be obtained on a single spin, when 
this number exceeds one or two hundred, which is 
more frequently the ease than otherwise, the count- 
ing of the eggs is very burdensome; and when the 
eggs execed five or six hundred an accurate account 
becomes quite impossible without spreading the 
drop over a large area or washing the eggs into a 
measured quantity of fluid and counting the 
number in a measured fraction, either of which 
involves time and labour. The results from our 
egg-counting technique indicate that it is as fully 
as accurate as the D.C.F. method—even when the 
latter is pushed to finality—and it is certainly 
less troublesome in that a single process is suit- 
able for all degrees of infection. Where less than 
100 eggs per grm. are present only one or no 
eggs ean be expected on two slides. If there is 
one cgg on two slides an average of fifty is indi- 
cated, whereas two negative slides from a stool 
whieh has been shown to be positive by a concen- 
trative technique can arbitrarily be regarded as 
having twenty-five eggs per grm. without involving 
any great inaccuracy in a group estimate, 

The Toricity of Carbon Tetrachloride to Cats. 
A Warning (Asa C. Chandler and R. N. Chopra).— 
from these experiments one can conclude that 
it is very unsafe to treat feline animals with 
carbon tetrachloride, These results differ widely 
from those obtained in 1923 by Hall and Shillinger, 
who reported ten experiments on five kittens with 
doses of carbon tetrachloride, and who state thad 
carbon tetrachloride at the rate of 0:8 e.c. per kilo 
is well tolerated by cats. The authors, in giving 
carbon tetrachloride to 87 cats, in various doses 
and under various conditions of diet, &c., found the 
susceptibility of eats to this drug very great. 

Observations on Dementia Precor (Frank 


Noronha).—-A recognition of the early symptoms 
of this disease is of importance to the general prac- 
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titioner, and if the case is taken in hand early there 
is prospect of rehabilitating the patient and pre- 
venting permanent mental breakdown. In the 
majority of cases there is a history of the patient 
having run away from home, and in his travels 
having come in collision with the law and thereby 
being recognized as insane for the first time. This 
impulsive act, so characteristic of the disease, leads 
later on to other irregularities of conduct which 
finally land the afflicted person into the asylum. 
Within a few days, or sometimes within the twenty- 
four hours, of admission into the asylum he shows 
evidence of the true nature of his malady. A 
maniacal patient has a ready reason to account for 
his act, but it is not so with a præcox patient; he 
has no answer ready when questioned but a bare 
denial, with a purposeless smile, A point of inter- 
est'to the general practitioner is that some of these 
eases in their incipient stages may be mistaken for 
hysteria or neurasthenia ; and that dementia præcox 
may supervene on a previous hysterical or neuras- 
thenie state. Occupation of a definite character 
and persuasion are of great help in the treatment of 
these patients, Although they may resist at first, 
they could be got round with persistent persuasion, 
and the effect of work is seen in the improvement 
in their physical condition and corresponding in- 
crease of mental stability. 

Experiments in Air Embolism (A. R. D'Abreu).— 
The conclusions drawn from these experiments are 
as follows. A few small bubbles of air injected 
into a vein at a slow rate are apparently harmless, 
and a like remark would also appear to apply to a 
small continuous column of air. Twenty-four 
ounces of air was suflicient to produce the death 
of a bull weighing approximately 500 lb., so that 
a man weighing 10 to 11 stone would proportion- 
ately take about 6 to 7 oz. as the lethal dose. 
Rabbits suecumb very easily to air embolism, but 
they are somewhat delicate and susceptible rodents, 
and human beings might be similarly qualified as 
their endurance ean hardly be compared with that 
of beasts of the field on whom the experiments were 
tried. Hence the lethal dose would in reality pro- 
bably be less than 6 or 7 oz. On the other hand, 
the velocity of the circulation and pulse-rate (45 
per minute) in oxen are both slower than in man, 
and the specifie gravity of their blood, which is 
1,060, or slightly more, is higher than in man, the 
three being qualities likely to give a greater sus- 
ceptibilitv to the effects of air emboli, although 
their endurance may be greater than man’s. The 
first noticeable symptoms were produced when 8 oz. 
of air was injected. Assuming this quantity to be 
the dangerous limit for animals used, then working 
it out proportionately, a volume of 2 oz and 2 dr. 
is considered unsafe for man, 

Blood of a thicker consistency, i.e. of a higher 
specifice gravity than the normal of 1.056, must flow 
through the vessels with difficulty and be more prone 
to elot around air globules. Tf, therefore, in disease 
the specifie gravity of the blood goes up with a 
retardation of the flow, then the admission of air 
into the veins should be carefully guarded against. 
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In those diseases in which the coagulability of the 
blood is increased these precautions should also be 
taken. When severe hemorrhages have taken place 
the blood coagulates quicker than normally, and in 
these cases also the entry of air during intravenous 
transfusions should be especially excluded. In such 
cases, before any quantity of fluid has been trans- 
fused, a large air embolus entering the feebly acting 
tight heart would be likely to further embarrass its 
action, causing clotting and death, which might 
easily be put down to the original progressing col- 
lapse. In anticipation of these accidents with air 
emboli of large size some antidote in the form of 
an injection for immediate use, to reduce the coagu- 
liability of the blood suggests itself. 


Treatment of Some Abdominal Conditions with 
Inflation of Orygen Gas (R. S. Grewal).—The 
treatment of abdominal conditions with inflation 
of oxygen gas has been used with great suecess at 
the Civil Hospital, Maymyo, during the past few 
months, The advantages of the operation are: It 
ean be done in subjects who have lung complica- 
tions and also when the use of chloroform is no: 
safe. Very few instruments are required, There 
is no danger. It ean be done even in small hos- 
pitals. Results are good. 


Action of Disinfectants on Microbes: An Interest- 
ing Phenomenon (H. Gosh).—During the course ot 
experiments to find out whether by increasing the 
time of contact of bacteria and disinfectants the 
rate and extent of growth of the former declined 
or inereased, it was found that certain bacteria 
showed some growth after one hour of contaet with 
a disinfectant, but produced no growth after three 
to five hours of contact. After twenty-four or 
forty-eight hours of contact, however, a few colonies 
appeared at first, but gradually the number in- 
creased as the time of contact was increased. The 
technique followed is described and three charts 
accompany the paper, 


“ Stibosan " (Von Heyden '* A71) in Private 
Practice (Sudhir Kumar Das).—The author has 
used ''471"' in the treatment of kala-azar and 
considers it much better in its effects than all the 
other antimony compounds on the market. It 
cheeks the fever with great rapidity; in the case» 
reported, the average number of injeetions required 
to check the fever was three. The duration of the 
treatment is very short and the patient is, therc- 
fore, invalided for a short period only. There is 
rapid reduetion in the size of the spleen. The 
spleen at first becomes thinned out, then diminishes 
in size, and from the fifth injection reduces rapidly 
No untoward effects have been noted. No vomiting 
occurred after injection, and no pulmonary coni- 
plications occurred. In one ease the patient had 
been suffering from piles, heart trouble (a systolic 
bruit in the mitral area), and was anemic, After 
three injections the bruit disappeared and the piles 
were cured when the injections were completed 
The only drawback of this drug is its price; it is 
too expensive for the poor, and it is amongst the 
poorer classes that the disease is commonest. 
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Original Communications. 


SOME OBSERVATIONS AND EXPERIMENTS 
ON GONGYLONEMA IN NORTHERN 
ITALY. A PRELIMINARY NOTE. 


By H. A, Bayuis, M.A., D.Sc., T. C. Pan, M.B., Ch.B., 
AND 
JurnriET E. B. SAMBON. 


A NUMBER of insects collected by one of us 
\H.A.B.) and by Dr. L. W. Sambon on an ex- 
pedition to the Trentino in the autumn of 1924, 
and numerous others collected in the same region 
during the present summer (July-September, 1925) 
lave been dissected with a view to discovering the 
intermediate hosts of Gongylonema in Northern 
Italy, Altogether more than 1,800 insects have 
been carefully examined. Of these nearly 900 
were what may be called ‘household insects’’—i.e., 
cockroaches, meal-worm beetles, cellar-beetles and 
"ther forms that inhabit human dwelling-houses or 
the stables, cow-sheds and fowl-houses in immediate 
proximity to them, In none of these were we able 
x demonstrate the existence of larve of Gongy- 
lonema, although the larve of certain other Nema- 
tode and Cestode worms were occasionally found 
in them, The following table shows the numbers 
and localities of the more important kinds of house- 
hold insects studied. 


Having found certain spots to which the cattle 
of Villa Lagarina were taken to graze, we collected 
as many dung-beetles as possible from the fresh 
cow-dung in these places. The beetles were all. 
identified by Mr. K:G. Blair, of the British Museum 
(Natural History). The most abundant species was 
Onthophagus taurus, and next to it in numbers was 
Caccobius schreberi. Of.the beetles collected in 
this locality 450 were dissected, and in a certain 
percentage of them encysted larve corresponding 
to those of Gongylonema were found, The following 
table (Table IT) gives the number of each species 
dissected, and the number found positive for Gongy- 
lonema larvæ. 


TaBLE IL —DuNG-BEETLES. 


Total Positive for 


examined Gongylonema 
Onthophagus taurus L. 200 7 
Onthophagus furcatus F. ... zi 22 - 
Onthcphagus opacicollis Reitt. 12 -— 
Caccobius schreberi L. š 55 2 
Aphodius fimetarius L. — ... 21 -= 
Aphodius hemorrhoidalis L. 37 1 
Aphodius subterraneus L. > 63 — 
Gymnopleurus sturmi Macleay ... 22 = 
Oniticellus fulvus Goeze ... m 45 2 
Spharidium bipustulatum F. 36 — 
Histerid: (3 species) 13 — 


So far as can be judged from the small figures 
available, it appears that between 834 and 5 per cent. 
of certain species of dung-beetles (Onthophagus 
taurus, Caccobius schreberi, Aphodius hemorrhoid- 


TABLE I.—HOUSEHOLD INSECTS. 


e 
& 1 
E] z 
a 3 
3 A rs E 
] z $ 4 8 
Blatta orientalis 222 ., — ... 4 .., — 
Blattella germanica — D iom 10x 
Tenebrio molitor (imago 2 = = 
and larva) 
Tenebrio obscurus (imago 59 ... — 54... — 
and larva) 
Blaps lethifera (imago 34 ... — 29 . 
and larva) 


In addition to the species mentioned in the table, 
3 few specimens of other insects, such as the larve 
of meal-moths (Ephestia) and of Dermestes, were 
also dissected, with equally negative results. 

A large proportion of our work was centred in 
‘he village of Villa Lagarina, which lies in the 
Valley of the Adige near Rovereto, As it was 
‘ound that practically all the local cattle slaughtered 
n this district were infected with Gongylonema!, 
and as the larve of the cattle form of Gongy- 
lonema had been found in America by Ransom and 
Hall (1915) in certain dung-beetles of the genera 
Aphodius and Onthophagus, we next turned our 
attention to these insects. 





‘While common in the lower valley of the Adige, Gongy- 
lonema infection of cattle appears to be rare or absent in the 
region of the Upper Adige and in the valleys of La Pusteria. 
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alis, Oniticellus fulvus) in this locality are infected 
with Gongylonema, In all probability both the 
incidence of infection and the number of species 
infected are higher. The larve may have been 
frequently overlooked owing to their small size and 
the difficulty of examining every part of the beetles ; 
while the number of specimens dissected is, in many 
eases, regrettably small. 

The dung-beetles mentioned are the only insects 
whieh may certainly be regarded as intermediate 
hosts of Gongylonema in this part of Italy. They 
occur, not in the houses, stables, or cow-sheds, 
but in the open. Our specimens, as has been 
mentioned, were all collected from eow-dung. No 
other animals besides cattle appeared to have grazed 
in the places where they were collected, and since 
a high percentage of the local cattle is infected 
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with Gongylonema, there is a strong presumption 
that the larve found belonged to the cattle form 
of Gongylonema, 

So far as we are aware, no information exists 
as to the intermediate hosts of the cattle Gongy- 





Fic. 1.— Onthophagus taurus. ¢. 





Fig. 2. —Onthophagus taurus. $. 


lonema in Europe, and we believe that this is the 
first occasion on which systematic search has been 
made for them. In the United States of America the 
following dung-beetles are known to serve as inter- 
mediate hosts (Ransom and Hall, 1915): Aphodius 


femoralis, A. granarius, A. fimetarius, A. colora- 
densis, A. vittatus, Onthophagus hecate and O. 
pennsylvanicus, It is not quite clear from Ransom 
and Hall’s paper whether Aphodius congregatus 
and A. inquinatus were definitely found to be in- 





| Fic. 4.— Oniticellus fulvus. g. 


fected. In Algeria, Seurat (1916) has recorded the 
finding of larvæ which he attributes to Gongylonemu 
scutatum in Blaps appendiculata, B. strauchi and 
another species of Blaps. Ransom and Hall (1917), 
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however, doubt the correctness of the specific de- 
termination of Seurat’s larve, and are of the opinion 
that they did not belong to G. scutatum but to 
some other species. The constant absence of Gongy- 
lonema larve from the Blaps dissected by us in 
Italy supports this contention. 

On the other hand, Seurat has recorded the occur- 
rence in various Algerian dung-beetles (Ateuchus 
sacer, Onitis irroratus, Onthophagus bedeli, Geo- 
trupes douei, Gymnopleurus mopsus and G. sturmi) 
of larve which he considers to be those of Gongy- 
lonema mucronatum Seurat, 1916, of the hedge- 
hog. Ransom and Hall suggest that these may in 
reality have been the larve of the cattle form, 
and on comparing Seurat's measurements of these 
larve with those given by Ransom and Hall for 
their American larvæ, this seems highly probable. 


EXPERIMENTAL INFECTION OF COCKROACHES. 


It is well known that the larve of Gongylonema 
neoplasticum of rodents occur naturally, in certain 
y N localities, in the large American cockroach, Peri- 

"5 ^ planeta americana, and sometimes in the common 
Fic. 5.— Aphodius hemorrhoidalis. Blatta orientalis (Fibiger and Ditlevsen (1914), 
Wassink (1916)). They have also been experiment- 
ally transmitted by Fibiger both to Blatta orientalis 
and to Blattella germanica, The larve of the cattle 
Gonqylonema have been successfully transmitted 
by Ransom and Hall (1915, 1917) not only to 
Aphodius, but also to Blattella germanica, The 
latter insect was also infected by them by feeding 
with the eggs of Gongylonema from the pig. 

No attempt appears to have been made hitherto 
to infect Blatta orientalis with the cattle form o! 
Gongylonema. Experiments carried out by us in 
Italy appear to show that while the infection of 
Blattella with this worm is easily brought about, 
it is diffieult, if not impossible, to produce it in 
Blatta. Several batches of Blatta orientalis were 
fed repeatedly with eggs of Gongylonema taken 
from the cesophagi of cattle or sheep. The female 
worms were cut into small pieces in tap-water, 
and erumbs of bread were soaked in the mixture 
Fis. 6.—Photomicrograph of an encapsuled larva (third thus obtained. The technique was thus similar to 
wi of Gongylonema from Onthophagus taurus. (x 70. that of Ransom and Hall (1917), except that tap- 
Re sei is in intimate connection with branches of the water was used instead of physiological salt solution. 

RAF OUR Ne i la cL On dissccting a number of these cockroaches, taken 
at random, at intervals of from two to five weeks 
after the first feeding, no larve of Gongylonema 
wore found, either encapsuled or free, in any part . 
of the insects. On examining the intestines of the 
cockroaches, or their feces, from one to four days 
after feeding with eggs, it was not difficult to find 
both unaltered eggs and empty shells whose polar 








Y caps had come away completely or had, in rare 
J i eases, been perforated. Living larve were not 
observed. 


The result of a similar experiment with Blattella 
germanica was quite different. Twenty of these 
msects were fed four times (August 2, 7, 12, 21) 
with eggs of the cattle Gongylonema. On the 
third day after the first feed five of them were 
found dead, but nothing of interest was discovered 
Fio. T.—Encapsuled Gongylonema larva (third stage) from in them on dissection. On August 20 (eighteen days 

Onthophagus taurus. (x about 100.) after the first feed, thirteen days after the second 


// 
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feed and eight days after the third feed) one Blat- 
tella was killed and dissected. Several young 
Gongylonema larvas, apparently at the second stage, 
but already encapsuled, were found in its abdominal 
cavity. On the following day (August 21) a fourth 
feed of eggs was given to the remaining cockroaches. 
On August 81 (twenty-nine days after the first feed 
and ten days after the last feed) another cockroach 
was killed and dissected. It was found to contain 
twenty-seven fully-developed third-stage Gongylo- 
nema larvæ. 


EXPERIMENTAL INFECTION OF Rats, 


(1) As a measure for controlling the entirely 
negative results of the dissection of cockroaches 





ceived two feeds of fifty Blatta from the same house 
on August 16 and 18 respectively, and were similarly 
negative when dissected on November 2. Three 
rats received a feed of forty-six Blatta from the 
second house on August 20, and were negative for 
Gongylonema when dissected on November 10. 

(2) An attempt was made to infect three rats 
with the Gongylonema of cattle. The experiments 
were as follows: 

(a) One rat received, on August 8, 10, 14 and 
16, four feeds, each containing twenty-five Ontho- 
phagus taurus from the infected stock at Villa 
Lagarina. When killed and dissected on October 
27 it showed no sign of infection with Gongylonema 

(b) Two other rats received Gongylonema larva, 





Fic, 8.—Encapsuled Gongylonema larva (third stage) from Onthophagus taurus. 
(x about 110.) 


from houses in Villa Lagarina, seven rats! were 
ted on Blatta orientalis from two of the houses 
from which the largest number had been dissected. 

Two rats were fed with fifty of the insects on 
August 11 and with a similar number on August 
14, "Their fæces were examined at intervals both 
before and after the experimental feeding, but 
never showed any eggs of Gongylonema. On 
November 4 the two rats were killed and carefully 
dissected, not only the stomach, but the esophagus 
and mouth being thoroughly examined, but no 
Gongiylonema was found in them. Two more rats re- 





‘The rats used in these experiments have been determined 
by Mr. M. A. C. Hinton as tame varieties of Rattus norvegicus. 


at the third or infective stage, isolated by 
section, as follows: 

Rat A received a single larva from Caccobius 
schreberi on July 22, This was injected into its 
mouth with water by means of a pipette. On 
August 2 it received in the same way three larvie 
from Onthophagus taurus, Rat B received, on 
August 17, four larvm from Caccobius schreberi. 
On August 31 these two rats (which were kept to- 
gether) received between them 16 larve from an 
experimentally-infected Blattella germanica (see 
previously described experiment). The larvæ, in 
this instance, were placed in water on two small 
square pieces of bread. This method did not, 
however, result, as was hoped, in an equal sharing 


dis- 
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of the meal, for rat B consumed nearly the whole 
of one piece and about half of the other, rat A, 
therefore, receiving very few, if any, of the larve. 

The feces of both animals remained negative 








Fis. 9—Photomicrograph of the head of a Gongylonema larva 
(third stage) from Oniticellus fulvus. (x 400.) 





Fr. 10.—A group of three encapsuled second stage larve 
of the Gongylonema of cattle, from the body-cavity of an 
&rperimentally-infected Blattella germanica. (x about 100.) 


‘or Gongylonema eggs, though examined repeatedly 
up to November 12. On November 16 (seventy- 
seven days after the last feeding) both rats were 


killed and dissected, and a single Gongylonema 
was found in the esophagus of each, The stomach 
and mouth were, in each case, free from signs of 
infection. The worm in rat A was a male, which 
had a left spicule measuring 4:90 mm. in length. 
The worm in rat B was a small and apparently 
immature female. 

Thus two out of three rats appear to have been 
suecessfully infected, though the infection was 
slight compared with the number of larvie given 





Fig 11.— Two second stage larve of the Gongylonema of 
cattle, from an experimentally-infected Blattella, removed from 
their capsules. (x about 110.) 


to them. That the worms were actually derived 
from the larve experimentally administered, and 
that they belonged to the cattle form and not 
to the usual rat form of Gongylonema seems 
fairly certain from the following considerations. 
(1) Every reasonable precaution had been taken 
to guard against possible infection with the rat 
form, the rats used having been young animals 
specially taken out from England for the pur- 
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pose of these experiments, and having been kept 
in a place where they were not likely to come 
or other 


in contact with cockroaches insects. 





Fic. 12,—Photomicrograph of a third stage larva of the 
Gongylonema of cattle, from an experimentally-infected 
Blattella, removed from its capsule, (x 70.) 





Fics, 13 and 14. —T wo third stage larve of the Gongylonema 


of cattle, from an experimentally-infected Blattella. (x about 
100.) One larva is still enclosed in its capsule, the other has 
been liberated. 


Further, their feces had been examined repeatedly | 
before the experiment. (2) Of a considerable num- 
ber of wild rats obtained locally and dissected, none | 
showed infection with Gongylonema. (3) None. 
of the other rats kept near these two (all belonging | 
to the same stock and being kept under the same | 
conditions) showed any sign of infection either on | 
fecal examination or on dissection. (4) The worms | 
were found in the «esophagus and not in the stomach, | 
the latter being the more usual situation for the 
Gongylonema of rats. (5) The length of the left 
spieule of the male worm greatly exceeds the 
maximum hitherto recorded for G. neoplasticum 
(067 mm.) but is much more comparable with 
the minimum recorded for the Gongylonema of 
ruminants (50 mm.). 

The experiment indicates, therefore, that it is 
possible for rodents to aequire infection with the 
form of Gongylonema considered by some authorities 
to be confined to ruminants. The only previous 
experiment known to us bearing on this question 
is one in whieh Ransom (see Ransom and Hall, 
1915), on two oceasions, fed a white mouse with 
Gongylonema larve apparently obtained from dung- 
beetles in the United States. The mouse was 
killed only twenty-eight days after the second feed- 
ing, and the faet that no worms were found in it 
may possibly have been due to the shortness of the 
time allowed for their development. 

We take this opportunity of acknowledging the 
valuable assistanee rendered, during part of the 
period, in the tedious work of dissection by Mr. 
K. G. Blair, B.Sc., F.E.S., and Mrs. C. Bonne. 

We are also greatly indebted to Dr. A. L. 
Sheather for his excellent photomicrographs of 
some of our preparations, and to Mr. Terzi for 
the drawings which he has executed with his 
well-known skill and accuracy. 


SUMMARY. 


(1) Household insects, such as Blatta, Blattella, 
Blaps, Tenebrio and Ephestia, were not found to 
be naturally infected with Gongylonema in Northern 
Italy. 

(2) Four species of dung-beetles (Onthophagus 
taurus, Caccobius schreberi, Aphodius hemo- 
rrhoidalis and Oniticellus fulvus) were found to be 
niturally infected with larve of Gongylonema. 
presumably of the cattle form. No other natural 
intermediate hosts for Gongylonema were discovered, 

(3) By feeding with the eggs of the cattle form 
of Gongylonema, Blattella germanica was success- 
fully infected, but attempts to infect Blatta 
orientalis failed. 

(4) Rats fed on Blatta orientalis from some of 
the houses concerned did not become infeeted with 
Gonqgylonema, thus confirming the negative results 
of dissection of the insects. 

(5) Two rats were experimentally infected with 
the Gongylonema of ruminants by feeding them 
with larvie obtained by dissection from the inter- 
mediate hosts. 
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A NOTE ON THE FLAGELLATES OF 
ANOPHELINES AND CULICINES PRE- 
VIOUSLY MENTIONED IN THE LITERA- 
TURE WITH A DESCRIPTION OF A 


CRITHIDIAL FORM IN A NEW HOST 
ANOPHELES UMBROSUS FROM THE 
FEDERATED MALAY STATES. 


By J. G. THomson, M.A., M.B., Ch.B., 
Director of Protozoology, London School of Hygiene and 
Tropical Medicine, 

AND 


ANDREW RoBERTSON, M.B., Ch.B., 


Assistant in Protozoology, London School of Hygiene and 
Tropical Medicine. 


MATERIAL AND ACKNOWLEDGMENTS. 


Tar material, on which the description of the 
organism was based, was very kindly presented by 
Dr. H. P. Hacker, who, while making a field ex- 
amination of female anophelines in the Federated 
Malay States for the presence of malarial oócysts 
and sporozoites, found the flagellates in Giemsa- 
stained preparations of the gut contents of two 
female Anopheles umbrosus. A smear of the 
salivary gland of one of these mosquitoes also 
showed numerous flagellates, 

An examination of the literature shows that these 
organisms are common in mosquitoes, and may 
possibly occur in most species, For example, flagel- 
lates have been reported in Culex fatigans, Culex 
pipiens, Culex sylvestris, Culex triseriatus, Culex 
richardii, Anopheles paludis, Anopheles maculi“ 
pennis, Anopheles stephensi, Theobaldia annulata, 
Anopheles nili, Anopheles superpictus and Stegomyiq 
fosciata. It is of interest, therefore, to report them 
in another host, viz., Anopheles umbrosus, but, 
while the forms seen and studied are crithidial 
flagellates capable of comparison morphologically 
with those described by other workers, it is un- 
fortunately impossible, without further observations 
on the morphology and life-history, to correctly 
define their generic and specific identity. 


Tug GENERIC [IDENTITY OF INSECT FLAGELLATES. 


The common occurrence of flagellates belonging 
to the family Trypanosomide in blood-sucking and 
non-blood-sucking insects and arachnids all over 
the world is now well known, and is a factor of con- 
siderable importance in the investigation of the 


transmission of trypanosomiasis and leishmaniasis in 
man and animals. These insect flagellates may be 
placed in three groups: (1) Natural flagellates trans- 
missible from insect to insect, which, as far as is 
known, are incapable of infecting man or animals. 
(2) Flagellates, which are the developmental stages 
of trypanosomes or leishmania, and are capable of 
infecting man and animals. (3) Flagellates whose 
habitat is the latex of certain plants, but which 
are also present in the gut of plant-sucking 
hemiptera. 

Some confusion has arisen regarding the nomen- 
clature of these flagellates, and new generic and 
specific names have been applied to them before 
their eomplete life-histories were known. Different 
specific names even have been given fo organisms 
morphologieally identieal merely because they have 
occurred in separate hosts. Wenyon (1913) sug- 
gested a useful method of classifying generically 
these flagellates of insects, which is based both on 
the morphology and also on the life-history of the 
parasite. The adoption of this method would help 
to avoid confusion. 


GENERIC CLASSIFICATION OF INSECT FLAGELLATES. 


(1) Genus Leptomonas. Type Leptomonas bütschlii 
Kent, 1881. 

The name was applied to a uniflagellate organism 
from Trilobus gracilis (a nematode). The body is 
trypaniform in shape, the nucleus more or less 
central, and the single flagellum arises in a blepharo- 
plast near a parabasal body situated at the anterior 
extremity. There is never at any time in its history 
an undulating membrane. Ovoid leishmania-like 
Lodies are formed, passed in the insect’s feces, 
and serve as the transmitting forms to other insects, 
As far as evidence is available these are true in- 
sect flagellates, and ineapable of producing infection 
in vertebrates. The different species of Leishmania 
in man and animals produce in culture typical 
leptomonad forms. 

The type species, 
never been redescribed. 


Leptomonas bütschlii, has 


(2) Genus Leishmania Ross, 1903. Type Leish- 
mania donovani Laveran and Mesnil, 1903, 
In the vertebrate host these are ovoid bodies 
showing, in well-stained specimens, nucleus, para- 
basal body, blepharoplast and rhizoplast, but no 
free flagellum. In culture they develop into typical 
leptomonads, which undoubtedly represent a stage 
in the life-history in a transmitting insect. For 
this reason any leptomonad flagellate in an insect 
requires careful investigation, 


(3) Genus Crithidia Leger, 1902, emend. Patton, 
1908. Type Crithidia fasciculata Leger, 
1902. 

These are characterized by elongated bodies when 
fully developed. The nucleus is more or less central, 
Parabasal body and blepharoplast are situated close 
to the nucleus but anterior to it. The flagellum 
runs along the anterior margin of the body, form- 
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ing, in many cases, an undulating membrane. 
Trypanosome forms are never seen. These are 
common in insects, and the developmental forms 
of trypanosomes always show this type in the insect 
host. Many of them seem to be true insect 
parasites. 


(4) Genus Herpetomonas 
Type Herpetomonas 
1856) Kent, 1881. 
musce domestice.) 


Saville Kent, 1881. 
muscarum (Leidy, 
(Syn. Herpetomonas 


This seems to be a true insect flagellate, and its 
developmental forms in the gut of the fly show 
leptomonad, erithidial, trypanosome and leishmania 
forms. These forms, encountered by different ob- 
servers, have led to confusion, but the work of 
Rosenbuch (1910),  Alexeiff (1911), Dunkerly 
(1911) and Wenyon (1913) ‘has definitely estab- 
lished the fact that the various forms seen are 
merely stages of the development of a single genus, 
namely, Herpetomonas, which appears to be a true 
insect flagellate. 


(5) Genus Trypanosoma Gruby, 1848. Type Try- 
panosoma  rotatorium (Gruby) Mayer, 
1848. 


This is a parasite of animals. The body is elon- 
gated, nucleus more or less central and the para- 
basal body and the blepharoplast are posterior in 
position to the nucleus, and the flagellum runs 
along a well-defined undulating membrane. The 
developmental forms in the insect host may show 
leptomonad, ecrithidial, leishmania and trypanosome 
forms. 

From the above classification one sees that it is 
impossible to assign a generie name to any of these 
flagellates before the complete morphology and life- 
history has been studied. A useful and striking 
example of the necessity for this careful study is 
well illustrated by the recent work of Hoare (1923) 
on Trypanosoma melophagium. For years numerous 
authorities regarded Crithidia melophagia Flu, 1908, 
as a natural flagellate of the sheep ked Melophagus 
ovinus. Hoare, however, showed that not only did 
crithidial forms occur in the ked's gut, kut also 
leptomonads, leishmania forms and metacyclie try- 
panosomes, He further proved that clean sheep 
could be infected with a trypanosome by crushing 
infected keds in their mouths, and thus estab- 
lished the fact that the well-known crithidial 
forms were simply developmental stages of the 
genus Trypanosoma. 


SPECIFIC IpENTITY OF 


Insect FLAGELLATES. 


In fixing the specific identity of a flagellate the 
morphology is certainly of great assistance, but it 
has to be considered that, in different culture media 
and in different hosts, certain physiological varia- 
tions may oceur, which might materially alter the 
morphology of a single species.. Slight morpho- 
logical differences in size and shape between two 
parasites in separate hosts are scarcely grounds 


enough for assigning new specific names. It may 
be necessary in all cases to conduct experimental 
infections of different hosts with the same flagel- 
late in order to establish definitely its specificity. 

A good example illustrating the above is seen in 
recent observations on Herpetomonas muscarum ot 
the common domestic fly. Alexeieff (1913) pointed 
out that workers, in finding a Herpetomonas in a 
new host, assumed, therefore, it was a different 
species, and, as a result of this, there are in the 
literature numerous species, which, morphologically, 
are indistinguishakle, e.g., Herpetomonas muscarum 
(Leidy, 1856), Kent, 1881. Leptomonas drosophile, 
Chatton and Alilaire, Leptomonas pycnosome, 
Roubaud, Leptomonas ampelophile, Chatton and 
Leger, Herpetomonas lucilie Strickland, Herpeto- 
monas calliphore Swingle, Herpetomonas homo- 
lomyie Brug, Herpetomonas sarcophage Prowazek. 

Recently Becker (1923) has shown experimentally 
that Herpetomonas muscarum can infect Musca 
domestica, Phormia regina, Lucilia sericata, Sar- 
cophaga bullata, Cochliomyia macellaria and Calli- 
phora erythrocephala, and, by cross infection experi- 
ments ‘with Herpetomonas muscarum, has also 
shown that Herpetomonas muscarum, Herpeto- 
monas lucilie, Herpetomonas calliphore, Herpeto- 
monas sarcophage and Herpetomonas from Phormia 
and Cochliomyia probably represent the same species 
in different hosts. 


FLAGELLATES NOTED BY VARIOUS OBSERVERS IN THE 
ALIMENTARY TRACT OF MOSQUITOES. 


The observations made above regarding the neces- 
sity for careful investigations of the morphology 
and complete life-histories of the flagellates in in- 
sects apply particularly to those found in mos- 
quitoes. Many workers have encountered them 
during various researches, but, beyond the fact 
that they have recorded their presence, “little in- 
formation of a complete nature, except in a few 
instances, has been recorded. 

Ross (1898) in a preliminary report on his in- 
vestigations into malaria noted the presence of 
flagellates in mosquitoes, and, in 1906, he published 
an interesting communication drawing attention to 
his earlier observations. He encountered organisms 
with a single flagellum in several species of Culer 
and especially in the larve, pupe and imagines of 
Culex fatigans, 

They were also noted in anophelines. 

Chatterjee (1901) on dissecting different anophe- 
lines found flagellates whieh he noted were like try- 
panosomes, and, in 1901, Christophers found heavy 
infeetions with similar organisms in a large per- 
centage of anophelines and culicines, which he ex- 
amined. He found these in the hind gut and 
rectum. 

Durham (1902) in his memoir on yellow fever 
reported their presence in abundance in Stegomyia 
fasciata, which had fed upon a small Eat, 

Léger (1902) gives us the first. descriptions with 
diagrams of a flagellate organism he found in the 
gut of Anopheles maculipennis. He’ named it a 
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new genus and species, Crithidia fasciculata, and 
this, with the description emended by Patton, is 
the type species of the genus Crithidia. | Léger 
depicts two forms, one long, trypanosome-like, 
measuring 8 to 14 microns long, and one short, 
shaped like a barley grain, 3 to 4 microns long, 
but sometimes as long as 6 to 8 microns, with a 
flagellum almost the same length as the body. In 
the longer forms the flagellum took origin in a 
ilepharoplast situated near the nucleus and anterior 
toit, and ran along closely applied to the edge of the 
hody beeoming free for a short distance at the an- 
terior extremity. Léger and Duboseq (1902) again 
found the same organism in the gut of anopheline 
larve and the adults of Anopheles maculipennis in 
mid-winter in Corsica. Stephens and Christophers 
(1903) in the first edition of their text-book on 
malaria stated that flagellates frequently occurred 
in enormous numbers in the hind gut and rectum 
of mosquitoes, and, in the second edition (1904) 
they stated that, when stained, these resembled 
the developmental forms described by Schaudinn 
in Trypanosoma noctue. 

Sehaudinn (1904), on feeding Culex pipiens on 
Athene noctua (the little owl), found trypaniform 
flagellates and spirochetes in the gut of the mos- 
guitoes, and he wrongly assumed that these were 
stages in the life-history of H«emoproteus (Halte- 
ridium) noctue. His figures depict typical trypano- 
some forms, and, in view of the work of Wood- 
cock (vide infra), it is possible these are de- 
velopmental forms of Trypanosoma noctue, but 
until transmission experiments are carried out this 
s still sub judice. 

Lingard and Jennings (1906) found flagellates in 
Culex larve, and gave figures, From these it can- 
uot be determined whether they were dealing with 
lkptomonads or crithidia. In the same year Ed. 
and Et. Sergent (1906) noted and depicted lepto- 
monads in 11 per cent. of the Culex pipiens ex- 
amined and in one specimen of Stegomyia fasciata 
which were raised from larve in the laboratory. 
These they named Herpetomonas algeriense, The 
motile forms often occurred in large numbers in the 
first part of the hind gut, The body measured 12 to 
1} microns and the flagellum 3:5 to 6 microns. In 
the same communication they reported from the 
live of several anophelines and of one Culex and 
ilso in the nymph of a single specimen of Anopheles 
maculipennis a very long narrow leptomonad, 
which, they stated, resembled Herpetomonas jacu- 
lum of Nepa. The body of this was 16 by 3:5 
microns, and the flagellum 24 microns in length. 

Novy, MeNeal and Torrey (1907) described two 
tazellates differing in morphology, namely Trypano- 
soma (Herpetomonas) culicis and Crithidia fascicu- 
lata in Culex pipiens, Culex sylvestris and Culex 
triseriatus, In one series of mosquitoes 55 had 
crithidial forms only, 52 had herpetomonads only, 
d 19 had both, "These observers, however, have 
confused the generic names. Trypanosoma (Herpe- 
fomonas) culicis is really a Crithidia, and Crithidia 
fasciculata, according to Woodcock (1914) is not 


identical with Léger's organism, but is a lepto- 
monad (vide infra), These flagellates should, there- 
fore be known as Crithidia culicis Novy, McNeal 
and Torrey, 1:07, emend Woodcock, 1914, and Lepto- 
monas fasciculata Novy, McNeal and Torrey, 1907, 
Léger 1902, emend Woodeock 1914. The dimen- 
sions of Crithidia culicis were 7 to 35 microns ty 
1:5 to 3 microns, and the total length with flagellum 
10 to 45 microns. Those of Leptomonas fasciculata 
were 3 to 4 microns by 2 microns, the organism 
being pear or cigar-shaped. Larger forms of this 
latter were about 8 microns with a free flagellum 
2 to 5 microns in length. Adie (1907) noted flagel- 
lates in Culex fatigans and Culex sp., and in the 
same year Dutton, Todd and Tobey found clusters 
of bodies in the thoracic tissues of a female mos- 
quito, Anopheles paludis. These bodies were club- 
shaped, and, when examined in salt solution, de- 
veloped a flagellum. It is not possible to determine 
the flagellate from their description, 

Mezinesco (1908) recorded Crithidia fasciculata 
of Léger in Culex richardii and Crithidia culicis of 
Novy, MeNeal and Torrey on two occasions, Wenyon 
(1908) encountered crithidial forms in Anopheles 
nili, and in 1911 he found leptomonads in the 
larve and adults of Stegomyia sp. (probably Steg- 
omia fasciata). Patton (1912) noted the presence 
of leptomonads and crithidial forms in Culex 
fatigans, Culex sp., and Anopheles stephensi in 
Madras. He found Herpetomonas culicis (really 
a leptomonad) in the larve, nymphs and imagines 
of Culex fatigans. This organism occurred in over 
95 per cent. of the larvæ taken from a septic tank, 
and it is interesting to note that it was not found 
in two other insects (viz., Culex concolor and a 
species of Joblotia) breeding in the same water. 
These leptomonads measured 15 to 25 microns in 
length by 3 to 5 microns in width, while the flagel- 
lum was 25 to 40 mierons, Rounded forms, almost 
globular in outline, about 4 microns long were 
numerous at the point of junction of the Malpighian 
tubes. It was eventually established that this was 
a natural flagellate of the insect. 

Franehini (1911 and 1912) on feeding Anopheles 
maculipennis and Stegomyia fasciata on cultures 
of Leishmania from infantile kala-azar found flagel- 
lates (leptomonads) in the gut of the insects, but 
these may have been natural flagellates. Laveran 
and Franchini (1913) reported Crithidia fasciculata 
Léger, 1902 in Anopheles maculipennis. 

Woodcock (1914) described and figured crithidial 
forms in hibernating Culex pipiens in London, and 
noted their resemblance to Crithidia fasciculata of 
Léger, but, in a further communication (1914), he 
considered these so-called crithidia as seen by him- 
self and Novy, MeNeal and Torrey, were not similar 
to Léger’s Crithidia fasciculata, but were lepto- 
monads. He therefore altered the name to Lepto- 
monas fasciculata (Crithidia fasciculata) Novy, 
MeNeal and Torrey, nec Léger). The same observer, 
while studying the parasites of the little owl, found 
leptomonad, crithidial and trypaniform flagellates 
in the gut of Culex pipiens, which had previously 
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teen fed on an owl containing Trypanosoma noctue 
in its Llood. These forms compare with those 
found by Schaudinn, but Woodcock was unable to 
attempt transmission experiments. Mathis in 1914 
at Tonkin found the salivary glands of a Culez sp. 
heavily infected with the erithidial and trypaniform 
tagellates. The crithidia were 21 to 23 microns 
long with a flagellum 12 to 15 microns long, while 
the trypanosome forms measured 10 to 15 microns. 
Curiously enough, he could find no developmentai 
forms in the gut, and he suggests that he may 
have been dealing with the trypanosome of a bird. 
Noller (1917) during the cultural experiments de- 
seribed leptomonads in Culex pipiens, which he 
identified as Leptomonas fasciculata, and in 1920 
Laveran and Franchini found leptomonad, crithidial 
ond trypanosome forms in Culex pipiens. Joyeux 
in 1918 recorded crithidial flagellates in Anopheles 
maculipennis from Macedonia, while Wenyon (1921), 
iso from Macedonia, reported the same type in 
Anopheles maculipennis and Anopheles superpictus. 
Lastly, in 1914, Schulz described Leptomonas 
fasciculata in the gut of Culex pipiens and Theo- 
baldia annulata. 


DESCRIPTION OF THE CRITHIDIAL FLAGELLATE FOUND 
IN THE Gur or Anopheles umbrosus. 


The films available for study, which were from 
two female anophelines, were five in number. 
Three smears were from the gut contents, and 
two were from the salivary glands of one of the 
mosquitoes. These latter showed flagellates similar 
to those from the intestines, and, as the possibility 
of contamination from the gut during the dissec- 
ton eannot Le excluded, undue emphasis will not 
be laid on their discovery in this situation, For 
ihe purposes of description it is more convenient 
io differentiate the various forms of the organism 
into certain types, which, however, it must be re- 
membered, are merely stages in what is probably 
a continuous life cycle. 

(a) Leishmania-like forms, These were fairly 
numerous, In outline they were ovoid, measuring 
about 4 microns in the long and 2 microns in the 
short axis, The nucleus was placed towards one 
end, and had the parabasal body fairly near it. 
In the majority of individuals a well-defined rhizo- 
plast could be perceived passing from the neigh- 
bourhood of the parabasal body towards the peri- 
phery (Vide fig. 1.) 

(b) Small ovoid flagellates. The length of these 
oval or sometimes pear-shaped forms, exclusive of 
the free flagellum, varied from 3:5 to about 5 microns, 
ind the width from 2 to 8 microns, The nucleus 
still had the tendency to ke towards one end of the 
body, while the flagellum, which took origin from 
its neighbourhood, ran direetly through the body to 
become free at the anterior end. The flagellum 
usually measured about the same length as the 
body. (Vide figs. 2, 8, 4 and 5.) 

(c) Piriform flagellates. "These were most com- 
monly found in process of division, They were 10 
microns in length by 4°5 microns in breadth. It 
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seems probable that these piriform specimens are 
the precursors of the crithidial forms described 
below. (Vide fig. 6.) 

(d) True crithidial forms. This type predomin- 
ated in all the films. In size there was considerable 
variation, short, intermediate and long forms occur- 
ring. The shape of the “body was characteristic, 
being elongated and pointed at both ends. The 
length was from 8 to 15 microns, The nucleus varied 
in position, being sometimes central (figs. 11 and 
12), sometimes slightly anterior (fig. 13), and most 
frequently posterior (figs. 17, 18 and 19). The free 
part of the flagellum varied from about 2 to 5 
microns in length. 


DESCRIPTION OF FIGURES. 


All figures were drawn at a magnification of approximately 
2,200 diameters, and were specimens from one mosquito. 

Fig. 1.— Leishmania forms. 

Figs. 2, 3, 4. —Short ovoid forms, flagellates. 

Fig. 5.— Short crithidial form. 

Fig. 6.—Division of short, piriform flagellate. - 

Figs. 7, 8, 9 and 10.—Short, typical, crithidial forms with 
short free flagellum. The nucleus in fig. 9 is posterior in 
position. 

Figs. 11, 12, 13, 14, 15 and 16.—Large crithidial forms. 

Fig. 16.— Two crithidia occurring together showing the 
great variation in length. 

Fig. 17.— Short crithidia with the nucleus situated in a 
posterior position suggesting the development of a trypanosome 
phase. 

Figs. 18 and 19.—Thin crithidial forms with nucleus situated 
posteriorly. 
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NOTES BY A NURSE ON THE TREATMENT 
OF YAWS' (FRAMB(ESIA) WITH 
NOVARSAN.” 


By Frepa Wirsox. 


(Nursing Sister attached to the Universities Mission in Central 
Africa.) 


INTRODUCTORY REMARKS. 


By J. B. OnnisToPHERsON, C.B.E., M.D. 


(Medical Examiner to the Universities Mission to Central Africa. 
Late Sudan Medical Department.) 


APART from their intrinsic value the following 
notes are interesting for two reasons. 

They clearly show that one of the prevailing 
serious African diseases is readily amenable to appro- 
priate treatment and will probably be annihilated in 
course of time. This is well known already. 

They incidentally demonstrate the quality of the 
work which is being carried out by mission nurses in 
Central Africa, particularly supervised by the medical 
officer attached to the mission.? 

It must be kept in mind that Great Britain is 
successfully administering huge areas in the vast 
continent of Africa with a mere sprinkling of British 
officials, that pioneers and settlers are scattered 
sparsely throughout the land, and lastly, that Govern- 
ment doctors are few and private practitioners do not 
exist in many of the dependencies, and that the 
natives for the most part have only their own witch 
doctors to fall back on when ill. That if the nurses 
of the missions working in Central Africa did not 
treat cases of illness because they have not pro- 
fessional qualifications as doctors, much suffering 
which they now alleviate would be left to take its 
own dire course. 

These 30,000 attendances at & small out-station 
dispensary were all voluntary, many of the natives 
attending walked miles for treatment—nothing but 
good resulted. The doses of the novarsan were all 
well within the bounds of orthodoxy. 

It is true that the novarsan was given intra- 
venously and that a great measure of discretion was 
called for, for people of all ages and illness of all 
degrees were treated. 

The nurse is by no means the only nurse in Africa 
who is doing this class of work, and perhaps it is as 
well to add that the nurses of the Universities 
Mission to Central Africa who are called on to do 





' Yaws is a disease confined to the tropics. In its clinical 
manifestations it closely resembles syphilis. It is caused by 
the Spironema pertenuis of Castellani which is not easily dis- 
tinguishable from the Spironema pallida of Schaudinn of 
syphilis. It is not venereal but is contracted by simple contact 
with another case. 

Travellers and writers after visiting African countries are apt 
to pronounce that the people are eaten up with syphilis or 
rotten with the same. They are wrong in making this stupid 
and immoral implication. 

It would be truer to say that a large proportion of the natives 
in many parts of Africa were disabled by the easily curable 
disease called yaws, which is mistaken over and over again for 
syphilis.—J. B. C. 

3 Novarsan is a form of Novarsenobensol. 

? By Dr. Mary Iles, M.D.(Lond.), and latterly by Dr. Janet 
Murray, M.D.(Edin.). 
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medical work of this quality belong to the grade from 
which the sisters in charge of wards at the London 
hospitals are drawn ; several in fact have been sisters 
at London hospitals to which medical schools are 
attached. 

Miss Wilson touches on points of professional 
interest in connection with her work: (1) Can yaws 
be congenitally transmitted ? (9) Are the organic 
arsenical preparations alone capable of effecting a 
cure in secondary yaws? (3) What dosage of 
novarsan, and what after-treatment is necessary for 
tertiary yaws ? 

She goes far to prove that many of the chronic 
crippling intractable ulcers and contractures met with 
in Central Africa are due to yaws and are readily 
amenable to yaws treatment. 

Lastly, there is the question, when can treatment 
be suspended in a yaws patient? A test is necessary. 
When Miss Wilson next goes out I hope she will be 
equipped with a test. k 

Yaws is not the only serious tropical disease the 
nurses of the U.M.C.A. treat in Africa: malaria, 
dysentery, ankylostomiasis, and, not least of all, 
leprosy, are all in the daily round. 





WHEN I was sent to do work for the Universities 
Mission to Central Africa, at a mission station twenty 
miles inland above Targa, in Tanganyika territory, 
Fast Africa, I found a district which, to a newcomer 
to Africa, seemed to be a hot-bed of disease, mainly 
yaws and ankylostomiasis. The natives of the 
district belong to the Bondei tribe and are people of 
poor physique, and ignorant of the elementary rules of 
hygiene and public health ; to the indigenous people is 
added a floating population of Africans from the 
interior who find work on the numerous sisal 
plantations; these visitors bring a great deal of 
disease with them. 

The following statistics will show the urgent need 
there is for medical treatment in Central Africa, and 
the increasing use by the Africans of the medical 
help afforded by the Mission, the patients coming 
from an increasingly wide area :— 


(a) Year ending December, 1923. 


Attendances at Mkusi Dispensary (out- patient) = 12,021 
New yaws cases (secondary and tertiary) = 1,100 
New ankylostomiasis cases ré a = 450 
(b) Year ending December, 1924. 

Attendances at Mkusi Dispensary (or denen = 21,114 
Secondary yaws (new cases) A 429 = 1831 
Tertiary ,, 5 ` 1,402 j ^x à 

Ankylostomiasis - E 1,782 


. The routine treatment for yaws was intravenous 
injections of novarsan. 

Total number of aovarsan injections for two 
years — 4,500. 


(I SEconDARY Yaws. 


The first year's injection work consisted mainly in 
curing the acute cases, of which the district was full ; 
these for the most part came up covered with the 
Tash and in a very infectious condition. During the 
second year's work these acute cases were in the 
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minority, and now a case of secondary yaws with a 
rash is hardly to be found in the entire district. 

Each paid & fee, either in money or kind, varying 
from one to five shillings, according to age; in this 
way this special branch of medical work was entirely 
self-supporting, and the receipts for injections paid by 
the Africans in the Mkusi district alone for January 
to December, 1924, amounted to £951. Psycho- 
logically this charge seemed to increase the value of 
the treatment to the African mind, as they are 
accustomed to pay heavily for what is done for them 
by the native witch doctors. In many cases, how- 
ever, the injections were given practically free, the 
patients, when cured, bringing the money up months 
later; generally this was earned by working on the 
sisal plantations. No patient was ever refused 
treatment because of real inability to pay. 

The treatment of secondary yaws was quite 
straightforward, and in most cases patients were cured 
by one or two injections. Adults of male sex were 
given 0'45 grm. and women 03 grm., though the 
dose varied according to the individual. Patients 
reported at regular intervals for months after being 
“cured,” and all were given mercury by mouth as 
routine treatment. 

The following are two typical cases :— 

(a) April 11, 1923.  Miniamisi, aged 2, acute yaws. Breath- 
ing very laboured owing to nostrils being blocked with sores. 
0:15 grm. novarsan given. 

May 2, 1993. Cured. No recurrence since. 

(b) October 10, 1923. Mtoro. Body covered with rash, walked 
up fifteen hours to dispensary. 0:45 grm. novarsan given. 

_ October 14, 1923. Cured. Returned home. No recurrence 
since, 

Several cases of children were brought up with no 
rash nor any outward sign, but complaints of pains in 
joints, mainly elbows and knees; in a few cases the 
children were quite crippled. Injection into the vein 
at the elbow was found to be difficult, as great pain 
was caused by straightening the arm out on the table, 
and in some cases there was considerable contraction. 
These cases were diagnosed by the natives as being 
the very earliest stage of yaws; they were certainly 
all cured by injection and, as far as I know, were not 
followed by the rash. Namely :— 

January 2, 1924. Mamlai, aged 7, carried up on his father's 
shoulders. No sign of yaws. No past history of yaws. Pain 
in arms and legs. 0'2 grm. novarsan given. 


January 16, 1924. Cured. Walked up. 


Has been quite 
well since. 


Exceptions and Complications amongst Secondary 
Yaws. 

(A) Secondary Cases passing into Tertiary even 
with Treatment.—Some isolated cases, although 
apparently responding equally quickly as did the 
average patient for whom no further treatment was 
necessary, remained quite free for some months, 
generally about four, and then either developed the 
painful tertiary form in their feet, or an obstinate 
form of ulceration responding to no local treatment. 
This perhaps points to a lengthier course of injection 
being given than has been thought necessary after the 
disappearance of the rash. Namely :— 


(1) November 4, 1924. Valentino, body covered with rash. 
0:45 grm. given. 
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November 18, 1924. 
well. 

March 3, 1925. Tertiary form in feet. 

(2) October 15, 1921.  Binto Umari. 
rash. 0'3 grm. given. 

October 25, 1994. Body clear. 

December 10, 1924. Tertiary form in feet. 0°45 grm. given. 

(3) June 28, 1924. Akida, child of 8, body covered with 
rash. 0'2 grm. given. 

July 19, 1924. Body quiteclear. Patient apparently well. 

September 8, 1924. Ulceration on ankle not responding to 
any local treatment. 0'3 grm. given. Ulcer healed quickly. 
No recurrence. 


Body quite clear. Patient apparently 


0:41 grm. given, 
Body covered with 


(B) Secondary with  Recurrences.—A few cases 
of secondary yaws were extraordinarily obstinate, 
apparently different from the usual type in virulence, 
and completely contradicting the preconceived idea 
that every case of yaws was going to be cured by 
one, or at most two injections of novarsan. 
Namely :— 

September 10, 1923. Ramathani, history of acute yaws for 


six months. Body covered with rash. 0°45 grm. given. 
„September 20, 1923. Improvement, not clear. 0'45 grm. 
given. 


September 26, 1923. Still not quite clear. 0'3 grm. given. 
October 3, 1923. Rash disappeared. Patient apparently well. 


February 18, 1924. Body covered with rash again. 0:6 grm. 
given. 
April 16, 1924. Body covered with rash again. 0-6 grm. 


given. 


It was interesting to note that in two cases of 
women treated for secondary yaws and, as far as 
outward signs went, cured, in the early months of 
pregnancy, the rash recurred in both cases im- 
mediately after the birth of the baby. In one case 
the breast became infected and the baby developed 
yaws apparently through being suckled; in the other 
case the baby remained free. 

In the case of a baby of three months old brought 
up suffering from acute yaws, there was the history 
of the father being under treatment for yaws just at 
the time the mother became pregnant. This may 
have been merely a coincidence. The baby was cured 
by 01 grm. 


Not reported since. 


(II) TERTIARY YAws. 


(A) Hands and Feet.—The majority of the patients 
during the second year’s work were those suffering 
from the tertiary form affecting the hands or feet, very 
painful and disabling. To effect a cure more of the 
drug was necessary than in the case of the rash, 
and these cases were very liable to recur at the 
rainy season. Namely :— 


July 10, 1923. Bendera, history of yaws thirty years ago 
hands quite sore and useless—palms split. 0:3 grm. given. 

August 7, 1923. Great improvement, beginning to use hands 
again, and able to pound the corn. 0°3 grm. given. Cured. 


(B) Ulceration.—At first sight most of the dispensary 
work in Africa seemed to consist in the dressing of dirty 
offensive ulcers, in some cases most extensive and not 
responding at all quickly to local treatment, but drag- 
ging on for months. Little by little it transpired that 
the majority of these patients had a past history of 
yaws so novarsan injections were tried, with the result 
that from January to December, 1924, only one per 
cent. of cases of ulceration did not require injection. 
The other numerous cases of ulceration were injected 
and healed rapidly in a week or two, the dressing in 


such cases consisting generally of old rag dipped in 
saline, done by a great number of the patients in theit 
own huts. 


The alleviation of suffering throughout the entire 
district due to the rapid healing of these ulcers can 
hardly be appreciated enough, nor the gratitude of 
the natives. 

The following are some of the cases :— 


(1) September 5, 1923. Halifa, ill twelve years, brought up 
twenty miles in a stretcher. Right leg and genitals covered 
with ulceration. 0:45 grm. given. Daily dressing. 

September 12, 1923. Ulcers healing rapidly. 0:3 grm. given. 

October 3, 1923. Quite well, walked home, * 


Patient has been seen on several occasions, when 
he brought up relations for treatment, and is quite 
well. 


(2) June 17, 1923.  Deburi, aged 10, very painful ulceration 
of feet, spent days on road and arrived quite exhausted. 
0:25 grm. given—stayed in neighbourhood for daily dressing. 
Rapid improvement. 

July 20, 1993. Ulcers healed. Patient quite well, walked 
home, twenty-five miles. 


(C) Loss of Power in Limbs.—Another class of 
patients, also giving & history of yaws in childhood, 
who responded so quickly to treatment by injection 
were those suffering from loss of power in their limbs. 
Whether this is a form of tertiary yaws or not remains 
to be proved. 


The following cases give their own story :— 


(1) September 4, 1923. Omari, ill twenty years, no use in 
lower limbs, brought up in stretcher, had to be carried into hut 
for injection. 0'3 grm. given. 

September 18, 1923. Still carried up but able to help himselt 
into hut. 0:45 grm. given. 

October 2, 1923. Walked two and a half hours from his 
village to the dispensary. 

Reported at intervals for one and a half years. 

(2) February 28, 1925. Ali, young man brought up in 
stretcher—no use in legs, history of yaws as a boy, sudden loss 
of power fifteen months ago. 0°3 grm. given. 

March 21, 1925. Improved—able to walk from entrance of 
injection hut to table with help on both sides, 0-3 grm. given. 

April 18, 1925. Walked up from his own village, two aud a 
half miles with two sticks. 0:8 grm. given. 

Case still under treatment. 

(3) September 26, 1924. Michael. Left elbow very swollen 
and painful. Foments applied, no relief, lot. plumbi also 
unavailing. 0:3 grm. given—arm put in sling. 

October 14, 1924. Arm quite normal and in use. 
repeated. 

Reported at intervals—no further trouble. 


0:3 grm. 


OBSERVATIONS ON CASTELLANI'S 
FERMENTATION PHENOMENON. 


By Juan Manvet FiarLos, M.D. 
From the Ross Institute, London, 


CASTELLANI has described the following pheno- 
menon : when to a bacillus producing simple acidity. 
never gas, in a given earbohydrate—as, for instance, 
maltose—certain bacilli are added which are inert 
on that particular carbon compound, viz., dù 
not produce in it either acidity or gus, fermenta- 
tion with production of gas may take place. Accord 
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ing to Castellani, a condition for the pheno- 
menon to take place is that the added bacillus, 
though inert on that particular carbohydrate, must 
be capable of producing gas in glucose. 

The phenomenon may be described in other 
words as follows: Simple acid fermentation of 
certain carbon compounds caused by certain bacilli 
which never produce gas, may be turned into 
fermentation with production of gas by merely 
adding a bacillus inert on those particular carbon 
compounds, but capable of producing gas-fermenta- 
tion in glucose. One would expect, of course, that 
by adding to an organism producing, say in maltose, 
simple acidity, never gas, an organism which does 
not produce either acidity or gas in that sugar, 
there would still be only production of acidity. 

I have repeated some of Castellani’s experiments 
ind I will give here my results. 

Organisms Used.—The organisms used are 
Bacillus typhosus, B, morgani (Morgan’s Bacillus 
No, 1), B. dysenteriae Flexner, and a strain of B. 
poleus, As is well known, B. typhosus and B. 
dysenterig Flexner never produce gas in any sugar; 
D. morgeni produces gas in glucose, levulose and 
galactose, it does not produce either acidity or gas 
in any other carbohydrate. The strain of B. proteus 
I have used (Strain P):produees gas in glucose, 
lvulose, galactose, saccharose and glycerol; it 
produces neither acidity nor gas in lactose, duleitol, 
mannitol, maltose, dextrin, adonite, inulin, sor- 
lite, inositol, saliein, amygdalin, isoduleitol or 
ervthrite. 


B. typhosus + B. morgani. 


Action on Maltose.—B. typhosus, as is well 
known, produces acidity, never gas, in maltose; 
B. morgani produces neither acidity nor gas; the 
mixture B. typhosus +B. morgani produces acidity 
and gas. 

Action on Sorbite.—B. typhosus alone produces 
smple acidity, never gas; B. morgani has no action 
whatever, it produces neither acidity nor gas; the 
mixture B. tuphosus +B, morgani produces acidity 
and gas. 


B. typhosus +B. proteus. 


The strain of B. proteus used (P) as already 
stated has no action on maltose, mannitol or 
sorbite; it produces neither acidity nor gas in these 
substances. 

Action on Mannitol.— B. typhosus produces 
acidity, never gas in this alcohol. B. proteus (P) 
his no action on it; neither acidity nor gas is pro- 
duced. Their mixture, however, produces acidity 
and gas, 

Action on Maltose.—B. typhosus alone produces 
acidity only, never gas; B. proteus (P) alone is 
inert, it produces neither acidity nor gas; their 
mixture produces acidity and gas. 

Action on Sorbite.—B. typhosus produces acidity 
only; B. proteus produces neither acidity nor gas; 
their mixture causes production of acidity and gas. 





B. dysenteriae Vlexner+B, morgani. 


Action on Maltose.—B. dysenteri@ Flexner pro- 
duces only acidity, never gas. B. morgani produces 
neither acidity nor gas; their mixture produces 
acidity and gas. 

Action on Mannitol.—B. dysenteri@ Flexner pro- 
duces acidity only, never gas. B. morgani has no 
action on it; neither acidity nor gas is produced. 
The mixture B. dysenterie +B. morgani produces 
acidity and gas. 


1 2 3 
1, Mannitol peptone water tube inoculated with B. dysenterie 
Flexner; gas absent, 2, Mannitol peptone water tube inocu- 
lated with B. morgani; gas absent. 3, Mannitol peptone 


water tube inoculated with B. dysenterie Flexner + B. morgani ; 
gas present. 


B. typhosus - B. morgani+ B. proteus. 


Action on Maltose, Mannitol and Sorbite.—B. 
typhosus alone produces neither acidity nor gas. B. 
morgani alone produces acidity, no gas. B. morgani 
B. proteus produces neither acidity nor gas, The 
mixture of the three germs produces acidity and 
gus. 


Résumé and Conclusions, 


My experiments confirm Castellani’s work. 
The phenomenon he has described is the follow- 
ing: Two bacilli, neither of which causes pro- 
duction of gas in certain carbon compounds, may 
do so when artificially mixed together, provided 
one of them is capable of producing simple acidity 
(never gas) in those carbon compounds and the 
other, though inert on those carbon compounds 
(viz., does not produce in them either acidity or 
gas) is capable of producing gus in glucose. 

For example, Bacillus typhosus never produces 
gas, only simple acidity in maltose, mannitol and sor- 
bite; B. morgeni alone is inert on those substances, 
viz., does not produce either acidity or gas; their 
mixture, however, produces gas, although one 
would expeet that by adding to a germ which pro- 
duces simple acidity, a germ which produces 
neither acidity nor gas, there would still be only 
production of simple acidity. 

Similarly, neither B. dysenterie Flexner nor 
B. proteus (P) produces gas in mannitol; the first 
produces only simple acidity and the other is inert; 
their mixture, however, produces acidity and gas. 
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munity we had, perforce, to search for some factor 
peculiar to these immune cases which might be 
errelated with this resistance to subsequent 
infection, especially as we have found only one 
cise to be resistent to a first infection. 

In so far as naturally occurring malaria is ter- 
mated as speedily as possible by the exhibition 
of qunine, and whereas, in contrast, therapeutic 
malaria is allowed to continue to the limit of 
tolerance we thought perhaps the number of rigors 
in the primary attack was responsible for the sub- 
squent immunity and that relapses might also be 
3 factor. 

Our figures show that such is not the case. 
Reference to our table will also prove that the in- 
ceulation methods of neither the primary infections 
rot the subsequent attempted infections had any 
tearmg on the matter. 

It should be added that all the primary pyrexias 
have been terminated in the usual way by means 
of quinine, which was administered until the blood 
was definitely negative to microscopic examination. 

Further, our reinoculations have been performed 
at widely varying intervals of from six to twenty 
months, 

In view of the theory advanced in support of 
ihe LK. treatment of tuberculosis, viz., ‘‘ that the 
more important protective substances of an im- 


munized blood exist chiefly, though potentially, in: 


the erythrocytes," we, for a time, thought that 
the relationship between the blood-groups to which 
the various donors belonged, and those of the 
recipients might prove a fruitful field for research. 
lt seemed possible that the hemolysis consequent 
upon the mixing of different bloods might thereby 
llerate certain antibodies capable of having been 
produced by the first malarial attack. 

The inoculation would necessarily account for an 
extreme dilution of such liberated antibodies, as is 
m stress upon by those who support the I.K. 
theory. 

Although having no practical experience of I.K. 
therapy and no real knowledge thereof, it seemed 
worth while to investigate and type the blood- 
groups of the cases under review. We were again 
üsappointed to find that no conclusion as to the 
sgnifieanee of blood-grouping, in this connection, 
could be drawn, especially as all our donors except 
one happened to belong to group 4. 

Üwing to the difficulty hitherto experienced in 
obtaining infected mosquitoes we can, at present, 
point to but one case (No. 51) where a subsequent 
infection has been attempted by all three routes 
inclusive of mosquito bite. Colonel S. P. James, 
of the Ministry of Health, has recently arranged to 
‘sist us in this matter, so we hope it will be 
Mssible at a later date to report further on this 
pont, 

Whether the serum of an “immune” patient 
Will abort or prevent the development of a rigour 
** are not in a position to say, nor have we the 
opportunity to ascertain, as the results obtained 
iom the malarial treatment of general paralysis 
of the insane appear to be so beneficial, in our 





experience, as to prevent our terminating the pyrexia 


' before we are compelled to by the condition of 


the patient. 

In this connection it may be of interest to men- 
tion that where the necessary tests have been per- 
formed on the '' immune "' patients we have found 
that only two have failed to show some change in 
the cerebrospinal fluid (cf. also Lancet, October 31), 

Our chief reason for publishing our findings is 
that the further research into such an acquired 
immunity, especially if carried out under more 
propitious conditions than those prevailing in a 
mental hospital, may yield results important to 
preventive medicine, and that it may be of use 
to others to know even such negative findings as 
it has been our lot to obtain. 

Our best thanks are due to the medical super- 
intendent, Dr. F. M. Rodgers, for permission to 
make use of our work for publication; to Professor 
Mackie, of Edinburgh University, and to Dr, J. 
G. Thomson, of the London School of Tropical 
Medicine, for much encouragement and kindly 
advice, 

=M 


Aleukemic Leukæmia with Multiple Skin 
Tumours (John Alexander Drake, M.D., M.R.C.P., 
British Journal of Dermatology and Syphilis, 
August-September, 1925).—The patient, a young 
man aged 25 years, came under observation with 
multiple skin tumours, resembling in appearance 
those associated with leukæmia. Microscopical ex- 
amination showed that the tumours were com- 
posed of masses of lymphoid cells. Most of the 
superficial lymphatie glands were enlarged, as 
was also the glandular tissue of the mouth and 
throat. None of the deep glands were affected. 
Sections of the glands showed marked diminution 
of the ‘‘ germ centres." The most striking change 
in the blood was a well-marked leucopenia, which, 
however, was associated with a relative increase 
of the lymphocytes (aleukzmia). The marrow was 
redder than normal, and much more cellular. 
There was evidence of erythroblastic proliferation, 
but the most marked feature was the increase in 
the number of lymphoid cells. During the period 
of development of the skin tumours (about six 
months) the health of the patient was apparently 
normal, except for fleeting pains in, and swelling of, 
the joints. Later the enlargement of the glandular 
tissue of the throat increased to such an extent 
that ulceration and obstruction to breathing were 
caused and tracheotomy became necessary. When 
the patient first came under observation (i.e., when 
the skin tumours were already developed) no en- 
largement of the liver or spleen could be detected. 
During the later stages the spleen became palpable 
and eventually both spleen and liver were markedly 
enlarged. Multiple areas of necrosis were found 
post mortem in most of the organs, "These areas 
contained large diphtheroid bacilli, It is probable 
that these necrotic areas were of quite recent origin 
and were a terminal feature. 
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THE TREATMENT OF YAWS. 
IN view of the similarity between the causal 


organism of yaws, Spirochæta pertenuis of Castel- 
lani and that of syphilis, Spirocheta pallida of 
Schaudinn, it would appear probable that the 


known antisyphilitie medicaments would have 
similar, if not identical, action on both these 


organisms and on the diseases which they pro- 
duce. Experience, however, shows that mercury 
appears to exert little therapeutic action as com- 
pared with its powerful effect in syphilis, whilst 
potassium iodide is fairly efficacious, and the same 
remark appiies to tartarated antimony (tartar 
emetic). The most efficacious and rapid results are 
obtained from the organice preparations of arsenic 
such as salvarsan, first introduced in the treat- 
ment of the disease by Castellani, Strong and 
Nichols, or better still, its more recent, more 
soluble and less toxie derivatives, which have 
an almost magical curative effect on yaws in every 
stage of the malady. Novarsenobillon given intra- 
venously in doses of 0'9 grm. for adults, 0°6 grm. 
for young adults, 0:3 grm. for children up to 10, and 
0-1 grm. for children under 2 years of age, the sym- 
ptoms rapidly disappear and relapses are uncommon. 
The average tirne in which a cure is effected is 
generally said to be about eleven days. Some 
authorities prefer to give several smaller doses than 
this. They recommend three to six intravenous 
injections of novarsenobillon at three to six days’ 
interval. If one injection only is given 0'4 to 06 
grm. should be the dose; when a course of three or 
more injections is carried out 0°3 grm. should be 
given at the first injection, 04 grm. at the second, 
and 0:6 grm. at the third and subsequent injections. 
It is considered that the systematic use of neosal- 
varsan in a community afflicted with yaws would, 
if adequately carried out, thoroughly eradicate the 
endemie disease. This method of prophylaxis 
should therefore be enforced in such a community 
together with other measures such as isolation and 
segregation, disinfection and protection of skin 
lesions or abrasions. 

The patient should, when possible, be kept at 
complete rest in bed for several hours after the 
injection, and in patients with cardiac lesions the 
neosalvarsan injections should be preceded by a 
hypodermic injection of caffeine. Occasionally the 
patient may complain of headache after the injec- 
tions, and there may be a rise of temperature, but 
very seldom are serious symptoms caused by the 
drug, though cases of transient coma, delirium, 
epileptiform crisis, nephritis and jaundice have been 
recorded. 

In cases in which intravenous injections are not 
feasible, the novarsenobillon may be given intra- 
museularly in doses of 0'4 grm. dissolved in oil, 
deeply into the muscles of the buttock, 

The success attendant on the recent introduction 
of bismuth preparations in the treatment of syphilis 
has led to the employment of these preparations in 
yaws. An oily suspension of sodium-potassium- 
bismuth tartrate, containing 64 per cent, of bismuth 
and known as Trépol, has been used for intra- 
muscular injections, A more recent preparation 
Neoo-Trépol, consisting of precipitated bismuth in sn 
isotonie medium, is said to be more active. It is 
given in the same manner and in the same dosage 
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Two injections at weekly intervals have been fol- 
loved by favourable results in both secondary and 
tertiary yaws. A soluble form of sodium-bismuth 
"rrate is preferred by some: 6 gr. dissolved in 
3 e.c. of distilled water constituting a suitable dose 
iot an adult and 1 gr. for babies. 

Patients with neglected mouths are liable to 
develop stomatitis as a result of the bismuth method 
of treatment. To obtain the best results attempts 
to improve the general health should accompany or 
precede treatment either by neosalvarsan or by 
tismuth injeetions—such as good food, warm cloth- 
img, tonies, and occasional aperients, and during 
convalescence iron, arsenic and = quinine are 
indicated. 

Injections of tartarated antimony (tartar emetic), 
is given in sleeping sickness, appear to produce 
much less satisfactory results than those obtained 
with neosalvarsan or bismuth, and there would 
ppear to be no reason for their continued employ- 
ment, 

When neosalvarsan or bismuth cannot be obtained 
or where lack of medical men and skilled nurses 
mikes intramuscular injections difficult or impos- 
sible, the oral administration of ‘‘ Castellani’s yaws 
mixture " will be found effective in many cases. 
Ihis mixture contains tartar emetic gr. i, potassium 
idide 3i, sodium salicylate gr. x, bicarbonate of 
sda gr. xv, water or chloroform water to 1 oz. One 
vunee is given thrice daily diluted in three or four 
‘imes the amount of water, to adults and youngsters 
st over fourteen years ; half doses to children of eight 

o fourteen. years of age, and one-third or less to 
younger children. To "Europeans it is advisable to 
vive half doses, as they do not stand full doses as 
wll as do natives. The mixture is given in the 
læs mentioned for ten to fifteen days; it is then 
iiseontinued for about a week, and then given again 
for another ten to fifteen days. The results obtained 
ty this method of treatment are very satisfactory in 
recent and fairly recent cases, and may be compared 
with those obtained by the salvarsan treatment. In 
chronic cases, however, the results are not so strik- 
mg, and for these cases the treatment by neo- 
salvarsan or bismuth, whenever possible, should be 
employed. F. E. T. 

——39———— 


Annotations. 





A Study of Methods of Disinfection of Eating 
ltensils in the U.S. Army (Major Starr A. 
Moulton, Military Surgeon, September, 1925).— 
The existing regulation in regard to the cleansing 
of eating utensils requires an excessive amount of 
heat for disinfection, This is difficult of accom- 
plishment and necessitates the use of improvised 
ind generally unsatisfactory equipment in most 
kitchens. Based upon the author's considerations, 
‘he following modifications of this regulation are 
recommended: Immersion of the eating utensils 
ater thorough washing and rinsing in water at 
7? C. for five minutes instead of boiling or steam- 





ing for ten minutes. The routine use of towels 
is not to be permitted except for the drying of 
meta! equipment, such as knives, forks, spoons, &c. 
These, after thorough washing, rinsing and drying, 
should be placed in a hot oven for the completion 
of disinfection. This measure is recommended to 
eliminate tarnishing. To accomplish the proper 
disinfection of cating utensils when mechanical 
dish-washers are not available, the author is of the 
opinion that the use of live steam is most prac- 
tical and convenient, 


Studies on the Astiology of Jagziekte. I. The 
Primary Lesions (E. V. Cowdry, Journal of Experi- 
mental Medicine, September 1, 1925).—Observa- 
tions showed that the lungs of South African sheep, 
in a district in which jagziekte is appearing sporadic- 
ally, differ from those of normal American sheep. 
Their structure is in general variable. They are 
more subject to the action of bacteria, demonstrable 
histologically, and to the effect of inhaled foreign 
material. The most significant difference, however, 
is found to centre in the interalveolar tissue, which 
in about 33 per cent. of the animals is definitely 
thickened beyond the range of variation in this 
direction observed in American sheep. The thicken- 
ings oceur in localized areas several millimetres in 
diameter. They begin with engorgement of the 
alveolar capillaries and accumulation of macro- 
phages and of lymphocytes. Many of the macro- 
phages pass into the alveolar lumina and assume 
the appearance of typical epithelioid cells, These 
infiltrative and exudative changes are primary to 
the epithelial proliferations which always arise in 
tissues modified in this way and which it is pro- 
posed to describe in a second paper. 


Studies on the /Etiology of Jagziekte. II. Origin 
of the Epithelial Proliferation and the Subsequent 
Changes (E. V. Cowdry, Journal of Experimental 
Medicine, September 1, 1925).—The epithelial pro- 
liferations, which are so typical of jagziekte, are 
chiefly of alveolar origin. They appear in areas of 
infiltration and exudation identical histologically 
with those occurring in sheep which are to all ap- 
pearances normal, but which are derived from flocks 
in which the disease is endemic, They become very 
extensive and quite atypical in structure, but they 
never give rise to metastases, even to the adjacent 
lymph- -glands. The primary infiltration of the inter- 
alveolar tissues continues and may lead to fibrosis 
and extensive consolidation, or leukocytes may 
accumulate in large numbers, penetrate into the 
alveoli and form areas of acute pneumonia. In 
fairly advanced cases of jagziekte it is common to 
find many stages of the reaction in one and the same 
lung, While it is possible that the disease may be 
due to a single and specific virus, and the epithelial 
lesions are certainly of a very special character, 
the pathologieal complex as a whole is such as 
might be caused by a variety of predisposing and 
exciting factors operating over a considerable period 
of time. 
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Goundou (Dr. J. N. Roy, Revue de Laryngologie, 
d'Otologie et de Rhinologie, January 31, 1925).— 
This malady is fairly frequent in natives of the 
Ivory Coast and the Gold Coast, but it has also been 
observed in nearly every other part of Africa. Cases 
have been met with in Asia, Oceania, Mexico, 
Brazil and the Antilles, and in all places no race 
is exempt from the disease. It is more frequent in 
males than in females, and appears in people of all 
ages. The true etiology of goundou is unknown, 
although many theories on the subject have been 
put forth. When goundou is paranasal very grave 
complications affecting the eyes may set in; and 
when it is generalized, muscular and articular 
troubles are often present. As regards treatment, 
chirurgical methods are the only means of curing 
the tumours of the face; arsenicals, &c., have no 
curative action on the disease, but when it is 
generalized a cure is practically hopeless, Thirty- 
four cases of goundou are described in this paper. 





Observations on Filariasis, Yaws and Intestinal 
Helminthic Infections in the Cook Islands, with 
Notes on the Breeding Habits of Stegomyia Pseudo- 
sculellaris (A. McKenzie, Trans. Royal Society 
Tropical Medicine and Hygiene, June 18, 1925).— 
In this paper some valuable statistical data are given 
of a hitherto uninvestigated portion of the Pacific. 
It deals chiefly with the islands of Rarotonga, 
Aitutaki, Mangaia, and Atiu. A geographical de- 
scription is given of each of these islands, Disease 
due to Filaria bancrofti is general throughout the 
group, and is manifested in a variety of symptoms. 
The main filarial accidents that cause natives to 
seek treatment are abscesses, filarial fever (lymphan- 
gitis) or elephantiasis. The youngest case in which 
microfilariæ were found was 12 years old. The 
disease occurs more often in males than in females, 
and is less frequently found in native women of 
the better class who do not work in the fields, 
and live in the most luxurious types of houses. 
An attempt was made to discover all the varieties 
of mosquitoes present in Rarotonga. Culex fati- 
gans, Stegomyia fasciata and S. pseudo-scutellaris 
were found in large numbers, Intestinal parasites 
are not rare in these islands; Necator americanus 
is the commonest. Carbon tetrachloride proved 
efficacious in the treatment of these affections. 
The author has treated 200 cases of yaws during 
the past twelve months. Both sexes are equally 
affected, and the age in which it most frequently 
occurred was between 4 to 8 years; there was also a 
large number of cases between 8 to 19 years and over 
20 years. The position of the primary sore varied, 
Conclusions drawn from these cases are: The 
primary sore is of identical appearance with the 
secondary sore and occurs on a wound or ulcer. 
It rarely appears on a breach of skin surface that 
has healed aseptically Although in American 
Samoa it is considered that affection is carried by 
flies, owing to the numbers of primary sores which 
appear on the face, especially on those places which 


are being constantly picked by children, the author 
considers that it is more often carried direct from 
patient to patient by the intervention of fingers. 
Secondary rash and desquamation have never been 
observed, None of the cases showed the initial 
fever and joint pains of the classical picture. 
Fifty-one cases presented lesions of the feet and 
no other active signs; these cases heal quickly 
under treatment with novarsenobillion. Sixteen 
cases of definite tertiary yaws have been seen. 


The Incubation period of Benign Tertian Malaria 
(G. de M. Rudolf, Annals of Tropical Medicine and 
Parasitology, July 18, 1925).—The incubation period 
of the naturally-aequired benign tertian malaria is 
given by most authorities as being from six to 
twenty-one days, with, however, wide variations. 
In thirty-four cases inoculated by means of anophe- 
line mosquitoes, the incubation period varied from 
seven to thirty days as measured by the first date 
on which parasites were found, and in thirty-seven 
cases from seven to twenty-five days as measured 
from the first rise.of temperature. Subcutaneous 
inoculation of malarial blood gives, according to a 
number of writers, an incubation period of from one 
to thirty-two days. A series of fifty general para- 
lyties inoculated subcutaneously with Plasmodium 
vivaz showed that 90 per cent. gave a rise of tem- 
perature of from 101? F, to 102-909 F. in less than 
ien days. The first rise of temperature over 1039 F. 
occurred within twenty-one days in 84 per cent. and 
within ten days in 38 per cent. 

Following subcutaneous inoculation there is a 
well-marked correlation between the first rises of 
temperature to 1019 F. and to 102? F. and the 
first finding of parasites in thin films, The fre- 
quency curves of the first finding of parasites in 
thiek-films and of the first rise of temperature to 
1019 F. are very similar, although the observations 
were made upon two different series of cases in- 
oeulated with two different strains of parasite. 
Curves of the first finding of parasites in thin- 
films and the first rise of temperature to 103? F.. 
in the same series of cases, are also somewhat 
similar. Intravenous inoculation of malarial blood 
gave an ineubation period of from one to nineteen 
days in a series of sixty cases. In a series of 
twenty-eight cases, inoculated intramuscularly at 
Bexley and Winwick Mental Hospitals, the incuba- 
tion period varied from six to twenty-three days. 
In ten series of cases injected subcutaneously with 
malarial blood it was found (a) that when similar 
numbers of parasites were injected the incubation 
periods were of somewhat similar lengths, and (h) 
that when different numbers of parasites were in- 
jected the incubation periods showed a marked 
tendency to be shortest when the dosage of para- 
sites was the greatest. In one series of four cases 
this relationship did not hold as regards the first 
series of temperature, but only as regards the first 
dates on which parasites were found. In most 
series the length of the incubation period ns 
mensured by the first time that parasites were 
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und, under standard conditions, corresponded 
wore nearly to the dosage than did the length of 
the period as measured by the first rises of 
temperature. 





A New Medium for the Diffentiation of Bacillus 
‘oli in Water Analysis (J. L. Pawan, Annals of 
Tropical Medicine and Parasitology, September 80, 
\25).—B. coli (lactose +, indol+) may be isolated 
by the standard method not only from feces and 
wlluted waters, but also from unpolluted soils and 
»npolluted waters. As a standard indicator of 
‘scal contamination its value is not, therefore, 
unquestionable. Local experience indicates that 
ihe utilization of citrate by B. coli may be of value 
u differentiating fiecal from non-feeal B. coli in 
water analysis, 





The Morphology of Mastigina Hyle (Frenzel) 
ium the Intestine of the Tadpole ey R. Becker, 
lournal of Parasitology, June, 
ile, an inhabitant of the posterior intestine of the 
‘adpole, first reported from Argentine by Frenzel, 
shows the following characters: An ameeba-like 
body and an ameboid type of movement. A 
nucleus at the extreme anterior end. A basal 
zanule situated on the nuclear membrane, from 
hich arises a short inactive flagellum, a rhizo- 
style, and a cape covering the anterior surface of 
‘he nucleus from which radiating threads are dis- 
inbuted to the periphery of the rounded anterior 
nud of the cell. The structure of this protozoon 
may serve as a ground plan for the morphology of 
ther entozoie flagellates, such as Trichomonas, 
Chilomastiz, and even Giardia. 








The Fallacy of the Test for Lactose Fermenters 
«an Indication of fecal Pollution of Waters (Otto 
Schob] and Jose Ramirez, Philippine Journal of 
Science, July 1925).— The fallacy of the test for 
lactose fermenters as an indication of fecal pollu- 
"m is evident from the following conclusions: 

Ll Even though lactose fermenters other than 
tue B. coli are frequently present in human and 
animal fæces, due to their wide distribution in 
niture and their presence in places where fecal 
contamination is excluded, these bacteria as a 
group cannot be considered as an indication of 
fecal contamination, 

2. On the other hand, we are justified in con- 
sidering true B. coli as an indicator of fecal pollu- 
tion owing to its relatively limited distribution out- 
side of the human and the animal body.’ 

3. True B. coli ean be fairly readily differentiated 
from the other members of the coli group by the 
type of its colony on eosin-methylene-blue lactose- 
agar plate, 

4. Comparative tests of B. coli strains failed to 
yield any criterion for the differentiation of B, coli 
of human origin from B. coli of animal origin. 

5. Under natural conditions the pollution of water 
hy R. coli originating from the fæces of water-living 
»nimals such as fishes, frogs and insects is not likely. 


Malaria Infection as it occurs in Late Pregnancy; 
its Relationship to Labour and Early Infancy (D. 
B. Blacklock and R. M. Gordon, Annals of Tropical 
Medicine and Parasitology, September 30, 1925).— 
Malarial infection of the placenta is very common 
in native women in Sierra Leone; it occurs in about 
36 per cent, of cases. Infections demonstrable in 
the peripheral blood are in comparison few, not only 
in parturient women, but also in non-parturient 
women, adult males, and even in children. The 
difference between the placental and peripheral in- 
cidence is in all probability due to a peripheral blood 
immunity. These intensely-infeeted women are 
practically negligible as a source of danger to the 
community, so far as gamete production and con- 
sequent anopheline infection are concerned, Patho- 
logieal effects on the mother may be entirely lack- 
ing. The children may in some eases be born and 
survive, and may appear free from any effects. 
On the other hand, this series contains in other 
cases proof of a very complete association between 
maternal infection in the placenta and death of 
the child in utero, or within a seven-day observation 
period after birth, Examination of a large number 
of infected placentas showed that severe destruction 
of the erythrocytes may occur in the umbilical cord 
in spite of the absence of congenital malaria. The 
effects upon the child are explicable on the grounds 
that toxie substances are absorbed from the in- 
tensely-infected placenta of the mother, and that 
the accumulation of masses of infected red cells 
interferes seriously with the nutrition of the foetus. 


An Experimental Study on the Development of the 
Dwarf Tape-worm (Hymenolepis nana) (Yoshihisa 
Saheki, Annals of Tropical Medicine and Parasito- 
logy, September 30, 1925).—The six-hooked larve 
of the dwarf tape-worm about ten hours after in- 
gestion penetrate the villi in the upper part of the 
small intestine and four days later become encysted 
larvie (Cysticercus). Five days after ingestion well- 
developed larvæ emerge from their cysts and leave 
the villi. After seven days well-developed young 
dwarf tape-worms have some segments at the end 
of the body, After nine days their reproductive 
organs become visible. About fourteen days after 
ingestion the segments are full of eggs, in each of 
which ean be seen a six-hooked larva (onchosphere). 
After about seventeen days the ripe eggs of the 
dwarf tape-worms are found in the feces of the 
experimental animals, These experiments show that 
dwarf tape-worm eggs, which have been evacuated 
with the feces of the host, are swallowed by animals 
or man with their food, and that the eggs hatch 
and the six-hooked larve are liberated in the small 
intestines, and later enter the villi of the small 
intestines, where they become encysted larve; then 
emerging from the cysts they grow into young dwarf 
tape-worms and upon maturity evacuate the ripe 
eggs. Therefore, without any intermediate host, 
the dwarf tape-worm can directly develop in the 
body of mice, rats, young monkeys, or man, especi- 
ally children, 
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Stibosan (** Von Heyden ‘471’ ") (L. E. Napier). 
—Stibosan, the sodium salt of meta-chlor-para- 
acetyl-amino-phenyl stibinie acid, was first intro- 
duced for the treatment of kala-azar by the author 
at the Caleutta School of Tropical Medicine about 
iwo years ago, and the first report was published 
in December, 1923. Since then the compound 
has been used in a large number of cases, and its 
value has been confirmed, not only by the author, 
but by other observers. The drug is now obtain- 
able in sealed ampoules containing either 0-2 or 
0'3 gr. The required dose should be dissolved 
in sterile distilled water in order to make a 5 per 
cent. solution, The solution should not be boiled 
and should be prepared freshly. Comparatively 
strong adults can be given 0:2 gr. as initial dose and 
0:3 gr. subsequently. More debilitated ones can be 
given 0°15 gr. initial dose and 0:25 subsequently; 
very debilitated patients should be given 0:05 gr., 
subsequent doses being increased cautiously. 
Children tolerate the preparation in relatively larger 
doses. Only two contra-indications are given to the 
use of stibosan in kala-azar, i.e., jaundice and 
ascitis. This preparation has many advantages over 
other preparations of antimony, one of the chief 
being that only about 12 injections are necessary to 
complete a cure instead of the usual 30 to 40 neces- 
sary with antimony tartrates. Various common 
sequel of intravenous injections of the tartrates 
are practically unknown when stibosan is used. It 
is also a stable substance, and does not undergo any 
change on exposure to air. 


Izal in Cholera (Lalbehary Ganguly).—Izal has 
been given a fairly extensive trial in the Cholera 
Ward of the Campbell Hospital, and the results 
have not been as great as might have been expected. 
The author considers that izal, in the treatment of 
cholera, cannot be put on a higher level than any 
other drug so far tried. It is at a distinct disad- 
vantage compared with others that have no irritant 
action on the kidneys. So far as any specific action 
is concerned, there is not much to choose between 
any of the drugs in common use provided. the drug 
exhibited has no irritant action on the kidney. Suc- 
cess, of the standard of an 80 per cent. recovery 
amongst the pulseless cases, lies in judicious 
administration of salines and alkalies. 


A Note on the Toric Symptoms of Organic Arsenic 
(A. Denham White and R. Sahib Sital Chandra 
Dutt).—The authors call attention to the alarming 
sequele which may attend the treatment of syphilis 
by intravenous injections of. arsenics; the danger 
lies chiefly in the faet that in the present state of 
knowledge there is no method of estimating the 
toleranee of any partieular individual to the drug. 
Three cases are reported: In Case I nitritoid crises 
followed the administration of organie arsenic by 
injection, which ended fatally. The symptoms in 


Case II were similar to those in Case I, but the 
patient was removed from hospital and lost sight 
of. In Case III the patient developed jaundice 
after the injection and died shortly after. These 
symptoms may be averted by the use of adrenalin. 

Soil Acidity and Survival of Hookworm Larve 
(A. C. Chandler Tt would appear from results 
obtained by experiments that the acidity likely to 
be present in ordinary agricultural soils, at least up 
to a hydrogen-ion concentration of 5:5, does not 
interfere with the survival of hookworm larve. This 
is contrary to the prevalent opinion that acidity in 
soil has a tendeney to shorten the life of infective 
hookworm larve. 

The Staphylococcal Kidney in Childhood (E. H. 
Vere Hodge).—In this paper the author calls atten- 
tion to the danger of staphylococcal pyelitis and 
pyelonephritis of early childhood, in which there is 
direct evidence of the tonsil being the primary focus 
of infection. Four cases are reported which show 
the gravity of acute tonsillar affection in children. 
Some cases are accompanied by septicemia, which 
progress rapidly to a fatal termination. In some 
cases there is marked acetone reaction in the urine 
in the early stages of the disease; although it is 
considered that this has no special significance, it 
should nevertheless not be neglected lest convul- 
sions or coma should supervene. 

Acute Inflammation of the Prostate (Henry 
Smith).—This disease is of more frequent occur- 
rence than one is led to believe by the literature 
on the subject, and is very often misdiagnosed in 
surgical practice. The result of this is that the case 
is temporized with and allowed to declare itself by 
an abscess opening into the rectum or into the 
bladder. The general rule in cases which burst into 
the bladder or rectum is that they should be left 
to drain by that route without further interference. 
This, in the author’s opinion, is quite wrong. When 
the abscess has burst into the bladder, the proper 
procedure is to pass a lithotomy staff and make a 
small lithotomy-sized wound and drain both bladder 
and abscess. In ease it empties into the rectum. 
the sphincter should be freely incised and the front 
wall of the rectum right up to and into the abscess 
cavity. Another error which is pointed out is the 
general belief that gonorrhea is the chief cause of 
this condition. 

——Á ilie 


eviews. 





Manson's TroprcaL DrsrAsESs. A MANUAL OF THF 
Diseases oF Warm Crmates. Edited by 
P. H. Manson-Bahr, D.S.O., M.A.. M.D.. 
DT.M. and H., F.R.C.P.  Eiehth Edition 
With 20 Coloured Plates, 7 Half-Tone Plates. 
387 Figures in the Text, 6 Maps and 33 
Charts. 1925. Cassell and Co., London, New 
York, Toronto and Melbourne. 
Manson’s * Tropical Medicine " has long been ^ 
classic, and has now reached its eighth edition—the 
first to appear since the death of its original author, 
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Sir Patrick Manson. The editor, Dr. P. H. Manson- 
; Babr, has thoroughly succeeded in his endeavour 
'o bring it abreast of the latest development of this 
branch of medicine. To do this the volume has 
| been drastically revised, and indeed remodelled, the 
| mly portion of the work as it came from the pen 
_ of Sir Patrick Manson and retained for its historica! 
| merest is the introduction of twenty pages on the 
| Etiology of Tropical Diseases. Not the least im- 
portant part of the book is the appendix of 232 
juges, comprising Section A—Medical Zoology; and 
section B—Laboratory Methods. The former com- 


| prising medical protozoology, helminthology, ento- 
| mology and herpetology has been entirely rewritten, 
wany new illustrations having been introduced. 
Fresh illustrations have also been inserted in other 
sections, ninety-four being new to this edition, in- 


cluding four full-page plates. The editor is to be 
congratulated in keeping down the size of the 
volume, for, in spite of the large quantity of new 
matter for which room has been found, he has 
sueeeeded in making this edition shorter than the 
5t by some seventy pages. By the appearance of 
ihis excellent edition the continued popularity of 
Manson's Tropical Medicine is assured. 





lity Years or Mepican Proaress (1878-1022). 
By H. Drinkwater, M.D. Published by H. 
K. Lewis and Co., London. Price 10s, 6d. 


The subjects are treated in alphabetical order. 
Under the heading '' Anthrax” mention is made 
of Koch and Pasteur. The latter already in 1857 
hid made the startling assertion that fermentation 
is due to organie life. Mainly through his efforts 
vaccination against anthrax was successfully intro- 
duced. Several pages are devoted to the anatomy 
ot the brain, brain surgery having of late years 
made great strides. In the 70’s Joseph Lister, 
professor of clinical surgery, was waging his heroic 
war against wound sepsis, People sneered at him 
and ealled his ideas fads; Koch, however, supported 
him and in a book on ‘‘ Wound Infection '" made 
àis ideas known in Germany; now sterilizing is 
universally practised. 

In the pages dealing with drugs and their dis- 
coveries, attention is drawn to the valuable work 
done in this respect by Emil Fischer, of Berlin. 
Notice is drawn to the great progress made in 
“Embryology ’’ in late years. The article on 
" Eugenics ’’ is interesting, but the unemployment 
problem is not in any way solved by the oft-re- 
peated assertion that the unemployed are too often 
unemployable. In the section on ‘‘Germs’’ a 
rapid enumeration is made of all contagious diseases, 
and the discoveries made regarding leprosy, dysen- 
tery, typhoid, kala-azar, yaws, &c. 

Much attention has been given to the '' Heart”’ 
during the past half century, and important dis- 
coveries in its anatomy and physiology are recorded. 
X list is given of the most important works on 
medieine and surgery which have appeared during 
the period under review.  ''Immunity " is very 
fully treated and blood transfusion is dealt with in 


the same section. Mention, too, is made of 
" Malaria " and the noble work of Koss, Manson, 
Celli and others in their efforts to discover the cause 
of this strange disease and to stamp it out. Many 
ideas on the nervous system and its diseases have 
been modified of late years and the war has thrown 
new light on many points that were hitherto 
obscure. Sunitation and Sanatoria come in for 
due notice and allusion is made to the different 
l'aetory Acts. 

Under the heading *‘ Surgery’’ mention is made of 
Bone-grafting, which, though so widely used during 
the war was practically unknown until the present 
century. Sir Arbuthnot Lane’s method in the treat- 
ment of fractures, or rather preventive measures, is 
one of the most striking innovations of the past 
half-century. These are stray gleanings from the 
rich harvest of experience gathered together in the 
book. It has some good photographs of many distin- 
guished medical men and a useful index. The paper, 
printing and binding are all of the excellent quality 
we have learned to expect from the firm of Lewis and 
Co. The compiler, Dr. Drinkwater, has prefaced 
the book with an outspoken foreword. He is 
evidently a man who says what he thinks and 
means what he says. 





ARTIFICIAL SUNLIGHT AND ITS ‘THERAPEUTIC USES. 
Second Edition. By Francis Howard Hum- 
phris, M. D. (Brux.), F. R. C. P. (Edin.), 
D.M.R.E. (Cantab.), 1925. Oxford Medical 
Publications. 


The value ot heliotherapy or the use of the 
actinic rays of the sun in the treatiment of dis- 
ease hus been long recognized, but the use of arti- 
fieial sunlight for this purpose, due to the ultra- 
violet rays contained therein, is of quite recent 
growth, and is quite parallel to the growth oi 
other branches of therapeutics, for, as Rollier 
points out, ‘ Sun and ultra-violet rays bear much 
the same relation to one another as crude drugs do 
to their synthetically prepared chemical substi- 
tutes." In this volume Dr. Humphris has excel- 
lently sueceeded in his attempt to put in handy 
and simple language the main conclusions that 
have been arrived at, experimentally and clinically, 
by authoritative research workers and to embody 
some of the more important results with ultra- 
violet radiation attained in his own practice. Il 
will be found a safe guide to practitioners in i 
comparatively little known region of physical thera- 
peutics, After chapters on the ultra-violet rays 
historically considered and on ultra-violet rays— 
facts and fallacies—comes an excellent description 
of the apparatus employed, namely, mercury vapour 
lamps, both air cooled and water cooled, and are 
lamps of carbon, tungsten, or iron, or a mixture ol 
these and certain other elements. The thera- 
peuties of ultra-violet rays and technique of treat- 
ment are then described. A long array of dis- 
eases ior which ultra-violet rays are employed, in- 
cluding as specially amenable tuberculosis, rickets 
and many skin diseases. The tropical diseases for 
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which this treatment is mentioned as applicable 
are sprue and Leishman’s sore. X-riy as a 
complement to actinotherapy provides the last 
chapter, and a sufficient bibliography and good 
index complete the volume, : 


Leprosy. By Sir Leonard Rogers and Ernest Muir. 
12s. 6d. Published by John Wright & Sons, 
Ltd., Bristol, and Simpkin, Marshall, Hamilton 
Kent & Co., Ltd., London. ; 

This book refutes, the oft-repeated saying that 
leprosy was unknown in Europe until it was brought 
back from the East by the Crusaders, for in it we 
are told that Pompey's soldiers brought it to Italy 

B.c., and it wis known in Germany in the second 

century. In the eighth century Pepin, King of 

France, passed a law making marriage with a leper 

illegal and the disease a sufficient cause of divorce 

for those already in wedlock. It was introduced into 
the New World by the African slaves that the 

Spaniards brought over to work in the mines and on 

the plantations. It appears to be more common 

among men than among women. The disease is not 
hereditary, as had long been supposed. Children of 
leper parents, if taken from them shortly after birth, 
grow up healthy and have healthy offspring. The 
disease is caused by the bacillus of Hansen dis- 
covered in 1872. No other organism has ever 
resisted the efforts of bacteriologists so long. It 
has never yet been cultivated in vitro, or outside 
of the human body. Inoculations into guinea-pigs. 
rats and mice’ have proved negative. It is very 
contagious, though the mode of infection is not yet 
known to a certainty. Probably the bacillus enters 
the organism through skin-abrasions or through the 
mucous membrane. Among bare-footed races the 
lower extremities are generally found to be the first 
parts affected. : The conditions favourable for 
propagation are a hot moist climate, low condition 
of civilization, bad sanitary arrangements and poor 
food. The number of cases found in Norway, 
where much fish is eaten; caused Sir Jonathan 
Hutchinson to name it ‘‘ Fish-eaters’ gout,” but 
this can hardly be considered conclusive, as it is 
almost unknown in Greenland, where fish is also 
the staple food. No age is quite exempt, but the 
most susceptible periods seem to be from five years 
of age upwards till puberty; the liability to eon- 
tract the disease diminishes after 30. If treated 
medically from the onset it is probable that the 
disease would never reach the stage at whieh it 
becomes contagious, but the long incubation period 
(average 34 years) makes its early treatment diffi- 
cult; ignorance and fear are the chief obstacles that 
the doctor meets with in his fight against this fell 
plague. The arguments for and against segrega- 
tion and isolation are dealt with exhaustively in the 
book, and charts and diagrams show the results 
obtained under different conditions of treatment. 

The book is divided into sections. It contains 
many illustrations showing the disease at different 
stages of development or treatment. No absolutely 
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efficacious remedy has yet been found, but the 
malady is no longer considered as hopeless. Oils, 
ointments, caustics, injections subcutaneous and 
intravenous, have all been found beneficial, and the 
manner of administration and comparative charts 
showing results already obtained make the book 
more helpful to the physician who for the first time 
finds himself faced with the leprous patient. A 
thing that often makes early treatment difficult is 
that leprosy has symptoms that are common to 
many other diseases. A whole chapter is given to 
this subject; the book also contains minute direc- 
tions for bacteriological examination of patients, 
and so that the practitioner may not forget the rules 
of ordinary prudence, cases are cited of doctors 
who have infected themselves while examining or 
operating upon leprous patients. 

The Indian Lepers' Act, as amended up to 1920. 
is given as an appendix, also the official text of the 
resolutions of the International Conferenee on 
Leprosy assembled in 1923; the latter in French. 
A good alphabetieal index at the end of the book 
will be found very useful by the busy doctor. The 
book is perfeetly up to date, having been published 
in the first month of the present year. Paper and 
binding are fairly good and the printing clear. The 
numerous charts and ~didgrams show that mos! 
‘minute and conscientious attention has been given 
to the subject. 

The authors are to be congratulated on the suc- 
cess of their labour. 


Swanzy's HANDBOOK or DISEASES or THE Eye. 13th 
edition. By Louis Werner, M.B., F.R.C.S.I. 
Published by H. K. Lewis & Co., Ltd., London 
Pp. xvi + 698, with illustrations ineludinz 
coloured plates. Demy 8vo. Price 21s. net. 

The thirteenth edition of Swanzy's '' Diseases of 
the Eye ” has now appeared under the able editor- 
ship of Mr. Louis Werner, who has done his work 
well. The present edition has been completely and 
carefully revised, especially in connection with 
diseases of the iris, of the ciliary body, and of the 
chorioid, the accounts of which have been, in part. 
rewritten. Notwithstanding this, and the addition 
of a few illustrations, as well as many minor altera- 
tions and additions, the volume has only been 

increased in size by some twenty-odd pages. N 

thus retains its well-known characters. The studen! 

and practitioner will find a sound and reliable guid 
to the subject of ophthalmology in this handbook. 
and we have no hesitation in warmly recommendinz 
it to his notice. 

$$$ $< 


Aew Preparations, Andentions, &c. 





SULFOXYL SALvARSAN.— This preparation has recently been 
issued by Messrs. Meister, Lucius and Brüning, of Hoechst. 
ina 5 per cent. solution ready for immediate use. Sulfoxy! 
Salvarsan is chiefly used in the treatment of tertiary 
syphilis, and is now being employed by a number cf 
hospitals and V.D. centres in this country. 
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THE PATHOLOGY OF CLONORCHIS 
INFECTION OF THE PANCREAS. 


By H. B. Newnam, C.M.G., M.D., M.R.C.P., &c. 


Department of Tropical Pathology, London School of Hygiene 
and Tropical Medicine. 


CLONORCHIS SINENSIS is a parasite which, when in- 
festing man, is commonly found in the liver, living in 
‘he bile-duets of that organ. This condition is well 
known, and the pathological lesions associated with 
‘he presence of the parasites in that organ have been 
studied and deseribed by several authors. 

The fact that these parasites may also, on 

ocasion, be found infesting the pancreas has also 
seen noted. Thus in Byam and Archibald’s [1] 
" Practice of Medicine in the Tropics ” it is stated 
with regard to these flukes, “ In heavy infestations 
i few are found in the pancreatic duets and duo- 
imum." Again, Manson-Bahr [2], in Manson's 
“ Tropical Diseases," says, ‘‘ Some instances are 
reeorded of the presence of this trematode in the 
pancreatice ducts, in the duodenum, and in the 
stomach, and of the complication of ascites and 
even of anasarca." Brumpt [3] also states that 
"hen the infestation is intense the pancreas is 
cnerally invaded and altered, 
t would appear, therefore, that although the 
liver is the organ par ezcellence to be invaded by 
these parasites, it is only occasionally that the 
pancreas also is involved, and then only where 
the infestation is a massive one. 

Ihave recently had the opportunity of examining 
pancreatice tissue invaded by these parasites. The 
history of the origin of the tissue is unknown, as 
i! was found among the stock of pathological 
material belonging to the Department of Tropical 
Pathology of the London School of Hygiene and 
Iropical Medicine, and, unfortunately, no particu- 
lrs of its origin, or of the case from which it was 
"bained, were available. 

In examining this tissue with the naked eye, cne 
Was at once struck with the large size of the ducts, 
in which in several places parasites could be seen in 
the lumens. To the feel, the tissue seemed -some- 
what hard and tough, as if due to fibrotic thicken- 
mz. Sections of the tissue were prepared and 
stained by various methods for a detailed examina- 
"on of the pathological changes. 

It is generally stated that the pathological changes 
produced by these parasites in the pancreas are 
smilar to those produced by the same parasite in 
the liver, but investigation showed that in several 
respects the changes noted differed notably from 
those seen in the latter organ, of which a large 
number of sections were examined for purposes of 
comparison. 

On microscopie examination of the pancreatic 
sections the most conspicuous change was the 
marked enlargement and thickening of the pan- 
creatie duets. 





This thickening was due to a marked increase 
of the fibrous tissue which was dense and well- 
organized. Embedded in this fibrous tissue were 
a number of secondary, generally incomplete duets. 
(fig. 3). These duets, lined by a single layer of 
columnar epithelium, appeared to be an attempt 
by the organ to form subsidiary ducts to relieve 
the main duet, markedly blocked as it is by the 
parasites, 

The parenchymatous cells of the organ abutting 
on these thickened ducts are somewhat atrophied, 
apparently from pressure, and, in some cases, 
show fatty degeneration. No definite changes 
could be made out in the islands of Langerhans, 
but the whole organ appeared to show some in- 
crease in the amount of fibrosis, constituting a 
mild form of cirrhosis, 


EPITHELIAL CHANGES, 


The normal lining of a pancreatic duct is a 
single layer of columnar epithelium (fig. 1). In 
the duets inhabited by Clonorchis this epithelium 
is almost invariably destroyed. Occasionally, some 
remains of this cellular lining can still be observed, 
(fig. 2), but, in such a ease, the individual cells 
are considerably altered, and somewhat atrophied. 

Later, in some of the affected ducts a new 
epithelial lining may be developed. This lining 
consists of cells of a different type, being of a 
squamous, flattened variety. These cells form a 
definite layer, many cells thick (fig. 5), the whole 
resting on a delieate substratum of fibrous tissue, 
which would appear to be separate from, but rest- 
ing on, the dense fibrous tissue of the wall of the 
duct. "This thiekened epithelial lining appears, in 
some instances, to be actually superimposed on 
the remains of the old columnar cell layer, and in 
such instances one can see a very definite layer 
of these heaped-up squamous cells resting on a 
delieate base of fibrous tissue, and overlaying the 
somewhat atrophied cells (fig. 6). 

It is difficult to conjecture how this squamous- 
celled lining comes to be formed, as it does not 
appear to show any definite origin from the under- 
lying tissue. 

In rare instances, this heaped-up stratum of 
squamous eells may actually project into the lumen 
of the duet as a definite papillomatous-like growth 
(fig. 4), and such an appearance suggests the pos- 
sibility of the latter taking on malignant characters, 

It may well be that in the accounts of the later 
stages of clonorchiasis, in which it is stated the 
patient may suffer from recurring jaundice, ascites, 
general emaciation, and cachexia, such symptoms 
may be in keeping with an ultimate malignant 
condition. 

This peculiar epithelial hypertrophy is not, in 
my experience, seen in the liver, and would 
appear to be peculiar to panereatie infections. 
The underlying eauses of these marked changes in 
the tissue of the pancreas are a matter of con- 
jeeture, Seeing that the ducts in many cases are 
practically completely oecluded by a mass of the 
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parasites in the lumen, this mechanical blocking 
would appear to aet as the stimulating agent in 
inducing the organism to endeavour to form new 
subsidiary ducts in the thickened wall of the main 
duct (fig. 3), in order to allow the secretion of the 
gland to find a channel for its exit. 

The peculiar epithelial changes described are 
difficult to account for. Possibly the presence of 
large numbers of the parasites in the ducts may 
produce a definite irritative effect. 

On the other hand, the parasites may produce 
some irritative toxic substance, which, escaping 
into the lumen of the duct surrounding the para- 
site, may be responsible in great measure for the 
abnormal cellular proliferation. 
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ON THE MODIFICATION PRODUCED BY 
RADIUM ON AN EMULSION OF AN 
ADENO-CARCINOMA OF THE MOUSE 
AND ITS TRANSFORMATION INTO A 
CURATIVE VACCINE. 


By Piof. G. TizzoNt, 
The Royal University of Bologna, 


Prof. E. CETANNI, 
The Royal University of Modena, 
AND 


G. DE ANGELIS, 
Professor of General Pathology. 


In the most intense advance of the study of malig- 
nant tumours, we think it opportune to state in 
the present note how much we have been able to 
observe in experiments, which, even if preliminary, 
have at least been precise and repeated, concern- 
ing the action of radium on adeno-carcinoma of 
the mouse, and offer, as far as we go, the basis 
of a work of most ample growth, which involves 
a boundless succession of practical and scientific 
questions, 

The specifice eure of tumours, notwithstanding 
the many ways which have received extensive 
trial, does not yet allow a light to arise on the 
` horizon. A brighter ray seems now to have arisen 
in the recent announcement of Gye and Barnard; 
but a eritical examination of this research, although 
shedding a little light on the nature of the filtrable 
virus of chicken sareoma, in no way illuminates 
the genesis of tumours common to the mammalia, 
and above all nothing appears from these studies 
towards solution of the problem of eure, 

As the source of material therapeutie for the 
affections produced by a virus, there always re- 
mains the efficieney of the ancient principle that 
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that which among the pathological produets is 
ot direct value is produced during the growth of 
the virus itself as being chiefly suited beneficially 
to influence the course of the disease which is 
derived from it, and is that which can still, at the 
present day, inspire the greatest faith in the study 
of cancer and other malignant tumours. 

To ensure a profitable result it is not absolutely 
necessary that the nature of the virus be known; 
in many diseases, in fact, there is a filtrable virus, 
as in rabies, variola, infantile paralysis, encephalitis 
lethargica and many others, and the principal scien- 
tific and practical problems in reference to these 
were studied by the investigation of the patho- 
logical products directly obtained, though ignoring 
the morphological characters of the virus and the 
possibilities of culturing it artificially. 

In these cases the essential solution of the 
problem consists in finding in these products, 
which contain the virus in natural culture, the 
certain conditions which determine the fatal limit 
of the death of the virus without at the same time 
causing damage to its vaccinating properties. 

This problem is precisely that with which the 
present research is concerned, taking for its sub- 
ject adeno-carcinoma of the mouse and for its 
destructive agent radium, with its known poten- 
tialities on tumours, and the possibility of guard- 
ing against its effects, 

For such studies, for which we feel that our 
previous researches have fitted us, we have 
necessarily invited the resources of our respective 
institutes, thereby supplementing the deficiencies 
as a special centre for the study of cancer which 
our own district unfortunately possesses. 

We have thus made use of the amount of radium 
possessed by the Institute of General Pathology in 
Bologna, and for the tumour an adeno-carcinoms 
transplanted through a long period and preserved 
at its full virulenee in the Institute of Generi 
Pathology in Modena. 

The dose of radium consisted of 0:10 grm. oi 
pure bromide of radium, safely enelosed in a little 
box of the English type, with a potency of 500,000 
U.R. per centigramme and a total of 5,000,000. 

The tumour with whieh we worked is famous 
for its study by Ehrlieh and later by many other 
authors, Suffice it to say that it presents the 
classical histological findings of mammary adeno 
carcinoma, that with grafts beneath the dorsal skin 
in mice, after an incubation period, which, in cases 
of the greatest virulence, lasted exactly five to six 
days, but which, on the average, was about ton 
to twelve days, constantly produced granules : 
pure neoplasm nodular and characteristieally lobed 
with unlimited power of increasing in size and 
which always attain considerable dimensions until 
at last it reaches a mass equal to, and sometimes 
beyond, that of the animal bearing it, and finall; 
terminates by becoming ulcerated and determinim: 
the death of the mouse. 

The attachment of the graft sueceeds in 100 per 
cent. of the experiments, only in the rarest cases. 
and then only in old animals or during pregnanc) 
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and lactation, the graft may end in total failure, 
although in this case there is an initial growth, but 
this is followed by complete re-absorption, 

As regards the technique employed in this re- 
search, we have adopted that already used in the 
same institute in Bologna in the investigation of 
the action of radium on the virus of rabies and on 
that of variola vaccine. 

Researches on the action of radiation, by Roent- 
zn rays and by radium, made on tumours in vivo, 
which are very numerous, are of no value in our 
problem. It is admitted that the tumour can be 
destroyed by two quite distinet mechanisms, either 
directly by the action of radiation on the neoplastic 
cells, or indirectly by the action of atrophy-produc- 
ing substances which are obtained from neoplastic 
material when subjected to the working of radiation. 
This double action cannot be differentiated during 
radiation in vivo, In this ease, however, some in- 
dication of this indirect factor can be deduced by 
comparison with its more frequently observed retro- 
gressive action on metastases at a distance from 
the radiated points. This indirect action of radia- 
tion is now admitted, by which radiation excites 
the production of inhibitory principles in the 
tumour and produces their action by way of the 
general circulation. 

The study of our problem was conducted upon 
emulsions made with isolated tumours. Researches 
by this method have been made tentatively, but 
nt in sufficient numbers and without having 
led to concordant and definite conclusions, The 
most regardful agree with those of Wedd and of 
Chambers, Morton and Russ, who found that the 
cells of tumours radiated in vitro are in a special 
condition to confer a state-of immunity, but that 
if the radiation is too protracted the immunity 
sinks to zero, The most active rays appear to be 
the 8, whilst the y possess only slight action; 
Haarland, however, does not confirm these results. 

Our researches may be arranged in three series, 
to which we refer successively :— 


(l) MODIFICATIONS PRODUCED BY RADIUM ON THE 


PATHOGENIC POWER OF CANCEROUS EMULSION. 


In this first series we proposed in the first place 
to see if and what action radium exercised on 
cancerous emulsion when in contact with half the 
usual amount of aluminium, and in the affirmative 
^ue we wished to establish what is the time which 
this contact ought to be maintained, so that decom- 
position should result until complete annulment of 
jathogenie power as ascertained by grafting inio 
mice, 

In order to avoid the influence of the surround- 
ing temperature on the activity of the cancerous 
emulsion, as well as on the substance exposed to 
the action of the radium, as much as that of the 
control being kept up to the moment of grafting 
in an ice-chest at á temperature of not more than 
P to 50, 

In this first series of experiments we very easily 
succeeded in establishing the extreme limit of the 


scale of decomposition determined by radium on 
cancerous emulsions, 

In faet, after 24, 5 and 10 hours radiation the 
grafts of the radiated cancerous emulsion constantly 
gave positive results, determining the growth of 
a tumour which, whether judged by the brevity of 
the period of incubation or by its course and ,re- 
sults, could in no way be distinguished from that 
obtained with the control grafts of the same emul- 
sion, but not radiated. 

Henee from these results we are able to affirm 
that by our dose of radium at ten hours exposure 
to radiation the cancerous emulsion preserves its 
pathogenic power intact. 

Equally easy was it to find the upper limit. 
When the exposure of the cancer-emulsion to 
radium was prolonged to forty hours it was success- 
ful in every case, being indifferent as to when it 
was injected into the mouse, and this even if the 
observation of the animal into which the graft 
had been made was continued for many months. 
Indeed, the controls operated on with half of the 
emulsion not exposed to radium, but maintained 
in conditions identical to those of the radiated, 
constantly presented tumour growth without any 
modification as to whether the grafts had been prac- 
tised from animal to animal with fresh emulsion. 

From this we have been authorized to conclude 
that forty hours exposure to radium of our dose 
constantly and definitely annulled the pathogenic 
power of the cancerous emu!sicn of the aceno- 
carcinoma of Ehrlich. 

If, perchance, it is thus possible easily and 
successfully to establish the extreme grades of 
action of radium upon cancerous emulsions in re- 
gard to the time of radiation, it is not other- 
wise easy to obtain with absolute precision the 
intermediate grades, which, for us, present the 
greatest interest. 

In this respect we have now been able to 
demonstrate that twenty hours radiation has 
represented the uncertain fatal limit, and that 
twenty-four hours radiation has constituted the 
fatal limit somewhat lower, according to the pre- 
sent finding. 

In fact, in three animals operated on with emul- 
sion exposed for twenty hours the result was 
not less sure and constant, although with dimin- 
ished effect; of these two only succeeded positively, 
but with much retarded growth of the tumour, 
after thirty-five and sixty-one days respeetively, 
and with a course somewhat slower than usual, 
though the result was always lethal. In animal 
No. 8 the result remained permanently negative. 
Indeed, after twenty-four hours’ radiation the 
effects were constant, that is, no positive grafts 
in the mice treated with emulsion for this period 
of time, 

From this it may be eoneluded that twenty 
hours radiation are not yet sufficient completely 
to annul the pathogenic power of cancerous: emul- 
sion and that the minimum time in which to 
obtain this effect as revealed. by us is twenty- 
four hours. There still remains a restricted space 
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of four hours time to be explored to reveal it 
and how it behaves in the two times presently 
found; that is, we propose to undertake further 
research, precisely directed to filling up this gap. 
So far, according to the actual state of the matter, 
we ean present this scale: 


After 10 hours radiation ... No demonstrable action 
.. Incomplete and inconstant action 
.. Complete and constant action 


” 20 ” LEJ 

” 24 . ” 

In the presence of these results one most im- 
portant consideration has not escaped notice: the 
analogy which the behaviour of cancerous material 
in the presence of radium reveals with other dis- 
eases undoubtedly due to filtrable viruses, such as 
rabies, Jennerian vaccinia, &e. 


(2) BENEFICIAL EFFECTS PRODUCED BY PROPERLY 
RADIATED CANCEROUS EMULSION ON THE COURSE 
or DEVELOPED CANCER. 

In order to determine better the numerical limit 
'of inaetivation of the radiated cancerous emulsion 
in so far we wished to see if, like emulsions com- 
pletely deprived of their pathogenie action, they 
had curative properties like that submitted to 
twenty-four hours of radiation, as this should be 

very near to the real ‘fatal limit, 

The results obtained in this series of experiments 
are as successful as they are encouraging. We 
have, indeed, observed that the injection of 23 c.c. 
of the emulsion radiated for twenty-four hours made 
into the tumour which had already visibly grown 
and had reached considerable dimensions (maximum 
diameter 20 to 25 mm.) arrested the growth of it 
and brought about its gradual recession until it had 
completely disappeared. This involution of the 
neoplasm is accompanied by a peculiar softening 
of the tumour which becomes pulpy and little by 
little disappears without leading to ulceration and 
without producing any lesion whatever in the 
overlying skin. Later researches will describe what 
are the histological modifications which accompany 
the reabsorption of the tumour and complete cure. 

Only exceptionally, when to the injection of the 
emulsion there is udded some external mechanical 
cause, even merely the pressure exerted by the 
collodion applied to protect the part, there may 
be observed a dry aseptic necrosis of the tumour, 
nt first partial and then extending to the whole of 
the neoplasm, which cleanly separates from the 
surrounding normal tissues by a limiting sulcus. It 
is ultimately east off, leaving the impression of 
its contour which forms a sort of sac beneath the 
tumour, a process of repair and regeneration of the 
skin and sometimes some fine hairs. Instead, if 
in the cure of the tumour cancerous emulsion 
radiated for forty hours by the method indicated 
was used, success was quite indifferent, and the 
neoplasm followed its course to a lethal issue, with- 
out any appreciable difference from the controls. 
Therefore, between the fatal limit with conserva- 
tion of the curative vaccinating power and that a 
little more elevated at which the vaccinating pro- 
perty also disappears, there intervenes by how much 





is now known, a long period of time, which in our 
experiments was found to be sixteen hours. 

With this then we have established that the 
emulsion radiated for twenty-four hours, although 
it has completely lost its pathogenie power, has 
yet preserved a good part of its vaccinating powers, 
so that it acts most effectively on the same tumour 
as that from which the emulsion was derived, 
determining its complete disappearance, having 
acted as a curative auto-vaccine, 

None can avoid the importance of this conclusion 
in that the proper grade of radiation can make the 
vaceinal effects comparable to the proper. attenua- 
tion of a virus or of the respective cultures first 
revenled by the immortal genius of Pasteur in the 
transformation of the virus of vaccinia. 


(3) MECHANISM OF -ACTION OF PROPERLY RapniaTED 
CANCEROUS EMULSION IN THE CURE OF CANCER. 


After having recognized the curative action of 
cancerous emulsion the need spontaneously arose 
of knowing by what mechanism this action is exer- 
cised. And more precisely if this beneficial effect 
ean be ascribed to the category of direct action, 
whether, that is to say, it should be related to the 
induced radio-activity conferred by the radium and 
afterwards to the emanations and radiations which 
the radiated emulsion has liberated in the heart 
of the tissues into which it was injected during 
the period of disaetivation; or whether it should bc 
ascribed to the category of indirect action, where- 
by the effect of the vaccinating principle developed 
in the emulsion under the influence of radiation. 

To this end we have aetivated a solution of an 
indifferent salt, choosing physiological solution of 
sodium chloride and exposing it to radium for the 
time necessary to leave a clear impression on a 
photographie plate, equal in intensity to that left 
by the cancerous emulsion under identical conditions. 

The radiated saline solution was then injected in 
the amount of ài c.c. round a tumour already 
arrived at various periods of growth without pro- 
dueing in the neoplasm any modification in its 
development, course or issue, The death of the 
animal supervened in the same time as that oí 
the control. Equally negative results were obtained 
with eancerous emulsion kept in the ice-chest for 
twenty-four to forty hours, but without being ex 
posed to the aetion of radium. 

It still remained to be seen whether an emulsion 
of physiological origin conveniently radiated had 
the same effect as the cancerous emulsion on 
tumours heavily developed; we observed that the 
mouse exhibited much sensitiveness to the toxicity 
of the degeneration products of heterogeneous 
tissues. 

The completely negative effect of the control per- 
mits of the conclusion that it is not to the induced 
radio-aetivity acquired by the cancerous emulsion 
by the effect of its exposure to radium and no! 
merely to the preservation of this emulsion in the 
cold for a time equal to or greater than that which 
serves to confer the vaecino-curative power on the 
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ndiated emulsion, to which the efficacy of this 
last is due, as if the same constituents of the 
cancer which are found in the relative emulsion 
and to its transformation in a curative vaccine at 
once totally lost by the action of radium its patho- 
genic power. 

By means of radium we have thus arrived at 
the basal result of future research, that is to say, 
to destroy completely the pathogenic power while 
preserving completely or in a great proportion its 
vaccinating properties, which in like manner are 
in evidence to advantage in the preparation of an 
auto-curative vaccine by which the cancerous 
emulsion, as in the better viruses, counteracts alike 
harmful matter and useful matter, distinetly or in 
reciprocal transformation. We are thus brought 
back to the ancient touchstone, the spear of 
Achilles, which had the power of healing the 
wound which it produced. 

Up to now we can say nothing of the properties 
oi this vaccine which we propose to study intensively 
to know especially its scientific and practical ends; 
i and how much it maintains its activity; how 
mueh'in the liquid state and how much in the dry 
state; whether it be possible or not, its greatest 
concentration and preservability; if it be possible 
to succeed in separating it from the inactive and 
eneumbering material; if it acts locally only and 
in the surrounding zone of the tumour, into which 
t has been exelusively injected in these tests, or 
ii the same efficacy is verified when the vaccine is 
introduced into distant parts, because its use 
should not be limited to tumours which are external 
ot in readily accessible situations. 

Equally one cannot speak at this state of the 
research on the possibility of its application to 
man, Whether, that is to say, one can prepare an 
iuto-vaecine for human use which will have an 
ifitet equal to that prepared for mice, 

For this purpose there will still be opportunity 
to determine in priority the question whether every 
vaccine would possess specificity exclusively for 
the tumour from which it was derived or whether 
the vaccine from a tumour would possess the poiy- 
vileney neeessary to be of service for more varieties 
of tumour. 

In the first sense, we shall speak of the failures 
in man of the therapy found useful for tumours in 
snimals; in the second, the parimmunity brought 
to light by the researches of Ehrlich, and, more 
particularly, by the recent studies of Gye and 
Barnard, which indicate that the oncogenous virus 
is constituted by the necessary co-operation of two 
‘actors, one specific and one general. ln our case 
the vaecine may be attached either to the general 
laetor, and then its task will be rendered extremely 
easy, or to the specific factor, and will then en- 
counter in its attenuation the very grentest prac- 
tical difficulties sometimes insurmountable, and it 
will be, above all, necessary to establish a careful 
selection of the radiation useful in the special case, 
among which the manifold nature that analysis 
teveals emanates from the radio-active substance. 

Hence, without wishing to revive excessive 





illusions, at present we can only say that our 
actual experience offers at least a first solid support 
for the continuance of the research up to the point 
at which the results obtained authorize us to try 
the test in man, and in the meantime to 
furnish once again the demonstration that here is 
opened one way to arrive with well-founded hope 
at the solution of a eruel problem which is at once 
scientific and humanitarian. 


A STUDY OF SOME REMOVABLE CAUSES 
OF UNEMPLOYMENT AND CRIME. 


By F. G.. Cawston, M.D.Cantab. 


(Read at the Congress of the S.A. Association for the Advanée- 
ment of Science, held at Oudtshoorn, C.P., July, 1925.) 


PSYCHO-ANALYSIS is of little practical value, except 
as it has taught us means of preventing delinquency 
and mental disease and has revealed causes of unem- 
ployment and crime which can be removed. 

Unemployment, crime, the native question and the 
missionary programme may be regarded either as of 
academic interest only, merely as nuisances to the 
well-to-do citizen, or as providing a task for those 
who are prepared to take their share in the solution 
of these problems, by emphasizing a need which they 
can in part supply. It is a cause for satisfaction that 
the Government is tackling the whole subject of 
unemployment so bravely and is endeavouring to 
separate the various classes of unemployed, which 
will ever remain as a problem for the Government, 
the municipalities, philanthropic bodies and the 
individual. 

Efforts have sometimes been made to find employ- 
ment for all, without due consideration of the ability 
of the unemployed workman. In some instances 
unemployment, like crime, must be regarded as a 
disease for which there is a sufficient explanation, if 
this is sought for; and, sometimes, the cause can 
readily be removed by appropriate treatment. 

Among the physical causes of unemployment which 
I have encountered whilst acting as & member of the 
Juvenile Affairs Board at Durban may be mentioned : 
squint, nystagmus, osseous growth at the knee 
(removed by operation), short sight (corrected by 
spectacles), bilharzia disease in a mentally deficient 
lad, deafness, advanced dental caries in a lad com- 
plaining of the cigarette craving and under a suspended 
sentence for the theft of bicycles, deflected nasal 
septum (requiring operation), extensive nasal dis- 
charge (cured by nasal douching), flat foot. 

Any of these conditions may conceivably lead to 
either unemployment or crime. 

As the liquor craving is commonly associated with 
crime in the adult, so the cigarette craving is some- 
times associated with crime in the juvenile adult. 
My experience in general practice convinces me that, 
in many cases, the lure of liquor may partly be 
explained by indigestion due to dental caries or to a 
persistent high blood-pressure, and that an incorrect 
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diet may often lead to a craving either for liquor or 
for cigarettes. a 

One gentleman requested me to get his wife of 72 
into an inebriates’ home; but I found her condition 
quickly responded to treatment, when three decayed 
teeth had been extracted and an acid condition of the 
stomach had been corrected. 

It has been suggested that some form of moral 
instruction be given as part of the school curriculum 
in Natal. The lack of commercial morality, gentle- 
manly behaviour in public and respect of parents must 
be regarded as essential causes of delinquency among 
juveniles in the present day. The rushed meals and 
lack of real home life tend to lessen a child's respect 
for its elders. 

A mother once complained to me that her boy was 
repeatedly stealing her cigarettes ! 

Then I do not see how it is possible to deal with 
the case of the released prisoner or with the juvenile 
who is placed under a suspended sentence, until some 
further efforts are made to compel them to pay back 
what they have stolen or, by other means, to get right 
with those they have wronged. 

Attention has recently:been given to the desirability 
of imparting definite information in regard to the 
sexual life to those boys and girls who attend 
the Government schools in Natal. The vast majority 
of young persons derive their first knowledge of sexual 
relationship from their companions, either at school 
or at the cadet and scout camps, and many of them 
are exposed to the conversation of natives about these 
matters on their way unattended to school or on their 
way home. The increase of divorce and the large 
number of children who have been rendered fatherless 
as a result of the recent war has accentuated the 
problem ; for a growing lad needs a father as much as 
he needs a mother. Parents tend to forget that, as a 
rule, children have few of those evil ideas associated 
with sexual things which are common in later years. 

Some teachers hold that conscience is a sufficient 
guide for the school-child; though most teachers of 
experience are wide awake to the tendencies towards 
sexual indiscretion that exist in schools and do give 
occasional words of warning to their scholars. 
Although it is dangerous to allow a child to leave 
school without some definite instruction in regard to 
the sexual life, it is difficult to see how each can 
be reached individually. 

A lad was brought to me who had been up before 
the Durban magistrate for sexual crime. Up till the 
age of fifteen, when he left school, he had taken no 
interest in sexual things ; but, being out of work for a 
few months after leaving school, he had been led to 
indulge in what he believed to be the practice of 
married persons. In this case there would appear to 
be little fear that he would continue as he did, as soon 
as his ideas of sexual things had been corrected. 

There are some strong reasons against sexual 
instruction in schools being entrusted to the un- 
married lady school teacher, and I have great doubts 
of the value of those portions of botany and natural 
science which have been chosen to prepare the child's 
mind for the sex problem as it affects the human race. 
It would be better to make such instruction more 


thorough and to confine it to the older.children. It is 
most important that sex instruction in schools should 
contain nothing that is contrary either to science or 
to scripture, and that means that those who are to 
impart it must have a thorough knowledge of both. 
It is the lack of these two essentials that is responsible 
for practices which no true scientist or God-fearing 
person could entertain for a moment. What veterinary 
surgeon would entertain the possibility of tearing 
away the “ after-birth” before it is properly formed 
in the womb, or would attribute a strong fertility on 
the part of the male to lack of control? Yet these 
are views which are held far too commonly and little 
is done to counteract them. 

Those who advocate the definite education of our 
rising generation as to the principles of the sexual life 
must guard against the tendency to overeducate; for 
&n outlet is needed for the sexual instinct of young 
people which is quite independent of reason. "There 
are some valuable instincts associated with the sexual 
part of our being, such as modesty, migration and the 
desire to possess what is pleasing. These may run 
riot if left to themselves, and every boy and girl needs 
to be safeguarded against the possibility of these 
instincts carrying them into wrong channels. 

So far, sexual instruction in schools has been rather 
of a corrective than of a positively instructive nature. 
It has been general to regard all manifestations of the 
sexual nature as wrong and requiring restraint. This 
has caused endless anxiety in many earnest young 
persons ; for, throughout their school years, they have 
been given to understand that all sexual thoughts 
are necessarily impure ones. 

Unemployment is an important cause of juvenile 
delinquency, and, although it is difficult to see how 
best to lessen the obvious results of overcrowding 
and the undesirable home surroundings in which many 
juveniles are placed, mention should be made of the 
large number of families which are drifting into the 
towns, through lack of employment on the farms, 
and the tendency of such persons to engage in liquor- 
selling to natives and Indians with the regrettable 
influence which such illegal practices must have on 
their children. 

Efforts have been made to get into touch with all 
juveniles who come before the Durban courts and are 
known to be living in undesirable surroundings, 
and, in various parts of the Union, hostels are being 
formed for young persons who have no homes of their 
own, whilst looking out for employment or until such 
time as they may become self-supporting. Particular 
attention should be paid to juveniles under a sus- 
pended sentence, or to those who have associated with 
criminals in or out of gaol. 


CONCLUSIONS. 


(1) Although unemployment and crime must be 
recognized as insoluble problems under present con- 
ditions, there is often some physical or mental cause 
for them and this should be investigated and, where 
possible, removed by appropriate treatment. 

(2) It is most desirable that juveniles be urged and 
assisted in their efforts to get right with those they 
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have wronged ; even, if necessary, by working off their 
dues under Government supervision. 

(3) In view of the sexual cause of much crime, the 
present methods of preparing young persons for the 
sexual life require revising, so as to safeguard 
the juvenile delinquent from those temptations to 
which he is particularly exposed. 


——9———— 


Correction.—In Dr. J. M. Fiallos's paper, pub- 
lished in Journal of Tropical Medicine and Hygiene, 
December 1, 1925, on '' Castellani’s Fermentation 
Phenomenon,” the paragraph B. typhosus + B. 
morgani + B. proteus (p. 427) should read as 
follows: '' B. typhosus alone produces acidity, 
never gas; B. morgani produces neither acidity 
nor gas; the mixture of the three germs produces 


"» 


gas. 
————»———— 


A Comparison of the Khan with the Wassermann 
Test (Mildred H. Faupel, Bulletin of the John 
Hopkins Hospital, September, 1925).— The value 
of the Khan precipitation test for syphilis was 
studied in specimens of blood from 400 patients in 
comparison with the Wassermann test. Of these, 
42 per cent. showed absolute agreement, 3:8 per 
cent. good relative agreement, 5 per cent, partial 
agreement, and 1 per cent. absolute disagreement. 
The eo-efficient of correlation for the series was found 
to be 079. The method is comparatively simple 
and the reaction is completed within five to thirty 
minutes after mixing serum with antigen. The test 
is of especial help in cases in which the rapidity 
v! obtaining results js an important factor. The 
test has not been found applicable to spinal fluids. 





Lichenoid Sarcoid, An Unusual Case (Carroll 
S. Wright, M.D., Archives of Dermatology and 
Syphilology, September, 1925).— The case described 
in this paper presented a most unusual form of 
sureoid; it appeared at first as areas of loss of 
pigment in which lichenoid plaques develop. The 
condition was associated with a pulmonary tuber- 
culosis, which apparently developed four years after 
the appearance of the cutaneous manifestations. 
There still seems to be doubt as to the tuberculous 
nature of sareoid. Until recently no one had re- 
ported the finding of the tubercle bacillus in sec- 
tions of tissue from the nodules. In 1921 Kyrle 
was able to demonstrate the organism by staining in 
sections made from patches examined within ten 
days of their appearance. After this time they 
disappeared. Kyrle was unable to demonstrate the 
bacillus by animal inoculation, It was his opinion 
that the lesions were caused by foci of bacilli in 
the skin producing a foeal reaction, the bacilli dis- 
appearing soon after the onset of the reaction. This 
work requires confirmation. 
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MALTA FEVER AND INFECTIVE ABORTION. 

AT a recent joint discussion of the Sections of 
Comparative Medicine, Obstetries and Gynecology 
and Tropical Diseases and Parasitology, at the Royal 
Society of Medicine, the subject dealt with was 
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Infective Abortion 
Malta Fever. 

In opening the discussion, Professor John Eyre 
pointed out that during the past decade a number 
of observations and experiments relating to Bacillus 
abortus on the one hand, and the organism which 
is regarded as the causative factor in the production 
of undulant or Mediterranean fever on the other, 
appear to indicate that the relationship existing 
between these bacteria is extremely close and 
suggest a new interpretation of results obtained by 
earlier workers. The trend of present-day opinion 
is to regard these two organisms as identical or so 
closely allied as to be included into one group or 
genus to which the name Brucella has been given. 

Culturally, morphologically, and in their bio- 
chemical reactions the two organisms are indistin- 
guishable, and attempts have been made to differ- 
entiate them by serological means, such as agglutina- 


in Cattle and its Relation to 


tion, complement-fixation and absorption tests. 
Eyre, however, while drawing attention to the 


tendeney there was to make a diagnosis of identity 
upon serological grounds alone, contends that 
serological groupings are not all-important. 

It was long considered that undulant fever was 
restricted to Malta and the Mediterranean littoral, 
so that Malta fever and Mediterranean fever were 
employed as synonyms for the disease. Further 
experience showed the malady to prevail far inland 
in Italy, France and Spain. It has also been 
recognized in India, Asia, Africa and America, and 
sporadic cases are also now being occasionally met 
with in England, so that the disease may now be 
considered world-wide in its distribution. 

An etiological study of the relationship between 
Malta fever and infective abortion produces some- 
what conflicting results. 

As long ago as 1911 it was shown that the B. abor- 
fus was present in a large percentage of samples of 
cow's milk submitted to. guinea-pig inoculation and 
that the organism was exereted by the animal even 
when there was no obvious lesion of the udder. 
Soon afterwards the sera of some children were 
found to react positively with the abortus, and 
this may be correlated with the fact that children 
constitute the great proportion of the milk-drinking 
individuals in a | community. It was then found that 
the milk of some London cows possessed the power 
of agulutinating laboratory cultures of Micrococcus 
melitensis and it is now believed that the agglutina- 
tion is probably dependent upon the amount of in- 
fection of B. abortus present in the cows, and it 
seemed difficult to imagine that the English strain 
of this organism could be virulent for man. 

The knowledge of these facts led to inquiries 
being made into the possibility of the infection of 
man by B. abortus, and it was shown that tho 
serum of some individuals would agglutinate this 
organism in fairly high dilutions. Negative results, 
however, were obtained on injecting both men and 
monkeys intravenously with large doses of living 
B. abortus cultures, An investigation into 
the complement-fixation reactions towards this 
organism in cases of abortion in women yielded 
completely negative results. 


also 


In some parts of Austria the contagious abortion| 
of cattle is stated to be rife in districts in which) 
undulant fever has not yet been observed in man.) 
Further, pregnancy and Malta fever frequently co-, 
ineide without abortion supervening, though laeta-| 
tion may be somewhat curtailed. | 
Careful recent work in Rhodesia, on the other) 
hand, shows that in that country, and particularly 
in Southern Rhodesia, cases of undulant fever occur | 
in men, women and children who cannot have become | 
infected from goats, but who reside, or have resided, 
on farms or areas where cattle are, or have been, | 
infected with the organisms causing infectious abor- 
tion. If this association can be verified in one | 
country, it will undoubtedly be found to exist wher- 
ever these diseases are encountered. If, then, this | 
insidious disease of cattle which is now known to 
be world-wide in its prevalence ean, in any circum- 
stances whatever, become infective to man, it is a 
matter of the greatest importance, and demands the 
most careful consideration. There are, however, 
still too many inconsistencies and discrepancies 
urgently calling for investigation, and many links 
must be added to the chain of evidence before we 
ean give whole-hearted support to the view that 
B. abortus and Micrococcus melitensis are identical 
organisms, with all that the view connotes. 
F. E. T 
———— p ———— 


Annotations. 





Biological Investigation of California Rice Fields 
and Attendant Waters with Reference to Mosquito 
Breeding (W. C. Purdy, Public Health Bulletin, 
December, 1924).—Aside from the several findings 
which are stated, the two years’ biological investiga- 
tion in California presents one or two outstanding 
items of more interest than is usually accorded to 
routine results, The interest in the matter attaches 
partly because the information referred to is un- 
expected and out of the ordinary, and partly because 
of the human interest involved, the possible public 
health effects. The first item is the practical 
absence of mosquito breeding on the Nelson rice fiel 
This fact was established by persistent and con- 
tinuous collections during the entire rice-growing 
seasons of 1919 and 1920. Meantime, nearby 
puddles and ditches showed breeding, and, during 
the second season, when three additional rice and 
four additional ditches were included, all these 
showed breeding. The Nelson rice field alone 
stands out from all the other fields and related 
waters by reason of the radical difference it cx- 
hibits in that it practically fails to breed mos- 
quitoes. This failure suggests the presence of 
some natural agency which operates to inhibit 
breeding. Such a natural ageney would, it is 
needless to say, be a thing greatly to be desired. 
The second item is the apparent results of the 
senreh, during the second season, for the probable 
reason for lack of-breeding in the Nelson field, an 
inquiry as to just what this natural inhibitive 
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agency might be. To this end a careful comparison 
of the Nelson field with all the other fields and 
puddles seems to indicate no considerable or 
essential difference in: 


(1) Number of larval enemies. 
(2) Relative amount of food supply. 
(3) Temperature, 
(4) Alkalinity of water. 
(5) Free CO,. 

(6) Dissolved oxygen; or 

1) 


(7) Relative stability. 


The study of the alga growths, however, does 
reveal a difference which appears to be as funda- 
mental and as well marked as is the contrast in 
breeding. The Nelson field contains a very heavy 
zowth of a blue-green alga which is not found, 
«cept in rare instances and in very minute quan- 
tities, in any of the other fields or waters examined, 
Uther alge appear on the Nelson field in very 
small amount only. Moreover, this same blue- 
men (Tolypothrix) was similarly prevalent on the 
Nelson field in 1919. Further testimony concern- 
ing the apparently larvicidal effects in water con- 
taining this alga is furnished by the field tests and 
these effects seem potent not only for very young 
lire, but also for vigorous, half-grown ones; and, 
finally, the water in the feed canal (before coming 
m contact with this alga) is found to be favourable 
ir larval development. Meantime, no explanation 
is yet available as to the manner in which the 
lavicidal ageney acts. While definite conclusions 
may not safely be drawn from the field tests, which 
were earried out during one season only, yet it is 
|«missible to say, pending further research, that 
there exists a possibility and even a probability 
that the lack of mosquito breeding on the Nelson 
nee field—in which matter it differs fundamentally 
irom all the other waters examined—may be re- 
lated in no small degree to the other outstanding 
diference which this same field exhibits, in that it 
contains a heavy growth of the blue-green alga 
Tolupothriz. 


Radium Therapy in Dermatology (G. Allen 
Robinson, M.D., American Journal of Roentgen- 
ology and Radium Therapy, August, 1925).—In 
this paper the author gives his experiences with 
"dium in the treatment of keloids, birthmarks, 
lupus erythematosus, verruca and epidermoid car- 
"noma of the skin. Keloids can be successfully 
treated by this method, but response to treatment 
varies with the size, thickness, consistency, rate 
of growth and duration. Recent, small, soft, 
mpidly-growing keloids in young subjects respond 
most quickly and with the best end-results. Sur- 
seal removal of large keloids, with post-operative 
radiation to prevent recurrence, is suggested. 
Splendid results are obtained in the treatment of 
"wemous angioma and port wine marks, provided 
careful methods of radium application are used. 
The results of treatment of pigmented moles have 


———Á e 


not been satisfactory; cases of melanomata have 
responded well, Verruce are radio-sensitive and 
one treatment is generally sufficient to remove the 
lesions. Epidermoid carcinoma of the skin and 
lupus erythematosus are greatly benefited by radium 
treatment. 


Leukoderma following Dermatitis Venenata 
(Rhus toxicodendron) (Lee McCarthy, M.D., and 
Lawrence K. McCafferty, M.D., Archives of 
Dermatology and Syphilology, September, 1925).— 
Kaposi first pointed out that leukoderma may 
follow various cutaneous eruptions, For many 
years syphilis has been accused of being the sole 
cause of this form of leukoderma, but a sufficient 
number of cases have been reported subsequent 
to psoriasis, parapsoriasis, pityriasis rosea, lichen 
planus, seborrheie eczema, lichen simplex chroni- 
cus, &ec., in order to dispel all doubt as to the non- 
specificity of leukoderma. The explanation of the 
production of this depigmentation is not clear in 
the case described in this paper as in those follow- 
ing the various diseases mentioned above, It is 
known, however, that leukoderma following syphilis, 
psoriasis, &c., originates on those lesions which have 
been but slightly infiltrated; such is the case in 
the lesions of dermatitis venenata. The question 
naturally arises whether one is.dealing here with 
a true primary leukoderma due to a derangement 
of the pigment function of the skin areas invaded 
by the toxins of Rhus toxicodendron, or a pseudo- 
leukoderma resulting from exposure to the affected 
parts of the rays of the sun. Brandweiner believes 
that leukoderma following syphilis is due to a tem- 
porary derangement in function of the pigment- 
forming cells resulting from the action of the 
syphilitie virus. It seems plausible to believe that 
the toxins of Rhus toxicodendron could produce 
a similar disturbance in the function of the pig- 
ment-producing cells of the involved areas. The 
authors' belief is further strengthened when it is 
recalled that in their ease the lesions of dermatitis 
venenata had completely healed ten days before 
exposure to the sun. Accordingly, it may be con- 
cluded that in the case described in this paper a 
true or primary leukoderma is being dealt with. 
Leukoderma has been repeatedly treated with 
Alpine light. In general the result has been dis- 
appointing. This form of treatment was resorted 
to in the case described. Five treatments were 
given at intervals of three weeks. A mild erythema 
over the involved area was produced at each visit. 
Judging from the amount of improvement which 
took place during a month it is believed that the 
achromia will be completely cured within a short 
time, 





Observations on the Sigma Reaction for Syphilis 
(H. Everett Smiley, M.D., Archives of Dermatology 
and Syphilology, September, 1925).—Trom the re- 
sults of the experiments described in this paper the 
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following conclusions may be drawn: The Sigma 
reaction offers a reliable index in following the 
cffect of a course of treatment for syphilis. Tho 
validity of the Sigma reaction is apparently not 
affected by treatment, Much more information 
can be gained from a course of Sigma readings 
than from a similar course of Wassermann readings. 


Immunological Reactions of the Isolated Carbo- 
hydrate and Protein of Pneumococcus (Oswald T. 
Avery, M.D., and Hugh J. Morgan, M.D., The 
Journal of Experimental Medicine, September 1, 
1925).—Investigations have proved that the isolated 
carbohydrate of pneumococcus is non-antigenie in 
the sense of stimulating antibody formation. The 
isolated protein of pneumococcus is antigenic; it 
induces the formation of antibodies which react 
with nucleoprotein fractions of organisms of homo- 
logous and heterologous types. The antiprotein 
sera do not agglutinate type-specific strains of 
pneumococeus, or react with the carbohydrate de- 
rived from them. 


The Antigenic Properties of Solutions of Pneumo- 
coccus (Oswald T. Avery, M.D., and James M. 
Neill, Ph.D., Journal of Experimental Medicine, 
September 1, 1925).—It is found that intact 
pneumococci, possessing specific antigenic powers 
unimpaired by cultural or other procedures, give 
rise to agglutinins for organisms of the homologous 
type and to precipitins for the type-specifie carbo- 
hydrate derived from them. Solutions of pneumo- 
cocci free of all formed elements, but containing 
the carbohydrate and protein of the original cell, 
fail to stimulate the formation of type specific 
antibodies. Sera prepared in this manner do not 
react with the carbohydrate constituent of the cell 
and do not agglutinate organisms of the homologous 
type. The loss of this antigenic function is related 
to changes incurred during dissolution of the bac- 
terial cell. Solutions of the cellular substances of 
pneumococcus, although lacking the specific anti- 
gen of the whole cell, induce the formation of 
antibodies reactive with pneumococeus protein re- 
gardless of the type from which the latter is derived. 


Cause of Nitritoid Crisis following Intravenous 
Injection of Arsenicals (Ernest Friedrich Müller, 
M.D., Archives of Dermatology and Syphilology, 


September, 1925).— It was observed that the 
patients who reacted to arsphenamin with un- 
usual symptoms of a nitritoid crisis and those 


who showed equally unusual symptoms after in- 
jections of silver arsphenamin, i.e., a decrease in 
the number of leukoewtes in the blood with or 
without visible manifestation, will also react posi- 
tively to the Widal test without showing any ap- 
parent sign of hepatic involvement, Following 








the studies described in this paper on the causes 
of Widal's hwemoclastie crisis and entirely inde- 
pendent of any possible hepatie involvement which 
would entail an abnormal condition of the involun- 
tary nervous system, it must be assumed that in 
the seven patients with a positive reaction, even 
the simple act of taking nourishment leads to an 
abnormal reaetion of the leukoeytes and of the in- 
voluntary nervous system, The fact of the presenc: 
of the Widal hemoclastic crisis is proof that ab- 
normal conditions exist in these patients. This 
confirms former conclusions that the unusual re- 
aetion in the blood following injections of silver 
arsphenamin into patients who also show symptoms 
of a nitritoid crisis after administration of arsphena- 
min is not due to the drug, but rather to a patho- 
logical reactivity of the involuntary nervous system. 
This abnormal reactivity, latent in the body before 
injection and manifested by an unusual reaction of 
the body itself, is due to a disturbanee of the in- 
voluntary nervous system. 





The Wassermann Test. XV.—The Effect of Bis- 
muth on the Wassermann Reaction in Patients Un- 
responsive to Arsphenamin (Archives of Derma- 
tology and Syphilology, September, 1925).—It is 
found that bismuth lowers the strength of the Was- 
sermann antibody not only in patients who are 
responsive to arsphenamin, but also in those who 
are unresponsive. The average reduction in this 
series, composed largely of arsphenamin-resistant 
patients, was 39 per cent., which probably repre- 
sents the minimum effect of bismuth. Nine-tenths 
of the reduction was obtained four weeks after the 
end of treatment, and the remaining one-tenth by 
the sixteenth week. In patients with old syphilis 
bismuth does not give any slower serologic action 
than the arsphenamins. The reduction would 
appear to be permanent, at least it was found to be 
permanent for the six months the patients were 
under observation. The few patients who showed 
a relapse received less than the standard dosage. 

Variable factors, such as the strength of the re- 
action, the clinical stage and duration of the disease 
and the total dosage, which usually render serologic 
interpretations of doubtful value, exerted a negli- 
gible influence in this particular series and permitted 
direct comparison between patients responsive and 
unresponsive to arsphenamin. However, the extent 
of the reduction of the Wassermann antibody corre- 
sponded to the intensity of treatment, All the 
Wassermann-fast patients in this series had shown 
no change in the strength of the Wassermann anti- 
body under treatment with arsphenamin. One-half 
of these patients reacted to bismuth as compared 
with five-sixths of the patients who were responsive 
to arsphenamin. Also the quantitative reduction of 
the Wassermann antibody in these patients was one- 
half of that of the arsphenamin responsive patients. 
After the first course of treatment the total amount 
of arsphenamin and mereury administered had no 
apparent influence on the action of bismuth. 


Dec. 15, 1925] THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 447 





Chemotherapeutic Experiments with Chaulmoogra 
and Allied Preparations (Otto Schobl, Philippine 
Journal of Science, April, 1924).— No disinfecting 
effect was shown upon acid-fast bacteria by the vapours 
of chaulmoogra and Hydnocarpus oils, but the volatile 
constituents of certain essential oils show high disin- 
fecting activity with a strong indication of selectivity 
toward acid-fast bacteria. 


The Preparation ‘of Endo's Medium (Norman 
MacL, Harris, Military Surgeon, September, 1925). 
—The author is of the opinion that the following 
factors produce a satisfactory Endo medium. As 
a basis, Levine's formula, which does away with 
one of the root troubles, namely, meat extract. A 
hasie fuchsin containing both rosaniline and para- 
rssniline; other fuchsins are productive of irregu- 
lar results. A hydrogen-ion concentration within 
the limits of pH 7:4 to 76, Any peptone that will 
sve with Levine’s formula a vigorous growth; 
"Difeo" is highly recommended. 


Diabetic Retinitis (Harry Friedenwald, M.D., 
Journal of the American Medical Association, August 
5, 1925).—Diabetie patients developing retinitis 
generally present the punctate form which is most 
marked in the region between the superior and in- 
terior temporal vessels, but may extend to other parts 
of the retina. The spots are usually small, but may 
coalesee into lines or even large masses, They 
ore usually accompanied by fine hemorrhages. The 
optie dises are of clear outline; there are no signs 
(f retinal edema, and ill-defined ‘‘ cotton-wool ”’ 
spots are rarely found. Other conditions—throm- 
bis of the retinal vein, retinitis proliferans and 
profuse hemorrhages— are of rare occurrence. 
Retinitis punctata centralis was found in thirty- 
three eases with diabetes, and in eighteen without 
diabetes, of which latter nine showed evidences 
of nephritis, At most only nine cases could 
therefore be certainly classified as arterio-sclerotic 
retinitis. The view of Foster Moore, that this 
form of retinitis is primarily due to arterio-sclerosis, 
would lead us to expect to find it frequently, much 
more frequently without diabetes than with it, 
because of the vastly greater number of arterio- 
sclerotie patients who are free from diabetes than 
those who suffer from it, But as seen in the scries 
described in this paper, quite the opposite is the 
case, diabetes being found almost twice as often as 
absent. Nor does this take account of the fact that 
the eases classed as ‘‘ non-diabetic °’ were not ex- 
amined as to blood-sugar, and in many of the cases 
? single examination had to suffice. Hirschberg 
ind others have found retinitis punctata centralis 
m eases in which no sugar was found at the first 
fxamination, and it required repeated examinations 
to discover it. Again, this docs not take into 
account the well-known fact that in old eases of 


diabetes traces of sugar may be lost after nephritis 
has become established. The view is justified, 
therefore, that retinitis punctata centralis, whilst 
not pathognomonic of diabetes, is indicative of, this 
iliologie basis. When found in the presence of 
diabetes, or even of diabetes with nephritis, it 
may with propriety be designated as diabetic 
retinitis, Others have stressed the appearance of 
profuse retinal hemorrhages in diabetes. The fore- 
going cases do not bear this out. The retinal hemo- 
rrhages found are generally punctate, Abundant 
hemorrhages are rare. 


Parenchymal Réles in Pulmonary Tuberculosis 
(E. H. Bruns, M.D., Journal of the American 
Medical Association, September 5, 1925).—Showers 
of fine and medium rales of equal size, occurring 
nt the end of a full inspiration, or the so-called 
coughing rales which occur when the patient forcibly 
breathes out, gives an expiratory cough and im- 
mediately breathes in, are not due to the bubbling 
of secretions in the alveoli or bronchial tubes, nor 
are they necessarily associated with abnormal secre- 
tions in these structures. Such rales are not always 
associated with active inflammatory processes in 
the pulmonary parenchyma or bronchi, and must 
be distinguished from tracheal, bronchial, cavity 
and pleural rales. Parenchymal rales cause the 
most confusion, They may be due to pneumonia, 
fibrosis, atelectasis, pleurisy, &c., and cannot be 
said to be associated with any particular disease 
or pathologie condition, Showers of rales usually 
elicited only by cough and heard over the upper 
parts of the lungs are unquestionably the most 
reliable physical sign for the detection of tuber- 
culous lesions. The significance of these rales as a 
criterion of manifest tuberculosis and the character 
of the lesions will depend on other clinical findings 
—history, symptoms, sputum, roentgen-ray ex- 
amination. A period of observation may be neces- 
sary in order to arrive at a definite diagnosis. In 
studying the progress of a case and in deciding 
whether a tuberculous process is progressing or 
undergoing retrograde changes, the persistent occur- 
rence of this type of râle is not a conclusive sign 
unless correlated with other physical signs and 
clinical findings. 


Argentine Tumours of the Appendix and Small 
Intestine (Wiley D. Forbus, M.D., Bulletin of the 
Johns Hopkins Hospital, August, 1025).—Attention 
is called to the fact that the term ''ecareinoma ”’ 
has been erroneously applied to a group of small 
tumours occurring either singly or in numbers in 
the appendix and small intestine, and which bear 
a morphological similarity to true carcinoma of 
these organs. In six eases of so-called  ** car- 
cinoma "' of the appendix and small intestine, the 
argentaffine or ehromaffine. character of the cells 
of these tumours, originally deseribed by Gosset 
and Masson, have been confirmed. The “ car- 
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cinomas '' or ‘‘ carcinoids ° of the appendix and 
small intestine have their origin in the cells of 
Kultschitzky and Schmidt of the erypts of Lieber- 
kuhn and, therefore, are tumours of the chromaf- 
fine system. They may be spoken of as argent- 
affine tumours, in view of the peculiar ability of 
the granules of the tumour cells to reduce an 
ammoniacal solution of silver. The importance of 
differentiation between the argentaffine tumours 
and a peculiar form of adenocarcinoma of the 


appendix and small intestine, which is super- 
ficially similar to the argentaffine tumours, is 


emphasized, Attention is called to the general 
harmless character of the argentaffine tumours. 


Studies on the Relation of Insect Herpetomonaa 
and Crithidial Flagellates to Leishmaniasis. 1.— 
Inoculation of Mammals with Insect Flagellates 
(Jaroslav J. Drbohlav, M.D., American Journal of 
Hygiene, September, 1925).—The inoculation of 
Herpetomonas ctenocephali of the dog-flea, from 
both old and freshly isolated cultures, into warm- 
and cold-blooded animals, i.e., mouse, rat, rabbit, 
dog, monkey and frog, has invariably proved un- 
successful, The flagellates inoculated became 
rounded in about one hour and then degenerated 
and diminished in number, so that after six hours 
very few were present. No forms were found after 
twenty-four hours. Up to three hours after inocula- 
tion the flagellates could usually be recovered in 
culture. Material from the water strider, Gerris 
remigis, infected with Crithidia gerridis, was inocu- 
lated into mice, rats and frogs without success. No 
forms were found in preparations or recovered in 
cultures from animals examined ‘at intervals of 
from 1 to 150 days. The inoculated flagellates dis- 
appeared after six hours.  Herpctomonas mus- 
carum, from the gut of flies of the genus Lucilia 
and from freshly isolated cultures, was inoculated 
into mice, rats and frogs without producing infec- 
tion, The same monkey used for the inoculation 
of flea flagellates was inoculated subcutaneously, 
with negative results. Several species of plants 
of the genus Euphorbia, found in the Botanical 
Gardens in Cambridge, Mass., and one species of 
Asclepias growing abundantly in the vicinity ot 
Boston, were all found free from flagellates. In 
hanging-drop preparations of latex from these 
Kuphorbiacew inoculated with Herpetomonas cteno- 
cephali, H. muscarum, Leishmania infantum, and 
Trypanosoma rotatorium, motile forms were pre- 
sent after a period of five days, but no multiplica» 
tion took place. All the forms degenerated and 
were dead after six days. The Euphorbie were 
inoculated with different cultures of herpetomonad 
flagellates, but no forms were found in the latex, 
although examined daiiy for a period of thirty-five 
days. In none of the animals and plants inoculated 
was there any indication of multiplication of the 
flagellates within the body, but on the contrary 
these diminished in number and disappeared after 
afew hours. The positive results reported by others 
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may be explained by a confusion of natural in- 
leetions for the inoculated, especially since proof, 
such as might be obtained by isolation in culture 
of the flagellate inoculated is lacking. The author's 
experiments would indicate no setiological relation- 
ship existing between the insect herpetomonads, 
H. ctenocephali, H. muscarum, and C. gerridis, 
and Leishmaniasis, and the author's results con- 
firm those obtained by American and the majority 
ct European investigators. 





Studies on the Relation of Insect Herpetomonai 
flagellates to Leishmaniasis. II. The Specificity 
of the Various Insect Flagellates for Certain Hosts, 
as indicated by Cross-Infection Experiments. (Jaro- 
slav J. Drbohlav, M.D., American Journal of 
Hygiene, September, 1925).—Cross-infection experi- 
ments show that fleas may be artificially infected 
with their natural parasite, Herpetomonas cteno- 
cephali, but not with Leishmania infantum, Herpeto- 
monas muscarum or Crithidia gerridis. — Larve 
of the dog-flea, Ctenocephalus canis, were artificially 
infected by feeding them with fæces of infected 
fleas and with cultures of H. ctenocephalt. Since 
such infected larve remained infected throughout 
the entire larval, pupal and adult stages of develop- 
ment, it appears probable that the natural infection 
of fleas is acquired in the larval stage by feeding 
on infected feces of adult fleas, and not in tho 
adult stage when only animal blood is taken as 
food. Attempts to infect flagellate-free Gerris 
remigis with H. ctenocephali, H. muscarum or L. 
infantum proved unsuccessful, Attempts to infect 
clean flies by feeding them the H. ctenoceplili, 
L. infantum and C. gerridis failed. Cross-infection 
experiments earried out with cultures of H. mus 
carum on certain species of flies of the genem 
Musca, Fannia and Lucilia have furnished positive 
results, all of these species serving as suitable 
hosts. This, in the absence of any other differenti:! 
character, indicates that the flagellates described 
as different species from these various flies repre- 
sent one and the same organism. Therefore the 
name Herpetomonas muscarum applies to herpeto- 
monads found in different species of flies. 


Studies on the Relation of Insect Flagellates to 
Leishmaniasis. IIL— Cultivation Requirements 
(Jaroslav J. Drbohlav, M.D., American Journal vi 
Hygiene, September, 1925).—Experiments to deter- 
mine the growth requirements of different flagellat:s 
have shown that the pH concentration of medium 
is a very important factor in the cultivation. Tho 
flea flagellate gave the maximum growth at 4 
pH of 6:8, whereas the fly flagellate grew best a: 
pH 54 to 56. The best culture of Leishmania 
was obtained at 70. The parasites showed also 
some variations in form upon media with different 
reaction. In the case of Herpetomonas cteno- 
cephali, characteristic twisted forms were abun- 
dunt at pH 56 to 6'2, whereas in higher concentri- 
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tions shorter forms, with few or no twists, were 
present, 

From the experiences of the present study of 
diferent constituents of media used for cultivation 
of herpetomonad flagellates, a slight modification in 
preparing media and handling cultures is given, On 
such media all strains of herpetomonad flagellates 
used in the present investigations were readily kept 
ior the period of one year without transfer; success- 
ful subeultures were obtained. 


The Penetration of Fruits and Vegetables by 
Bacteria and Other Particulate Matter and the 
Resistance of Bacteria, Protozoan Cysts and Hel- 
minth Ova to Common Disinfection Methods (Ralph 
G. Mills, M.D.; Clifford L. Bartlett, M.D., and 
John F. Kessel, Ph.D., American Journal of 
Hygiene, September, 1925)—It is found that 
normal uninjured fruits and vegetables do not con- 
tain living bacteria within their tissues. Finely 
divided particulate matter, such as carbon, corres- 
ponding in size to bacteria, protozoan eysts and 
helminth ova, does not penetrate the stem-end of 
fresh vegetables to any appreciable extent. Bacteria 
do not penetrate the unbroken skins of fruits and 
wgetables, kept under market conditions. Bacteria 
pathogenic to man may gain entrance to fruits and 
vegetables through injured and decayed portions, 
where they may spread to a very limited extent, 
ind may remain alive for seven to forty-two days. 
They may also contaminate the cut-end of vege- 
tables and remain viable for a similar length of 
time, It is, therefore, advisable to remove such 
portions before attempting sterilization. Patho- 
genic bacteria may persist on the surface of fruits 
ind vegetables kept under moist conditions, for 
fiten days or more. The gradual loss of moisture 
through the covering of fruits and vegetables would 
tend to keep them viable longer than would be 
possible on perfectly dry surfaces. When such 
jood-stuffs are freshened with water, the viability 
would be influenced by the saprophytie flora normal 
to such an environment. Chlorination freed the 
surface of vegetable matter from pathogenic bac- 
teria in every instance, but was not effective against 
cysts or ova. Alcohol is ineffective in killing all 
protozoan eysts and helminth ova in sufficiently 
short periods of time to make it valuable as a dis- 
infecting agent. Potassium permanganate in the 
concentrations ordinarily used is not an effective 
disinfectant against helminth ova and protozoan 
cysts. 

Burning aleohol on the surface of fruits and 
vegetables, or pouring boiling water over them does 
not destroy all pathogenie organisms, either bac- 
teria, eysts or ova. The heat does not sufficiently 
penetrate the crevices. Dipping fruits and vege- 
tables for ten seconds into boiling water or water 
which remains above 809 C. during the immersion, 
is the only method thus far discovered which will 
uniformly kill all pathogenie bacteria, protozoan 
eysts, and helminth eggs which might be found 
contaminating such food-products, and render them 





safe for human consumption 
condition, . 


in an uncooked 





Roentgen-Ray Treatment in Bronchial Asthma 
and Chronic Bronchitis  (Issae Gerber, M.D., 
Journal of the American Medical Association, 
October 3, 1925).—It is found that many cases of 
true bronchial asthma do not respond to the re- 
moval of supposed extrinsie causes or to specific 
therapy, even though careful sensitization tests 
have been made. A large proportion of these 
patients may be markedly benefited by careful 
Roentgen-ray treatment. In favourable cases there 
is a lessening, and even disappearance, of the 
paroxysms and cough, a change in the amount and 
eharaeter of the sputum and a diminution of the 
abnormal microscopical elements in the sputum. 
[wo types of Roentgen-ray applications are used, 
one directed to the mediastinum and chest, and 
the other to the spleen. The mediastinal treat- 
ment probably has its effect, though a shrinking 
action on the rays on the enlarged tracheo-bronchial 
and mediastinal lymph nodes, with subsequent 
diminution in the irritability of the local fibres of 
the vagus nerve. The mechanism of the effect 
through splenic exposure is not so clear, but may 
possibly be concerned with the release of antibodies 
which modify the anaphylactic seizure. Chronic 
bronchitis without asthmatic attacks can also fre- 
quently be helped by application of Roentgen rays 
to the mediastinum. The most favourable results 
are obtained in younger people, particularly in chil- 
dren who have persistent coughs after attacks of 
grip or pertussis, Cases of secondary bronchiec- 
tasis that are not of surgical extent may be im- 
proved when other treatment is ineffective. 





Study of a Hemolytic Proteus Bacillus (B. S. 
Kline, American Journal of Hygiene, September, 
1925).—A proteus bacillus, highly pathogenic for 
rabbits, was isolated forty-eight hours post mortem 
from human bone-marrow, The organism grows 
well on ordinary media, has a fairly characteristic 
sugar reaction and unusually great hemolytic power. 
The blood-picture was followed in eighteen inocu- 
lated animals, smears showing the appearance in 
the circulation of a moderate number of nucleated 
red blood-cells, usually within forty-eight hours. 
Megaloblasts, also in moderate numbers, were 
occasionally observed. Animals inoculated with 
repeated, increasing doses of the organism, over a 
period of a few weeks, developed a siderosis, more 
marked in the spleen and bone-marrow, moderate 
in the liver. A hyperplastic bone-marrow was 
found in the majority of the inoculated animals. 


Proteus Hemotorin (E. E. Cker and H. H. 
Brittingham, American Journal of Hygiene, Sep- 
tember, 1925).—The hemotoxin of a culture of 
isolated from human bone-marrow was 
The hemotoxin was produced in broth 


Proteus 
studied. 
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and synthetic medium cultures., The toxin rapidly 
hemolysed human, sheep, dog; cat, guinea-pig and 
rat erythrocytes. Chicken erythrocytes were less 
rapidly attacked, The production of Proteus htemo- 
toxin varied greatly with the strain employed. The 
lytic principle was independent of the life of the 
organism, The organisms were killed by etheriza- 
tion. The cultures remained toxic after cell death. 
The lytie principle was retained in the filtrate of 
eultures passed through a Berkefeld candle. This 
observation is not in agreement with the finding of 
Braun and Chao Shi-Tsing, who found no hemo- 
toxie effect following Berkefeld filtration or destruc- 
tion of the cultures. These authors believe that the 
hemotoxin is a constituent of the ectoplasm of the 
organism and firmly bound to the organism. They 
claim that non-ciliated Proteus bacilli have no hemo- 
lytic capacity. We found the hemotoxin to be ther- 
molabile. Even as low a temperature as 379 C. 
weakened it. At 45° C. its power was greatly 
reduced, and at 559 C. it was completely destroyed. 
We failed to obtain a “‘ Koch-gift,’’ as demonstrated 
by Bach, although the author himself claimed the 
phenomenon to be variable. Witte peptone in cer- 
tain concentrations inhibited the reaction, a fact also 
recently demonstrated by Bach.  Ultra-violet light 
greatly retarded its power, depending on distance and 
length of exposure. Anti-hemotoxic (rabbit) serums 
demonstrated a definite neutralizing power if the 
serum and toxin were first mixed and the cells then 
added to them. Under similar conditions normal 
rabbit-serums failed to protect, These anti-hwemo- 
toxie serums did not protect against the action of 
tetanolysin. During the course of the experiments 
it was found that an optimum concentration of the 
serum was necessary, a fact also demonstrated by 
Braun and Chao Shi-Tsing. 





Pyrubrin, a Red Water-Soluble Pigment charac- 
teristic of Bacillus pyocyaneus (Perey  Davol 
Meader, Ph.D.; George H. Robinson, Ph.D., and 
Veader Leonard, M.D., American Journal of 
Hygiene, September, 1925).—All typical strains of 
B. pyocyaneus produce three water-soluble pig- 
ments: (a) the fluorescent pigment, which is 
yellow by transmitted light and green by reflected 
light; (b) Pyocyanin, whieh is bright blue; (c) 
Pyorubrin, which is bright red. The fluorescent 
pigment is non-specific. Pyocyanin is specific of 
B. pyocyaneus. Pyorubrin is characteristic of B. 
pyocyancus, Each of these three pigments is de- 
rived by oxidation of a specifie leuco-base which is 
formed anaerobically. Each of these three pigments 
will yield its specifice leuco-base on reduction with 
zie and hydrochlorie acid, while oxidation of the 
colourless compound thus obtained invariably yields 
the pigment from which it was derived. Pyocyanin 
and the fluorescent pigment are indicators, Pyoru- 
brin remains unaffected in colour when treated with 
acid or alkali. The majority of strains of fluorescent 
organisms derived from Nature, and which are 
culturally identical with B. pyocyaneus, will pro- 
duce both pyoeyanin and pyorubrin on appropriate 


media and should therefore be classified as B, 
pyocyancus. Typical strains of B. pyocyancus freshly 
isolated from human lesions invariably produce both 
pyocyanin and pyorubrin in abundance and may be 
highly virulent, while strains isolated from the en- 
vironment and old laboratory strains may lose 
temporarily their power to produce any but the 
fluorescent pigment, and at the same time become 
avirulent. Agglutination and absorption tests have 
failed to reveal any difference among the various 
strains examined. Virulent strains of B. pyocyaneus 
exhibit a pronounced selective affinity for the genito- 
urinary organs of laboratory animals. 





Comparative Studies of the Action on the 
Pneumococcus of Bile-Acids and Unsaturated Fatty 
Acids, found in Bile in the Form of Soaps 
(Anthony Kozlowski, Ph.D., Journal of Ezperi- 
mental Medicine, October, 1925).—Ox-bile contains 
the soaps of unsaturated fatty acids not only with 
one, but also with two and more than two double 
bonds, in a dilution of about 1:600. These sub- 
stances, when isolated from bile, exert an anti- 
septic action on the pneumococcus in a dilution of 
approximately 1:50000, and kill the organism in a 
dilution of 1:5000 in approximately one hour, As 
their action is, then, about one hundred times 
stronger than that of the conjugated bile-acids, 
their presence in bile should be considered, where- 
as hitherto it has been entirely overlooked not 
only by baeteriologists, but by physiologists as 
well. Since the soaps of unsaturated fatty 
acids do dissolve the pneumococcus cell in broth 
culture, Neufeld’s conclusion is no longer valid. 





The Production of Persistent Alopecia in Rabbits 
by X-rays of Various Degrees of Hardness (Harry 
Clarke, Ph.D., and Ernest Sturm, Journal of 
Experimental Medicine, October 1, 1925).—The 
minimum dose of X-ray, of each of three degrees 
of hardness, required to produce persistent alopecia 
of the abdominal skin of normal white rabbits has 
been studied. 40-kilowat rays filtered by 0:5 mm., 
50-kilowat rays filtered by 1 mm., and 70-kilowat 
rays filtered by 1:5 mm. of aluminium were em- 





ployed. The 70-kilowat work is unfinished, 
Local Immunization of Rabbits to Cutaneous 
Infection with Staphylococcus Infection (Tracy 


B. Mallory, M.D., and Alexander Marble, Journal 
of Experimental Medicine, October, 1925).—Dac- 
terial filtrates prepared by the methods described 
by Besredka did not develop any specifie growth- 
inhibiting factors. Such filtrates produced strictly 
loeal immunity of the areas of the skin infiltrated, 
but such protection was never greater than that 
produced with the broth from which they were 
prepared. This immunity was manifest in eight 
hours and persisted at fifteen days. l'ranseutaneons 
treatment by moist dressings soaked in either filtrat 
or broth were entirely ineffective. Sites of healed 
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cutaneous lesions show a strictly local and non- 
specific immunity for a period of five to six weeks. 
lepeuted. intracutaneous infection with virulent 
staphylococci failed to produce a general cutaneous 
immunity. 





Inguinale Hernia: Report of 100 Operations on 
Korean Patients (A. I. Ludlow, China Medical 
Journal, Mareh, 1925).—This is apparently the 
frst report of hernia in Koreans, but the disease 
his existed in the country for centuries, according 
to the Chinese medical books. As yet, no accurate 
statements can be made with regard to the frequency 
of hernia in Korea, but it is probably of frequent 
occurrence. All the patients were Korean males, 
the youngest at time of operation being two years 
of age and the oldest 84 years. The acquired hernias 
varied in their duration from four days to forty-five 
years, With an average of ten years, There were 
twelve congenital hernias (found at birth) and eighty- 
eight aequired hernias (developed after birth). Right 
hernia was more frequent than left. Strangulation 
was present in twelve eases. With regard to in- 
testinal parasites in these hernia cases, Trichuris 
was found sixty-five times; Ascaris fifty-three ; 
Ankylostoma ten times, and Tenia in one ease, Ex- 
amination of the sputum showed ova of Paragonimus 
westermanti in twenty cases; B. tuberculosis in 
one case. 


A Survey of Human Intestinal Protozoa in 
Peking, China (J. F. Kessel and R. Svensson, 
China Medical Journal, December, 1924).— During 
six months feces-smears from 1,037 individuals 
Were examined; of these 816 were Chinese and 
the rest were resident foreigners. Among the 
Chinese, infestations with intestinal protozoa 
showed the following percentages: Entamæba 
nana, 40-1; E. dysenterie (=histolytica), 29°5; 
"Councilmania lafleuri " 19:2; E. coli, 11:7; Iod- 
invba bütschlii, 13:0; Giardia intestinalis, 10-0; 
hilomastiz mesnili, 6:0; Trichomonas hominis, 
t5. Among the foreigners in Peking the percent- 
‘tes were as follows: E. nana, 26:5; E. dysenteriae, 
165; “ Councilmania," 14:5; E. coli, 11:6; Ioda- 
miba, 3:9; Giardia, 8:0; Chilomastiz, 10:0; Tricho- 
monas, 2:8, The percentage of infestations with 
E. dysenterie amongst Chinese adults was 325. 
ind among Chinese ehildren 25:3; and the infesta- 
tiong among foreigners were 250 and r7 
"spectively, 


Contribution to the Study of the Biology of Ano- 
theles superpictus (B. Grassi, Rendiconti della R. 
Academia Nazionale dei Lincei, Rome, June, 
1'25)—Anopheles superpictus is present in nearly 
every part of Italy, but is most frequently found 
n the south. It is most numerous during the 
moths of July and August, while A. claviger is 
most nom rous during May and June. A. superpictus 


was first found in October, 1922, at Sangiovanni 
Incarico, near Ceprano, where it exists in large 
numbers. Its chief locality is Saluzzo, chiefly in 
stables. Like A. claviger, these parasites are to be 
found on walls, ceilings and almost anywhere. 
The eggs are deposited in lines and are thus easy 
to count; they are smaller than those of A. 
claviger and do not present the air spaces which ar? 
the general characteristic of anopheles, The larve 
of A. superpictus greatly resemble the description 
of Edwards with the exeeption of a few minor 


. details. 


————9———— 
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The Basal Metabolism of a Normal Young Man 
as affected by a Tropical Residence of One Year 
(W. D. Fleming).—In this paper the author pre- 
sents data on the metabolism of a normal white 
man, 22 years old, seven months after his arrival 
in Manila and, again, after an interval of thirteen 
months. The man underwent numerous laboratory 
tests and physical examinations, and the only ab- 
normality found at any time was a marked degree 
of astigmatism in one eye. His habits and mode 
of life were normal and regular both in the States 
and in the Tropics. For the first series the basal 
metabolie rate averaged 3 per cent. minus, for the 
second series 7 per cent, minus. 


Hookworm in Palestine (A. Felix).—These in- 
vestigations were carried out early in 1922. The 
first published observation of hookworm in Pales- 
tine was made by Muhlens in 1913, but the case 
was not an indigenous infection, it was imported 
from America. Dr, Goldberg observed four or five 
cases among Arabs during 1912 and 1914, but the 
origin of the infection was not determined. It 
has been the intention of the author to investigate 
the existenee of endemicity of hookworm disease 
in Palestine. Petach-Tikvah was the eolony chosen 
for investigation, being the largest (5,000 inhabit- 
ants) and also because the inhabitants had for a 
longer period than any other colony engaged in the 
intensive cultivation of oranges, which require con- 
tinual artificial irrigation. Results proved that 
Petach-Tikvah is an endemic centre of hookworm, 
a fact which has hitherto been overlooked, and 
cases which have occurred have possibly been mis- 
diagnosed. Further investigations in 1924 'con- 
firmed those of 1922. The disease has probably 
been imported from Egypt, but the fact that large 
numbers of Indian and Egyptian soldiers were 
employed in Palestine during the war must be 
borne in mind, With the advance of agriculture, 
which will necessitate constant ‘irrigation on & 
large seale, favourable conditions for the spread 
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of hookworm will be ereated in various parts of 
the country. 


Blood-Serum Globulin in Leprosy (Chester N. 
Frazier and Hsien Wu).—The results in this series 
of cases indicate that Sia’s globulin precipitation 
is positive in certain cases of leprosy, particularly 
in the nodular and mixed types of the disease. Of 
the thirty-two cases of leprosy on which this test 
was made seventeen of ‘them were positive. The 
intensity of the reactions varied from one to three 
plus. In all of these cases the percentage of blood- 
serum globulin was estimated. The nodular cases 
showed an average of 4:68 per cent.; the mixed 
cases 4:52 per cent.; the active maculo-anesthetic 
cases 4:23 per cent., and the latent maculo-anesthetic 
cases an average of 3:11 per cent. The value of 
the test from a diagnostie point of view in the differ- 
entiation of kala-azar and schistosomiasis from 
leprosy is not of importance. Although the three 
diseases are often found endemic in the same 
regions, the clinical differences between the former 
diseases and leprosy are sufficiently distinct to pre- 
vent any confusion in their differential diagnosis. 

It is impossible to see any relationship between 
the serum globulin content of the blood of the 
cases treated with the ethyl esters of chaulmoogra 
oil, and those not treated, sufficient to make it of 
any value as a clinical test for determining the 
efficacy of such treatment. It is suggested, how- 
ever, that the blood-serum globulin and the pre- 
cipitation test be studied in this relation to ascer- 
tain whether or not there is any decrease in the 
amount of serum globulin or the positiveness of the 
test parallel with clinical improvement. Although 
the serum globulin of leprosy does not reach the 
height it does in kala-azar and schistosomiasis, 
the total protein content exceeds that of these 
two diseases because of the behaviour of the serum 
albumin. 


The Occurrence of Spirochete-like Filaments in 
the Blood of Dengue Patients and in Normal 
Individuals (M. W. Hall).—Attention is recalled 
to the existence in the blood of motile filamentous 
elements, highly suggestive of living organisms. 
They occur in normal blood as well as in various 
pathological conditions. It is suggested that some 
at least of the forms described by Couvy und by 
Verwoort from dengue and allied fevers may well 
be of this type. Incidentally, the same may be 
said of the spirochetes described by Blanchard and 
Lefrou in the blood of blackwater fever. The use 
of the iron hematoxylin stain of Heidenhain after 
wet fixation in Bouin’s fluid affords a means of dis- 
tinguishing these spirals from true living organisms, 
although their differentiation from any forms known 
at present should not be difficult under the dark- 
field once the existence of these forms is taken 
into consideration, Some evidence has been adduced 
in support of the opinion that the platelets rather 
than the red cells are the main source of these 
filaments. 


The Leprosy Problem in the Philippine Islands 
(G. R. Callender).—In this paper is pointed out 


the great amount of good done by the compulsory 
segregation of lepers in the Philippines. Compul- 
sory segregation dates from 1906, when the leper 
colony at Culion was established. Prior to segrega- 
tion eases of advanced and disfigured leprosy were 
frequently seen on the streets, even among labourers 
and employees in all occupations, to-day only those 
in the early stages of the disease are picked up. 
This latter fact attests to the value of segregation, 
but the desired result is still far from reached, and 
the Philippine Government is making extraordin- 
ary efforts to cure leprosy and determine the mosi 
efficient remedial methods towards this end, 

The inauguration in 1921 by Governor-General 
L. Wood of the intensive treatment of all lepers 
segregated has been the largest experiment in the 
treatment of this disease, or any other, yet under- 
taken, and the excellent results obtained prove the 
value of this method. There is one condition in 
the colony at Culion with which the authorities 
thus far have been unable to cope, and that con- 
cerns the children of the lepers. It was attempted to 
separate the children from their infected parents, 
but it was found impossible, with the facilities 
available, to save the children. 


Amebic Abscess of the Liver (Ward J. MacNeal 
and Paul Klemperer).—A case is presented oi 
amoebic dysentery with complicating liver abscess 
and fatal termination, fairly typical in clinical 
history and course, but which was not recognized 
until the autopsy. The disease was apparently 


contracted in New York City. From the ulcers 
the protozoa, Endameba dysenterie, penetrated 


into the veins and were evidently transported 
through the blood-stream to the liver, Here an 
amcebie abscess was produced, which discharged 
amæbæ and eventually pus into the hepatie veins 
and the inferior vena cava to reach the lung capil- 
laries through the pulmonary arteries. The bac- 
terial infection was evidently secondary and of 
little importance until late in the disease. The 
authors suggest that for the identification of the 
parasites in unusual locations several staining 
methods should be employed to avoid mistake. 


Mosquito Repellents (C. W. O. Bunker and A. 
D. Hirschfelder).—A systematice study has been 
made of a large series of definite organic com- 
pounds, to obtain data upon the relative repellent 
effects of a series embracing the simple hydro-car- 
bons, the alcohols, aldehydes, ketones, ethers, 
esters and phenols, in order to determine whether 
repellent action is associated with the presence of 
any one definite organic radical or whether it is 
associated with any definite physical characteristic 
such as boiling point, &c. The experiments were 
made on the arms of human subjects, and at a 
time when mosquitoes were abundant. The results 
are tubulated; they certainly indicate a repellent 
effect of greater or less degree for most of the sub- 
stances tested. To certain ones the mosquito 
would. appear to. be indifferent, if not actually 
attracted by them, for example, heptane, xyloi, 
naphthalene, phenetol and benzyl benzoate, 
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A coagulent ig necessary—therefore alum is the 
ve commonly used and has the formula— 
WS09. ? 

3iuni combines with the alkali in the water form- 
ag Al(OH), hydrate of alumina, a gelatinous 
sostance which in falling entangles small particles 
'( Group 1 and 2, making the proportion in Group 1, 


| much larger and therefore hastening clarification 


oy gravity settlement. But it has an important 
action on Group 3. A certain amount of alum, 
AL(S0,, probably becomes in water dissociated 


into hydrate of alumina and sulphuric acid. The. 


wsult of this is that a large number of positively 
charged ions such as hydrogen and aluminium are 
ied and these neutralize the negative charges on 
‘he colloidal particles which then coalesce forming 
arger particles which are enmeshed by the alumin- 
‘un hydrate already formed and therefore now fall 
into Group 2, and possibly Group 1, being deposited 
wadually by gravity. If sufficient alum is not 
added it is easily seen how the clarification will 


| be incomplete, much vf the colloidal matter remain- 


ing unacted on. Alum is the most commonly 
wed substance for the purpose of dealing with 
colloidal matter; and is probably as effective as 
uy yet known. More work on these electric 
„lids derived from clay is required to find some 
‘heap practical and effective method of neutralizing 
‘heir charges and depositing the particles. To form 
the hydrate of alumina, alkali in the water is 


| tequired. I think it has been found that there is 


usually enough alkalinity in the Hooghly water 
^ st with the amount of alum necessary for 
tarification; I have not found that the addition of 
small quantities of lime is of any assistance in clari- 
ication of Hooghly water by alum. Further, if 
the settlement arrangements are not sufficient or 
we faulty, the water passing into the filter beds 
ull not be sufficiently clarified. It is a well-known 
“ct that slow sand filter beds cannot deal effectively 
mh turbid water, the deposited mud interfering 
mth the straining powers of the filterng layer. If 
there is much colloidal matter in a water we know 
‘at simultaneously the amount of particles of 
7mup 2 will also be much increased. If the settle- 
ment is not satisfactory these Group 2 particles 
Pass over on to the sand filter which will then not 
xt as efficiently as before, possibly allowing more 
dera to pass through. 

The following conclusions may therefore be 
tated :— 
, ) The presence of colloidal matter derived 
Tm d sources in a filtered water is not of itself 
“rmful. 

3) Its presence in a filtered water, however, 
ziv indicate : — 

2) That sufficient alum is not being added io 
‘Tduce coagulation and clarification. — 

b) That the increase in the amount of fine 
“ended matter (Group 2) may possibly not have 
"m dealt with efficiently by coagulation and 
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sedimentation and the efficiency of the slow sand 
filter may have been reduced by this and conse- 
quently the bacterial quality of the water may have 
deteriorated. Whether this is so or not can be 
determined by any deterioration in the results of 
bacteriological examination. 

During the first days when this particular quality 
of water whs coming down it is possible that an 
insufficient quantity of alum was being added to the 
raw water. By courtesy of Dr. Crake and Mr. 
Wilson I was privileged to go round the Pulta 
Works. As Mr. Wilson has pointed out, the settle- 
ment arrangements are not quite satisfactory. The 
length of time allowed is probably not long enough 
and the mode of connection between the tanks is 
open to criticism. These connections produce 
noticeable swirls and eddies and, as pointed out 
above, these eddies and currents will undo in a few 
seconds all the good that has been done by hours 
of previous quiet settlement. A brief considera- 
tion of the source of this colloidal clay may help in 
the study of the problem. 

The Ganges water up country in the United 
Provinces, for instance, in the rains, contains much 
suspended matter but a very small proportion is 
eolloidal. On the other hand the waters of the 
rivers coming from the districts of Chota Nagpur 
in Behar and Orissa, when in flood, contain much 
colloidal clay brought from the hills. The source 
is probably the laterite deposits. At Burdwan, for 
instance, which draws its water supply from the 
Damodar River, the problem is a yearly one. There 
are other rivers, e.g., the Ojay, which comes from 
Behar and Orissa and flows into the Hooghly north 
of Burdwan. There is also a canal, I believe, con 
necting the Damodar and the Hooghly. The 
opalescent matter, then, comes from Chota Nagpur 
districts and not from up-country.' If the Ganges, 
as a whole, is small and there is a big flood in Chota 
Nagpur only, the Behar and Orissa rivers will bring 
down large quantities of fine matter and will form 
a large bulk of the Hooghly water. This in a few 
days will arrive in Calcutta and give trouble. This 
is what happened this year. A big burst of the 
monsoon reached Chota Nagpur before it had 
become established further north, hence a large 
proportion of Hooghly water came from the Chota 
Nagpur districts. If the Ganges also, however, 
is in flood it dilutes these waters to such an extent 
that fine matter may become proportionately small 
in amount. ‘Not only this, the Behar and Orissa 
waters in flood are softer waters than the Ganges 
flood water. It has been found that the harder 
ihe water in temporary hardness, the more quickly 
does suspended matter tend to fall and settle. The 
flood water of the Ganges therefore acts in a 
measure as a coagulant on the Behar and Orissa 
flood water. If, therciore, the upper Ganges is in 
flood we are less likely to have trouble with 
opaleseenee in Calcutta 

The moral of this is that if we could get previous 
information of local fioods in Chota Nagpur the 
Water Works Superintendent would be forewarned 


2 THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


and be ready to add additional alum as soon as the 
flood water from Chota Nagpur reached Pulta. 

The Health Officer remarks as follows : — 

I agree with Major Stewart as to the high velo- 
cities between tank and tank and have already 
pointed this out to the Committec. I think we 
must start chemical treatment before the break of 
the monsoon so as to have the tanks fully charged 
with alum ready to deal with the first red water 
coming down the river. Generally, I agree with 
the views. 

APPENDIX '' D." 
Analyst's report on the bacteriological examination 
of samples of water taken from the points where the 
effluents of septic tanks are discharged. 


In the month of July it was observed that in 
addition to the presence cf slight opalescence in 
the physical appearance of the filtered water the 
Laeteriologieal quality of the same had deteriorated 
to a certain extent in as much as lactose fermenters, 
which are usually found to be absent in 10 c.c., 
were found to be present. This lead to a certain 
amount of uneasiness in the public mind, and a 
question was raised in the General Committee if 
this was to be accounted for by inefficiency of the 
filter beds or by discharge into the Hooghly in the 
vicinity of Pulta intake of septie tank effluents of 
high bacterial content and insufficiently sterilized. 
As regards the filter beds it is to be observed that 
the sudden influx of a large volume of flood water 
during the latter part of June, carrying with it an 
unusual amount of suspended and colloidal matter 
put a severe strain on the filters, but judging from 
the reduction in the number of bacteria they were 
found to be working fairly satisfactorily. As regards 
the question of the quality of raw river water it 
was resolved by the General Committee on July 20 
that a survey of the river might be made in this 
vicinity of our Pulta intake and I was selected for 
the work. The Director of Public Health, Bengal, 
was approached who very kindly not only put a 
motor launch immediately at our service for collec- 
tion of samples but also deputed Rai Sahib V. 


Gobinda Raju, Assistant Bacteriologist, Public 
Health Laboratory, to help me in the work. I take 


this opportunity to acknowledge that had it not 
been for the ready and valuable help offered by Mr. 
Raju, who is thoroughly familiar with this part of 
the river, it would have been impossible for me to 
perform this work within so short a space of time. 

Between July 25, 1922, and September 2, 
1922, altogether 100 samples have been collected 
from the river from Shamnagore on the north to 
Khardah on the south. The procedure adopted was 
to collect the samples in sets of three, viz., the 
shore in the vicinity of the discharge pipe of the 
septic tang effluents, the middle of the stream and 
the onnosite shore. A few samples were taken near 
the Pulta intake. A few samples of septic tank 
effinenta were also collected. 

The samples may be broadly divided into four 
groups. 
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I.—Midstream, where the water is generally good 
and may be taken as control. 

IL —Shore or Bathing Ghat, within 400 feet 
from the place where septic tank effluents are 
discharged. 

III.—Effluents from individual septic tanks. 

I1V.—Samples from the river close to open drains 
receiving effluents from groups of septic tanks, 

In the bacteriological results the presence of 
B. coli and its number in 1 c.c. have been taken as 
the standard for expressing the existence of facul 
contamination and its amount. Sir A. Houston, 
Director of Water Examination, Metropolitan Water 





. Board, says ‘‘ The B. coli test stands to-day as the 


most practical and delicate and rapid test for 
excremental filth and may surely be taken as the 
most reliable indicator in its positive aspects oí 
possible danger and in its negative aspect of its 
almost certain absence of micro-organisms associ- 
ated with epidemic water-borne diseases and gener- 
ally speaking as the one test which above all others 
it is least excusable for a water analyst to omit." 

It is to be noted here that the samples have 
been collected in the month of August, when the 
river was very full, and the volume of water in the 
river very large. The number of samples taken 
is also not sufficiently large to form a definite 
conclusion, but the following tentative conclusions 
may be drawn from the facts already obtained— 

(1) The midstream water is much purer than 
water on either shores, as many as 16 per cent. of 
the samples showing one fæcal bacillus in 1 c.c., 
whereas in the shore samples none of them reached 
this standard of purity 

(2) The shore samples are decidedly inferior 
in quality to the midstream ones, indieating that 
the amount of fecal pollution near the banks is 
appreciable in amount. 

(3) The Pulta intake water is decidedly superior 
to the other shore waters at this time of the year. 
but it is not possible to state at present what the 
condition would be when the volume of water goes 
down considerably as in January or Magy. 

(4) Of the septie tank effluents examined none 
of them showed less than 100 fecal bacilli in 1 c.c. 
and as many as 58 per cent. of the samples showed 
at least 100,000 fecal bacilli per c.c. and 8 pe 
cent. 1,000,000 per c.c., which is practically of th 
same quality as crude human feces. 

(5) The effluents of the Titagur Paper Mills 
which were mixed with the waste hypochlorat 
liquor and in which the smell of chlorine w8 
markedly present, showed the absence of fees 
bacilli even in 10 c.c. in one sample, and in 1 c4 
in three samples, and in only one sample ten fac! 
bacilli were present per c.c. 

This shows that it is quite possible to sterili 
the effluents if only a sufficient quantity of bleach 
ing powder is used for the purpose. | 

(6) The water of the Titagar Khal, whic 
receives effluents from septic tanks and which flow 
into the Hooghly about two miles south of Pult 
intake shows a high degree of fecal contaminatiot 
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i per cent. of the samples showing 10,000 fwcal 
bacilli per e.c. f ; 

(7) The Kharda Khal water, which also receives 
eluents from several septic tanks and flows into 
he river a little further south of Titaghur shows 
still higher degree of fecal pollution, of 38 per 
ent. of the samples showing 100,000 B. coli per 
-c, and 16 per cent. 1,000,000 per c.c. 

iB) Ichapur Khal water, in contrast to Titaghur 
wd Khardah Khal waters, is decidedly superior. 
| understand it does not receive any septic tank 
effluent of any jute mili. 

But I must say here that the number of samples 
is rather smal] and taken during the height of the 
min. To arrive at a proper conclusion it would 
be necessary to collect further data and also at other 
times of the year, say in January, at the height 
of the cold season, and in May, the driest part of the 
year. 

I give below an extract from Rule 19 of the 
Bengal Factory Rules, published under Bengal 
Government Notification No. 953 T.G., dated June 
34, 1912. 

19 (vii) The effluent from a septic tank latrine 
installation shall not be discharged into any river 
unless— 

(a) it is clear, free from fecal odour and non- 
putrescible, and nitrification has definitely com- 
meneed, and 
(b) it has been sterilized by the addition to 
each gallon of 5 grs. of fresh chlorinated lime. 


APPENDIX “C.” 


The Analyst's report on special circumstances under 
chich commercial ghee is manufactured in Gontour, 
Madras. 


Parr I. 


In accordance with the resolution of the General 
Committee, dated June 80, 1921, recommending 
uy deputation to Madras to study local conditions 
there and to investigate the special circumstances 
uder which commercial ghee is manufactured there, 
l left Cakeutta on October 2, 1921, and went 
to Gontour, from whence practically all consign- 
ments of Madras ghee come. 

I stopped at Gontour and used to spend almost 
the whole day in visiting the following villages 
within a radius of eight miles from the town itself, 
"uL, Kortepadu, Yetkuru, Gourantla, Nullapadu, 
Potur and Kakani. The principal contention of 
the dealers has been that in Madras ghee is manu- 
factured from a mixture of milk of cows, buffaloes, 
sheep and goats, in which cows’ milk predominates. 
I state briefly the conditions which I observed in 
the different villages. 

(1) Kortepadu.—A village within two miles north 
of Gontour; here I came across a very lurge number 
| buffaloes and comparatively few cows. One, 
X. Keteswara Rao, a schoolmaster in the village, 
sive me the following figures—buffaloes 400. cows 





40. He also made the following written state- 


ment ;— 


“ The people who keep goats are called Gollas. 
They keep them chiefly for getting manure 
and the milk is used for drinking purposes, 
and not generally used for making ghee.” 

Sheep and goats are not kept in this village. 

I took some samples of buffaloes’ and cows’ milk 
and made ghee therefrom. 

(2) Yetkuru.—A village about four miles south 
of Gontour. Here also I found the number of 
buffaloes to be very large and very few cows. One, 
Y. Sitaramayya, Kurnum, village accountant, made 
the following written statement: 

'" I am a resident of Yetkuru, I know all villages 
withim a radius of ten miles from here. I 
know that no ghee is manufactured from 
sheep or goats’ milk. Ghee is manufactured 
from buffalo milk only; for instance, in this 
village there are about 400 buffaloes and only 
five or six cows—cows’ milk is used for drink- 
ing only and if any ghee is mamufactured 
from same it is sold separately at a higher 
rate, some villagers keep sheep and goats 
but they are used only for manuring fields, 
milk produced by them is small in quantity 
and is used generally for drinkng purposes. 
At Yetkuru there are no sheep or goats.” 


I purchased some samples of cows’ and buffaloes’ 
milk and also some butter. 

(8) Gourantla,—About four miles to the north 
of Gontour. I counted the number of cows and 
buffaloes which I came across and found buffaloes 
103 and cows 37. Of course, many cattle had 
gone to the jungle to graze, it being 10 o'clock. 
I found also some goats and sheep, about 15 in 
number. 

One old villager told me that he had about 20 
or 80 goats and sheep, but he could not supply any 
milk. He further told me that he receives money 
from the cultivators if he takes his flock to the 
fields for the excreta. 

Another villager, Nagya, said that in the case 
of a cow in milk if there be a bull-calf they always 
let the calf have the whole milk, as bulls are more 
precious than cows and fetch Rs. 100 to 125 each. 

As regards food, one Ketya said that the cattle 
graze in the jungles, they give only some rice dust. 

Here I purchased some samples of cows’ and 
buffaloes’ milk for the purpose of making ghee. 

(4) Nullapadu.—A village about four miles west 
of Gontour. Here als» I found a very large number 
of buffaloes and very few cows. A very old man, 
Gobinda Reddi, told me that there were about 200 
buffaloes and 50 cows there. In this village about 
13 families keep sheep and goats, the total number 
of the latter being about 1,500. On inquiry, I 
understand that goats and sheep are kept by a 
separate class of people who are called Dhangirs, 
who are a low caste and are not allowed to mix 
with the general villagers. They don't keep cows 
or buffaloes. One of them explained to me that 
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they: -keep-goste and- -slieep- for. the following pur- 
poses :— 

(4) On receipt of money they allow. these 
animals to graze in the fields “and thus 
manure them. 

(b) The milk produced is used B thes and 
excess is made into butter and ghee. 

(c) The young ones are sold to the butchers. 

I could not get any milk from them though | 
tried. I purchased some cows’ and buffaloes’ milk 
for making ghee. 

(5) Potur.—A village about six miles to the 
north-west of Gontour. 

In this village about 200 families live, most of 
whom keep milch cattle. There are altogether 
about 200 buffaloes and 15 to 20 cows. Here a 
group of Dhangirs, about 35 in number, live, having 
about 1,500 sheep and goats. 

I purchased some cows’ and buffaloes’ milk, and 
also some goats’ milk for the purpose of making 

ghee. 


(6) Kakani.—A village about six miles to the 


east of Gontour. 

Here I counted the cows and buffaloes I came 
across (44 buffaloes and nine cows). As many cattle 
had gone out to graze I was told that the total 
number would be about 200. A group of Dhangirs 
live here. The total number of goats and sheep 
would be about 1,200. 

A respectable resilent of the village, Sella 
Nagaya, merchant, made the following written state- 
ment in Telugu, which I have had translated, ‘‘ A 
sheep gives about six tclas of milk, very little butter 
is produced. Sheep are chiefly used for manuring 
purposes (dung).”’ 

The samples of milk which I collected at various 
places were brought to my quarters and ghee made 
in accordance with the process adopted by the 
villagers. The samples were all brought down to 
Caleutta and analysed. 

I saw the Chairman of the Gontour Municipality, 
the Deputy Director of Agriculture and the District 
Medical Officer. 

Part II. 


Breed of cattle—Cows.—I cannot do better than 
quote the following from '' Cattle of Southern 
India," by Lieut.-Col. W. D. Gunn, re cows:— 

** The cattle of the Madras Presidency have long 
been famous, and of the several breeds which are 
to be found in this part of the country, those 
designated the ‘ Mysore’ and ‘ Ongolo,' sometimes 
also known as the ‘ Nellore," are undoubtedly pre- 
eminent. 

‘* The Nellore breed of cattle has a wide reputation 
throughout India, and even beyond its limits. 
Formerly the normal breeding localities were situ- 
ated within the northern taluks of the Nellore 
District of the Madras Presidency but recently 
these taluks have been included in the new district 
of Gontour, so the cattle should not rightly be given 
the name of Nellore, but rather that of Ongole, 
. from which tract the best specimens can be 
obtained.''—(Page 26.) 


Page- 28.—'' There is no. greater truism thar that 
which refers to the necessity of feeding young stock; 
and the very great care which the best breeder: 
bestow on the young animals. both male and female, 
most certainly accounts for the well-deserved reputa- 
tion of the Ongole cattle. The young calves are 
allowed to suckle the whole of the cows’ milk, and 
when they are three months old are given grass and 
it small amount of mixed grains. In every way they 
ure treatejl and tended as the family pets." 

Page 29.—' A good: Nellere cow gives from 11 
io 12 pounds of milk daily. Young bulls sell 
from Rs. 80 to Rs. 250. A good Nellore cow is 
worth from Ks. 80 to Rs. 150, according to the 
amount of milk she yields.” 

Re Buffaloes.—1 make the following extract from 
the same authority. 

Page 50,—'' In Southem India there are probably 
[our distinct varieties, viz., the Toda, which are 
found on the plateau of the Nilgiri Hills, the 
Parlakamede on the Ganjam Hills on the east 
coast, the Malabar, the best of which are to be 
found in the south-western portion of that district 
and South Canara, and the small nondescript variety 
which may be seen everywhere.” 

Now, in Gontour and the surrounding villages, 
though in a few instences I have come across 
buffaloes -of good breel, most of the animals there 
belong to the aforesaid nondescript variety, and the 
degeneration i is evidently due to indiscriminate breed- 
ing. In size and in disposition they are just lik: 
the country cows found in Bengal. 

- The usual yield of milk of a buffalo is about four 

seers, the usual yield of a cow is about four to six 
seers. The price of a buffalo is about Rs. 40 to 
Rs. 60 whereas that of a cow is Rs. 80 to Rs. 90. 
The price of pure buffaio milk is As. 5 a seer, that 
of cows’ milk As. 6 a seer. 

Food.—The Deputy Director of Agriculture says: 
'' Cattle are mostly fed in these parts on paddy 
Juar and Bajri straw in addition to grazing and 
green grass when available. Milch cattle get gin- 
gelly cake, cotton sced and rice bron in the 
neighbourhood of the towns, but in villages they are 
kept only on straw and grazing." My experience 
has also been the same. In the interior villages 
poor people cannot afford to give oil cake, but depend 
only on grazing in the jungles. 

Manufacture of Ghee.—This is well described in 
the Year Book, 1919, of the Madras Agricultural 
Department (page 75):— 

'* Milk, preferably buffaloes', is boiled on an open 
fire, the chief fuel used being dry cow-dung cakes. 
These are preferred in virtue of their slow burning 
quality, a quality essental in milk boiling. A mud 
pot is the common utensil for such a purpose, which 
is covered with another mud pot when milk is boiled 
During boiling the smoke freely, permeates through 
the milk which gives the milk and curd the 
characteristic smell with which all are familiar. 
The milk is then allowed to cool for a while after 
it is first brought to the boil, when a small quantity 
of the previous day's curd is added to sour it, It 
is then laid aside till next morning."' 
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The whole curd is then churned with the Indian 
beater ehurn. When butter has formed and floats 
on the top it is gathered by hand, made into a 
ball slightly washed on the outside and preserved 
along with the previous day's lot. When a sufficient 
quantity of butter has accumulated it is melted over 
an open fire; I have ncticed that the temperature 
rises to 120° to 1309 C.; curd present in the butter 
probably gives aroma tco the ghee and at the same 
time leaves a sediment. When all the water is 
evaporated, and the characteristic sound of bubbling 
ceases, the ghee is then strained through a cloth 
and is ready for the market. 

Collection.—The quantity manufactured by an 
individual villager is small and he lives miles away 
from the town. There is a separate class of men, 
the Hindus being called Kumti or Bakal, and the 
Mohammedans, Sahiblu, whose occupation is to 
visit the distant villages, collect the ghee, pack it 
in tins and bring it in large quantities to the export- 
ig towns. Here it is sold in the publie market 
and the wholesale dealers, after satisfying them- 
selves by physical examination, purchase it and 
store it in the godowns of the commission agents or 
Aratdars, who advance them money on the security 
of these goods. 

Special treatment of Ghee at the Arats.—At the 
zodowns of the Aratdars or commission agents, 
there are big cauldrons of 40 to 50 maunds capacity 
where tins of ghee as they come from the mofussil 
are mixed, melted by the application of direct fire 
and re-tinned ready for export. I have noticed that 
the temperature of the ghee in the cauldron varies 
from 90° to 105° C. It is alleged, and it is to a 
certain extent true, that the ghee as it comes from 
the mofussil is not properly made as it contains a 
certain amount of moisture and casein, which 
changes the physical characters of the different 
consignments to a certain extent. Impurities like 
mud, dirt, &c., are also found to be present. The 
idea of mixing and melting the ghee in a big vessel 
is to get rid of these imperfections and to reduce the 


ghee to a uniform quality. But I am afraid this 


process at the same time gives great: facilities 
for adulteration to those who are so inclined—I am 
credibly informed by local people there, both official 
and non-official; that many of the dealers, if not all, 
extensively practise adulteration at the time of 
melting the ghee in the cauldron, unhindered and 
unchecked. The local municipality has neither the 
legal powers nor the agency to check this wholesale 
adulteration. The District Medical and Sanitary 
Officer has got certain powers but he has various 
important duties to perform, being in charge of a 
big hospital there. The unscrupulous dealers thus 
went on with their nefarious practices without any 
hindrance till they got a rude check from Calcutta. 
The famous case of Corporation v. Grande Venkata 
Ratnam which cost the defendant nearly Rs. 40,000 
(I was told by the defendant himself) made a tre- 
mendous sensation; and the decision of the case 
in favour of the Corporation and the vindication of 
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the Corporation figures in the face of the opinions of 
European experts not only saved the situation but 
also struck terror into the hearts of the unscrupulous 
—Madras ghee fell into disrepute, the price went 
down, and it attracted few customers. But I am 
glad to say that many of them have since changed 
their tactics, I have noticed that some of them at 
least try their best with the resources at their 
command to secure the best ghee possible. The 
effect of this is very noticeable in the Calcutta 
market, where in 1921 the proportion of adulterated 
samples in Madras ghee is very small in comparison 
with previous years. But though most of the con- 
signments from Gontour come to Calcutta, some 
at least go to other places and a really effective 
check can only be effected at the place of produc- 
tion. 


CONCLUSIONS. 


1. The principal contention of the dealers in 
Madras ghee that commercial ghee there is manu- 
factured from a mixture of milk of cow, buffalo, 
sheep and goats is baseless. The chief source of 
ghee supply is the milk of buffaloes. Cows’ milk 
and cows’ ghee are dearer. Sheep and goats are 
kept by a separate class of people (Dhangirs) for 
manuring fields and for meat. The Deputy Director 
of Agriculture confirms my experience. 

2. Buffaloes in Gontour do not generally belong 
to any of the well-known varieties found in Southern 
India, though a few are to be found. Those usually 
kept by villagers belong to the ‘‘ nondescript 
variety’’—a product of indiscriminate breeding. 
In size, habits and temper they resemble the country 
cows of Bengal, the yield of milk is also similar, 
viz., two to four seers, and the price of an anima! 
is less than that of a cow. The cows belong 
to the beautiful ''Ougole ' breed and are very 
much prized—the bulls are highly valued and are 
used for draught purposes and for ploughing fields. 
They sell at a higher price than buffaloes. 

3. From the small number of analyses performed 
it is not possible to form an opnion as to any special 
features possessed by Gontour ghee. It is indeed 
true that some individual samples have given results 
that are lower than any we have hitherto received, 
and it is quite possible that the poor condition of the 
cattle, which in most cases pick up what they can 


"grazing in the jungle, and the practical absence of 


any fodder in the fields at this time of the year 
(the rainy season begins here in the.middle of 
October) may account for these results. But at 
the same time it is to be noted that the yield oi 
milk from individual milch cattle in the district is 
very small, whilst commercial ghee is a mixture 
of the products of a very large number of animals, 
whieh varies within very narrow limits from the 
average, and tends to eliminate abnormal results. 
It will also be apparent from the results of analysis 
that samples taken from mixtures of several tins 
almost always give figures of 28:0 c.c., and above. 
Even if it be conceded that ghee from villages far 
from the towns is inferior in quality compared with 
ghee from other parts of India, where more care 





is given to the food of the cattle, that is no reason 
why we in Caleutta should allow such inferior stuff 
to be sold in our markets. In my opinion we should 
insist on their complying with our standard of 
28:0 c.c. As a matter of fact practically all good 
commercial samples of Gontour ghee will pass this 
standard. 

l may further observe that if the standard be 
lowered to meet some of the abnormal samples of 
Gontour ghee it will neither be fair to dealers in 
ghee from other parts of India nor to the publie of 
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Calcutta, as it will allow a considerable quantity 
of adulterated ghee to escape detection. 
T. K. GHOSE. 


Health Officer's opinion : — 

“ I have read the very interesting report sub- 
mitted by the Analyst and have discussed it with 
him. I agree generally with the conclusions he has 
arrived at. I certainly see no reasons for modifying 
our standards of purity.” 


H. M. CRAKE. 
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ADMINISTRATION REPORT OF THE SURGEON.GENERAL 
FOR THE YEAR 1923. 


I nave the honour to submit for the information 
of His Excellency the Governor and the Legislative 
Council the following report of the medical depart- 
ment for the year ended December 81, 1928. 


FINANCIAL. 


Provision was made as per revised estimates for 
1923, for the requirements of the medical depart- 
ment under head twenty-two, medical, for the sum 
of £81,948 16s. 3d., of which £30,291 16s. 3d. 
was actually expended. and a saving of £1,652 
effected. 

The amount provided under head 28, ‘‘ Hospitals, 
Asylums and Dispensaries °’ was £100,890 18s. 11d 
which includes a supplementa] vote of £896 for the 
purchase of a new launch for the use at the Chaca- 
chacare Leper Settlement, on which there was an 
actual saving of £4,881 14s. 1d., the actual ex- 
penditure being £96,009 4s. 10d. 

Under heading ‘‘Public Health’’ including quar- 
antine, provision was made for £17,124 17s. 9d., 
of which £16,290 1s. 10d. was actually spent, and 
a saving effected of £834 15s. 11d. 

The total savings on the various votes controlled 
by this department was £7,369 10s. Od., of which 
£530 15s. 1d. was contributed by the ankylos- 
tomiasis campaign vote. 

The average annual cost per bed at the twelve 
Government Medical Institutions was £49 16s. 2d.. 
as compared with £52 11s. 14d. in 1922 anl 
£55 4s. 84d. in 1921, while the cost per bed per 
diem was 2s. 8d., as compared with 9s. 103d., in 
1922 and 3s. in 1921. 

The revenue credited to the various medical 
institutions during the year was £4,682 19s. 64d., 
as compared with £4,030 18s. 94d. in 1922. 


MEDICAL ATTENDANCE ON THE Poor. 

The number of applications in  Port-of-Spain 
during 1923 was 22,557, us compared with 25,942 
in 1922, while the figure for the whole Colony 
was 58,530, as compared with 57,636 in 1922. 


VENEREAL CLINICS. 


The clinics established in Port-of-Spain and 
San Fernando continue to be highly appreciated 
by the general public. 


RECOMMENDATIONS. 


(a) The provision of a residential nursing home 
at the Colonial Hospital, Port-of-Spain. 
(b) The completion of the nursing home at the 
Colonial Hospital, San Fernando, 
(c) The appointment of a whole time medical! 
officer for Chacachacare Settlement. 
(d) The provision of a motor ambulance for 
Tobago. 
K. S. Wise. 
Surgeon-Genera!. 





Houser or REFUGE, 1923. 


I have the honour to submit for your informa- 
tion the annual report for the House of Refus 
for 1923. 

The general accommodation of the institution 
is satisfactory. 

The staff numbers thirty-seven. 

There is no housing accommodation for the 
staff save the resident superintendent, who is prv- 
vided with quarters, and the steward who gets 
rent allowance and resides away from the institu 
tion, 

During the year the following changes amongst 
the staff took place: Nurse Stewart resigned in 
March, 1923, and was replaced by Nurse Parris: 
Wardsman J. C. Jackman was dismissed, he 
having been charged by the police with wounding 
and sentenced to imprisonment and was succeede:! 
by V. Marshall. 

The buildings are in a dilapidated condition 
and require immediate repairs. 

The grounds are in a fairly good condition, bu! 
some of the roads require a little gravelling. 

The water supply is good and sufficient. Som: 
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of the drains require repairs. The pail system 
is still in use and the latrines require some re- 
pairs to make them fly-proof. 
The dietary is good and sufficient. 
The accommodation for the patients is satis- 
factory and they all seem contented. 
R. McLean. 
Medical Superintendent. 





CoroNiau HosriTAL, 1923, 


I have the honour to submit the following re- 
port of the Colonial Hospital, Port-of-Spain, for 
the year ending December 31, 1923. 


Administration. 


The extern maternity department has been doing 
yood work during the year and has proved a most 
useful as well as efficient adjunct to the Victoria 
Maternity Ward in Hospital, whither the difficult 
cases are transferred by the district midwives. 


Number of cases treated outside by district nurses — ... 287 
Number transferred to hospital requiring special 
obstetric skill TA 85 
Number of visits paid by district nurses to midwifery 
patients at their homes  ... - .. 2,810 


Anti-typhoid FAN RE were startel at the 
surgery of the Colonial Hospital on October 19. 
1923, and 948 people have availed themselves of 
this facility. 

The Princess Mary Medals for nursing were 
awarded for the first time this year and have 
poved to be a valuable incentive to keen and 
eficient competition among the nurses of the 
“ae hospitals, Port-of-Spain, and San Ter- 
nando 

The sucessful eandidates, Nurses Anderson (gold 
medallist) and Sealey (silver medallist), were pre- 
sented with their medals at a special ceremony 
held at the Town Hall, Port-of-Spain, on Novem- 
br 8, 1928, which was largely attended, and 1 
take this opportunity of expressing thanks in the 
name of the nursing staff of this institution to the 
mayor and councillors of the city of Port-of-Spain 
ior the kind thoughtfulness and the noble ideals 
Which have prompted the award of these medals. 
It is now left to the nurses of the Colony to live 
up to these ideals, and I have no doubt that they 
will do so. 

The usual bi-yearly examinations for nurses in 
training were held in July and December. There 
were thirty-seven entrants from this institution, 
of whom thirty-one passed and six failed. 


Buildings and Grounds. 


Minor repairs to the various wards have been 
carried out. With a view to economy, no exten- 
sive alterations have been made except the screen- 
ing of the northern and eastern side of tha 
Tuberculosis Ward, which was too exposed to the 
weather, 

Some necessary improvements in the kitchen 
and laundry have been unavoidably postponed. 

No. 11 Ward, which is used for chronic male cases, 


is dilapidated beyond repair. Instead of building 

a new ward at the hospital for these cases, I, con- 

sider it would be preferable to make provision for 

their accommodation at the House of Refuge. 
The grounds are in fairly good condition. 


Water Supply and Sanitary Arrangements. 


The water supply has been ample and of good 
quality. 

The sanitary arrangements are up-to-date and 
kept in good repair. 

Dietary. 

The diet scale continues on the whole to give 
satisfaction. A few minor additions and improve- 
ments are now being introduced, the most im- 
portant of these being the substitution of fresh 
milk for condensed milk for practically all hospital 
cases, 

Accommodation. 


The authorized number of beds in the institu- 
tion is 840. The chronic wards are usually over- 
crowded, due to cases which belong to the House 
of Refuge class having to be kept in hospital 
owing to lack of accommodation elsewhere. 
Greatest number of patients in hospital on any one day = 388 
Lowest «i 33 v is 284 
Average M 5 , daily sek 336 

During 1928 the number of in-patients treated 
nt hospital was 5,849, Of these 4,697 were dis- 
charged and 834 died. 

The high mortality is mainly due to the fre- 
quency with which patients were admitted in a 
very advanced stage of their disease and to the 
many advanced cases of pulmonary tuberculosis 
and senile cases that nre permanently accom- 
modated at this institution. 

The number of casualties treated in the surgery, 
exclusive of in-patients, was 2,780. 


Diseases. 


The chief diseases treated were as follows: 


Diseases Number Number 

of cases of deaths 
Venereal diseases... dia . 328 ees 33 
Pulmonary tuberculosis... . 807 i 170 
Enteric fever... Tr e e. 240 : 45 
Malaria dá m d .. 199 n 18 
Chronic nephritis... B LED ut 75 
Bronchitis (acute and chronic) ue TIA ^ 26 
Ulcers a e. 166 mA — 
Dysentery and diarrhea ... ws 199 T 22 
Lobar pneumonia .. 27 zə 198 ds 57 
Ankylostomiasis ... i$. sí 183 EE 14 


Surgical. Operations. 

A separate return of surgical operations is 
attached. There were 1,652 major operations per- 
formed during the year. 

R. C. WuPPERMAN, 
Resident Surgeon. 





San Fernanpo Hospitat, 1923. 
] have the honour to submit the following report 
on the Colonial Hospital, San Fernando, for the 
vear ended December 81, 1923. 


| 
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The midwifery examination was held at Port- 
of-Spain in August. There were four candidates 
from San Fernando Hospital, two passed, 

The nurses’ examination was held at Port-of- 
Spain in December. There were twenty candidates 
from San Fernando Hospital, eight third ‘year, 
six second year and six first year; of these five 
third year, four second year, and six first year 
candidates passed. 

Throughout the year the medical staff consisted 
of only two medical officers. It is impossible to 
emphasize too much the need for a third medical 


officer. The work would be very much facilitated 
by the appointment of a permanent senior 
assistant, 


Quarters were provided for the resident. surgeon, 
assistant resident surgeon, matron and dispenser. 
Buildings. 

The female wards and maternity ward are in 
good condition. The male wards are in bad 
condition and in need of repairs and painting. 
The central block, containing the surgery, 
offiees, dispensary, and matron's and dispenser's 
quarters, is also in need of repairs and painting. 
Work in the kitehen was performed under difh- 
culties throughout the year, on account of the 

bad condition of the kitchen range. 

The Publie Works Department handed over the 
first wing of the Nurses Home in March. In 
April a retaining wall was built to the west of the 
hospital grounds to secure the Tuberculosis Ward : 
the old laundry was demolished and a new one 
built on a site south of the former one. Both 
operating theatres were painted in December. 

The resident surgeon's house is in very bad con- 
dition. Extensive repairs are necessary and also 
a new fence, ; 

The condition of the assistant resident surgeon’s 
house is unsatisfactory, owing to the shifting 
nature of the land on which it is built. 

Grounds. 

The hospita] grounds are not enclosed, a proper 
fence completely enclosing the grounds is required. 
The roads in the grounds are in need of constant 
attention, this would be overcome by having them 
properly conditioned and oiled. The paths con- 
necting the different buildings are neither paved 
nor oiled, and so with the amount of traffie that 
must go on in and out of the wards, it is impos- 
sible to keep the floors as clean as they should be, 
especially in the rainy season. 

A small flower garden was maintained and the 
kitchen garden yielded some return. 

The retaining wall recently built to secure the 
Tuberculosis Ward is bulging and cracked; this 
requires immediate attention. 


Water. 
The water supply was ample and good. 
Sanitary Arrangements. 


These are unsatisfactory. The installation of 
^» modern sewerage system is urgently required. 
The drainage can be improved. 


Dietary. 

The diet is satisfactory and the cooking good. 
The meals, however, are served very irregularly, 
owing to the bad condition of the kitchen range 
and the consequent difficulty in getting the food 
cooked in time. 

Accommodation, | 
| 
Accommodation is provided for 153 patients.) 
Twenty beds are reserved for cases of tuberculosis| 
and seven for dificult midwifery cases. There ure 
three rooms for private patients. 

Seventy patients were admitted to the Maternity 
Ward for treatment. The extern midwives at- 
tended to 81 cases; they made 781 visits. 

There were 347 deaths in the hospital. 


Venereal Clinic. 


This was opened daily for the treatment of 
patients. 100 cases of gonorrhea and 238 cases 
of syphilis were treated. 801 injections of neo- 
salvarsan were given and forty-nine injections of 
mercury, i.e., each syphilitic patient got an 
average of 8°5 injections of neo-salvarsan and 
0:2 injections of mercury. This is very unsatis- 
factory as under such conditions a very low per- 
centage of possible cures can be obtained. The 
assistant resident surgeon attends at the clinic on 
Wednesdays and Saturdays, 

The chief diseases treated were: 


Number Number 

Disease of cases of deaths 
Ankylostomiasis  ... js e 1% 38 29 
Venereal  ... sat F 2 153 T 3 
Malaria oo 25 T dd 152 dT 12 
Bronchitis ... 33 ipi ad 102 Res 1 
Pneumonia ... A 5 a: 101 24 29 
Phthisis a S sss "T 71 36 


J. E. A. Bovcaup, 
Resident Surgeon. 





Lunatic AsyLum, 1928. 


I have the honour to submit the annual report 
on the working of this institution during the year 
ended December 31, 1928. 


ADMISSIONS, RECOVERIES, DEATHS. 


The admissons, which exceeded those of the pre- 
vious year by thirty-three, the increase being 
equally distributed among males and females, 
were still below the average of the preceding 
quinquennial period:  '' Mental anxiety " and 
'" Adverse circumstances '" were assigned mor- 
frequently than usual as the exciting causes of 
the mental attack. Hereditary predisposition 
was obvious or ascertainable in fifty per cent, of 
the admissions. 

Only nine of the admissions improved sufficiently 
to be discharged within the year, the average stay 
in asylum of those discharged on recovery being 
over three years. The benefit of prolonged deten- 
tion under institutional treatment is, however, 
well reflected in the low percentage (eight per 
cent.) of re-admissions to this asylum. 


san o 
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Tobago (contd.) 

The number of deaths (eighty-six) slightly ex- 
ceeded that of 1922, but was also below the averag: 
of the preceding quinquennial period. Thirteen 
of the deaths were of inmates between sixty and 
1 3 years of age. Tuberculosis caused eighteen 
eaths. 

The ratio of certified insane to population in 
the Colony is now just under 20 per 10,000. (In 
Great Britain the ratio is about 30 per 10,000.; 


Accommodation, 

There were at the end of the year under review 
forty-one vacancies for males and seventeen for 
females—a welcome postponement of overcrowd- 
ing. The total number under treatment was 795 

Buildings, Water Supply. 

The buildings are in good order. The water supply 
proved ample. '' Foamite ’’ hand fire extinguishers 
were installed in those officers’ 
were beyond the reach of the fire hydrants. 


Employment. 


The extension of ground cultivation and of 
artisan work afforded throughout the year valuable 
employment and training for a large number of 
the inmates. The daily average number employed 
throughout the institution exceeded forty per cent. 
of the total number resident, while the value of 
the produce and of the labour of the inmates was 
over £3,000. 

Health of the Institution. 


Typhoid fever made its appearance among the 
mates in August. Four females (one death) and 
three males were attacked. No definite focus of 
infection in the asylum could be traced. The dis- 
ease was probably introduced in contaminated fruit 
and sweets brought in by visitors, The incidence 
of asylum dysentery was considerably less than in 
recent years. 

Gro, A. VINCENT, 
Medical Superintendent. 





LEPER AsvLUM, 1923. 


I have the honour to submit the following report 
for the year ending December 81, 1923. 

The general accommodation of the institution is 
sufficient for staff and patients and the general 
health of the latter is well maintained. 

The staff consists of two superintendents (one 
at Coeorite and the other at Chacachacare), a 
dispenser and a steward at Cocorite and a dis- 
penser-steward at Chacachacare; all of whom are 
resident. 

Added to the staff are twenty-three employees 
at Coeorite and eleven at Chacachacare. Cocorite 


quarters which - 


has also seventeen sister$ as resident nurses, The 
cleven employees at Chacachacare live on the 
Settlement. 


The scale of diet approved by His Excellency 
the Governor on March 27, 1928, is satisfactory. 
Cocorite. 


During the year the services of three nurses, 
three warders, two watchmen, a cook, a baker and 
n laundress were dispensed with at Collorite. 

The wards require painting. The roofs of the 
wards covered with genasco, the galleries of Wards 
2 and 4, and the room of the closet-attendant 
ure in need of repair. On the whole, however, the 
buildings are in fairly good condition. 

The water supply is ample and of gocd quality. 
The drainage and sanitary arrangements are good. 
The incinerator works well. 

The gully which runs through the grounds of 
the asylum has to be cleared of debris periodically 
during the rainy season to prevent the flooding of 
the quarters of the resident superintendent and 
the nursing staff. 

Christmas toys are distributed by Miss Pierre 
who with her co-workers and friends ef the institu- 
tion deserves our warmest thanks for the pleasure 
which their arduous work and generosity afforded. 

The sisters carried on their work of mercy with 
the efficiency and patience that has continuously 
marked their efforts for the last fifty-five years, 
during which their religious house has been in 
charge of the Cocorite Asylum, 

There are twelve wards which provide ample 
accommodation for the 300 patients now there. 

Early in November there was an outbreak of 
diarrheea. More than a third of the inmates (117) 
were attacked. With the valuable assistance of 
the sisters the disease was kept under control 
and there was only one death. 

Nineteen Indians were repatriated in 1923. 


Settlement. 


The transfer of inmates to Chacachacare con- 
tinued and sixty-nine patients were sent from 
Cocorite to the Settlement during the year. 157 
lepers are now satisfactorily accommodated there 
(December 31, 1923). 

Of the twenty-six cottages on the Settlement, 
ten were built in 1923. A good oven has been 
built and the supply of bread has been fully 
equal to the demand. 

The supply of water has given rise to some 
anxiety but used with care has been sufficient for 
the needs of the patients. 

The laundry work of the 
at Cocorite. 


Chacachacare 


Settlement is done 


E. HAMEL SMITH, 
Medical Superintenden! 
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ANNUAL REPORT ON THE MEDICAL AND HEALTH 
DEPARTMENT OF MAURITIUS FOR 1923. 


= ViraL STATISTICS. 

THE area of the Mauritius is 720 square miles 
(460,800 acres) and the estimated population on 
December 31, 1923, was 381,678. 

The density of population is very high, being 
about 530 per square mile for the whole island, 

Births.—The total number of births for the year 
was 13,879, 

Deaths.—During the year 1923 the total number 
of deaths was 10,778. 4 

The mortality in 1923 was very low for Mauritius. 
The death rate for the whole colony is the lowest 
since 1891. 

The number of deaths due to malaria and cachexia 
(highest death-producing factors in Mauritius) is 
1,079, 

No doubt éan be attached to the improvement in 
the health conditions if it is remembered that in 
Port Louis no death is registered unless certified 
by a medical practitioner. 

The number of deaths due to malaria in Port 
Louis in 1923 is 169. 

It can therefore boldly be advanced that Mauritius 
is already remarkably deriving the benefit that was 
justly expected from the improved and energetie 
methods of publie health campaign started three 
years ago and pushed on unremittingly. 

The next high causes of death are: pneumonia 
and broncho-pneumonia (1,393 in 1923) and dis- 
cases of early infancy (1,026 in 1923). 

Deaths due to preventable diseases, i.e., dis- 
cases due to faulty sanitary conditions, over- 
crowding, soil infection, defective or infective 
water supplies numbered 4,227. 

This figure does not include infantile diarrhaa 
or infantile convulsions, both probably due to im- 
proper dieting and neglect. 


INFANTILE MORTALITY. 


It is a valuable index from the public health 
point of view and may be described as the index 
of community intelligence, for generally speaking 
it is found that the better educated and better 
housed sections of the community usually show 
lowest rates, 

The rate for 1923 was 13974 per cent.; the num- 
ber of deaths under five years, 3,587. 

Having regard to the total number of deaths for 
the your, viz., 10,778, the proportion of deaths 
under five to total deaths is so high as 33:3 per 
cent. 

As usual, the most important enuse of infantile 
mortality is congenital debility. 

The number of still-births registered during 1025 


is L507; 


It is equivalent to 1122 of live births for the 
sume period, 

The principal causative factors of infantile 
mortality continue to be: venereal diseases, con- 
genital debility, premature birth, improper food 
und methods of feeding. 

Many children on birth are mere weaklings and 
are doomed to early death owing to the early 
marriages amongst Indians and child-bearing at 
immature age, work of expectant mothers in th 
fields, hardships and privations in the poorer classes 
apart from the main causes mentioned above. 

These causes are per se sufficient to lead to 
death during the later months of gestation. 

Infantile mortality is in every country usually 
higher among males than among females, except 
in the case of whooping-cough. | 

During 1923 the deaths under five years wer 
2,587. 

MIDWIFERY AND CHILD WELFARE. 

During 1923 the questions of proper training oí 
midwives and of placing gratuitously the services 
of Government paid midwives at the: disposal ot 


.the poor in populous centres were thoroughly re- 


considered. 

Government proposes to provide Rs. 5,000 subsidy 
the next financial year to the dormant Midwifery 
and Child Welfare Society. 


PREVALENCE OF SICKNESS AND RECURRENCE OF 
PARTICULAR DISEASES. 

number of cases treated in the public 

hospitals and at the dispensaries for 1923 i- 

82,326. These figures show a decrease as regard- 

hospital admissions and dispensary cases 


The 


Malaria. 


Malaria is not a notifiable disease in Mauritius 
so the number cannot be accurately given beyon! 
admission for the disease in hospital, treatment a! 
dispensaries and deaths certified by medical prac 
litioners. 

The total number of admissions in hospitals for 
malaria (hypertrophy of spleen included) wa~ 
1,774. The case mortality was 2°1 per cent. 

The death-rate for malaria per thousand oi 
population was 5'1. 

The rates for deaths returned under malaria anl 
malarial cachexia were 5:2 for 1923. 

The admissions during the year under review 
were for malaria 1,558, deaths 35; admissions fii 
hypertrophy of spleen 216, deaths 3. 

In the publie dispensaries a total of 19,268 cass 
of malaria were treated, 
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Npleen Examinations and Blood Tests for 


Malarial Parasites. 

Spleen census of school children continues to be 
tiken twice during the year. 

The conclusion to be drawn from the examinations 
mule in 1923 is a general decrease in the pre- 
valence of malaria. 

The total number of children examined is 12,925 

The examination of the blood of school children 
with a view to ascertaining the presence of malarial 
parasites has been carried on by a trained micro- 
scopist all the year round. 


PxEcMoNIA.—In the whole colony the total 
number of deaths is 1,088. 

The adinissions into hospitals were 287 with 
103 deaths. 

INFLUENZA.—In the whole colony the deaths 


stand at 556. The hospital returns show 1,192 
wlmissions with 53 deaths. The hospital case 
mortality in 1923 was 4'4 per cent, 

Baoweniris.— The total deaths registered in the 
colony numbered 521 

In this case the hospital admissions reached 925 
with 23 deaths. 

DyseNTERY.—Dysentery is not a notifiable dis- 
«use in Mauritius. The mortality due to that dis- 
ease in 1923 was 318. The hospital admissions 
show 379 with 24 deaths. The hospital case 
mortality was 6'3 per cent, 

In the dispensaries 1,573 cases were treated. 

EwrERIC FEvER.—In the whole island 150 cases 
were registered. 

The months of particular prevalence were April 
and August. 

Seventy-seven cases were treated in hospital. 

The deaths (thirteen) gave a case mortality of 
»venteen per cent. 

Leprosy.—The number of inmates at St, Lazare 
Leper Asylum on January 1, 1923, was thirty- 
seven. : 

There were sixteen admissions during the year, 
two deaths and fourteen discharges. There remained 
thirty-seven lepers at the end of the year. 

Leprosy is not a notifiable disease in Mauritius. 
It is probably common enough in the colony. Every 
day cases are met with in the streets of Port Louis 
und elsewhere, No restriction is made except as 
regards mendicant and criminal lepers. 

No law exists for the compulsory segregation of 
lepers. Thy wander about at liberty, living with 
topp families and transmitting the disease. There 

3 no power to prohibit marriages between or with 
eia, hence the hereditary taint continues to be 
spread, 

The construction of the new (Powder Mills) Leper 
Asylum has been completed and the opening ot 
the institution effected on January 1, 1924, by the 
transfer of the lepers. 

In the draught Public Health Ordinance leprosy 
' made notifiable and the segregation of pauper, 
convict and vagrant lepers is rendered compulsory. 

Treatment is given in the form of injections of 
moogrol. — '* Osco!’ stibium has also been re- 
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ceived in connection with leprosy treatment and 
with the opening of a new leper asylum under the 


management of another medical officer, the sys- 
tematic treatments with moogrol and ‘ oscol ”’ 


stibium will be started in the near future. 
id LAGUE.—The cost of the rat campaign works out 
r 1923 at fifty-one cents per rat caught, 

f 1923 human plague prevailed practically all 
the vear round in Port Louis. 

Rat catching was persevered with throughout 
the year, and every rat caught, killed or found dead 
was examined bacteriologically. 

During the year all grain stores were regularly 
and often fumigated by means of the Clayton 
apparatus, 

Mernop or TREATING CoNTACTS.—(a) Disinfec- 
tion—All premises, both of patients and of con- 
tacts were claytonized; (b) burning of Tags; (c) 
isolatión of patients as well as contacts in situ or 
in lazaret; (d) bathing of contacts; (e) inoculation 
by prophyl actie vaccine. 

Diputrurrtia.—In the whole colony forty- seven 
cases were nolified and five deaths registered. 
Five cases were treated in hospital with one death. 

Mrastes.—This disease was made a quarantin- 
able discase. 

Nine cases were notified 
No hospital admission. 

Cancer ok MaLrGNANT Disease. —Eighty-seven 
cases admitted into hospital with nine deaths. 

DianRü(A AND ENTERITIS.—In the whole colony 
625 deaths occurred. In the hospitals 506 cases 
were admitted resulting in forty-five deaths, giving 
a ease mortality of 8'9 per cent. 

ORGANIC DISEASES OF THE HEArT.—Deaths from 
erganie diseases of the heart numbered 151 in 
1923. The number of cases admitted to hospital 
was 117 with twenty-two deaths. 

VENEREAL DiskASES.— l'wenty-two 
registered under syphilis in 1923, 
254 cases were treated, 
these, 

It is proposed to open the Venereal Clinic in 
the near future. As already stated, venereal disease 
is probably of more frequent occurrence than the 
above figures would otherwise denote. Most cases 
are concealed, a few treated by private medical 
practitioners, and only cases which incapacitate 
from work seek admission into hospitals. 

NOTIFIABLE  CoNTAGIOUS AND INFECTIOUS Dis- 
tasEs.—Ordinance No. 47 of 1898 provides for the 
compulsory notification of plague, cholera, choleraic 
diarrhea, small-pox, yellow fever, diphtheria and 
membranous croup, measles, scarlatina or scarlet 
fever, and the fevers known by any of the follow- 
ing names: typhoid or enteric, typhus, relapsing or 
continued and puerperal; and traumatic erysipelas 
and of any other disease that may be added thereto 
by regulations. Cerebro-spinal meningitis has been 
made notifiable; so also the disease known as 
Spanish influenza, 

CrREBRO-SPINAL MENINGITIS.—One case was noti- 
fied; it ended fatally. Two other patients were 


in December, 1923. 


deaths were 
In hospitals 
Five deaths resulted from 
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treated for the same disease during the year under 
review. 

ERvsiPELAs.— Sixteen cases 
nine deaths registered. 

Hospital udmissions numbered twenty-four, result- 
ing in four deaths. 

SMALL-POX AND VaocINATION.—There has: been 
no small-pox in the island since 1918. A total of 
9,179 children were vaccinated during the year and 


were notified and 


9,093 were successful vaccinations. In eleven 
cases the results could not be ascertained In 


some cases vaccinations are privately performed, 
these are not included in the above figures. 
PUERPERAL SkPTICZMIA.—In the whole colony 
228 women died in consequence of the puerperal 
state. Twenty-four cases of puerperal septicemia 
were treated in hospitals, resulting in nine deaths 


— eighteen notifications were received during the 
year. 
13,879 births having been registered curing the 


year, the mortality among women in child-birth is 
16:4 per thousand of live births, a very high 
figure. 

IrcH (ScaBrES).—154 cases were treated in the 
hospitals. 

ANKYLOSTOMIASIS.—Fifty-one deaths were regis- 
tered during the year. 500 cases were treated in 
the hospitals, with thirteen deaths. 

BERI-RERI.—(Not notifiable).—Five- deaths wer 
registered in the whole colony. 

Thirty-one cases were treated in the hospitals, 
resulting in two deaths. . 

PunLwoNanv TuBERCULOSIS.—Notification of pul- 
monary tuberculosis is not compulsory in Mauritius, 
In the new Health Ordinance the disease is made 
notifiable. 

Hospital admission indicate a further decrease 
in the prevalence of the disease, 368 in 1923. 

The mortality from pulmonary tuberculosis in 
the whole colony was 828. 

CnHICKEN-POX.—live cases were treated in Beau 
Bassin Prison Hospital. 

MENTAL DrisEAsES.— The total number of persons 
certified insane on December 1, 1923, was 708. 

Phe causes of insanity are reported to be mental 
worry, grief, hysteria, fever, influenza, heredity. 
alcoholism, epilepsy, syphilis and gandia smoking. 

Summarizing the experience. of 1928, insanity 
caused by alcoholism, toxic mania, opium and 
gandia smoking appears to decrease whereas pucr- 
perality and hysteria have been factors bringing 
in the asylum more patients than usual. 

Treatment with arseno benzol, bismuth, enesol 
has proved beneficial, so also,has been the intro- 
duction of scopolamin and morphine in the treat- 
ment of excitement. 

Sor, Sanrtation.—The soil sanitation campaign 
has been pushed on very energetically during 1923. 
New regulations have been put into foree regarding 
septic tanks, disposal of human excreta and trench- 
ing and manure factories, regarding the removal of 
house refuse, &c. New regulations have also been 
put into force relative to the provision of pail and * 
pit latrines of approved type. 

Tt is expected that soon every district will have 
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been sanitated, i.e., every premises provided wi 
an approved type of disposal of dejecta, viz.: sepi 
tank, pail latrine or pit latrine. 

AxTI-MaLARIAL Works.—The work has consist 
mainly in the maintenance of existing works, repair 
ing of damage done by animals and floods, cleari: 
of marshy lands, filling up of quarry pits and weed 
pools and ponds, planting grass in former river c 
stream beds and petrolization of large marshe 
The staff of trained moustiquiers did good work i 
the search of mosquito-breeding places all over the 
island. 


Tue Civi, MEDICAL STORES. 


The following tabular statement summarizes the 
transactions of the medical stores during the yes 
1923 : 

1.—Cost of drugs, chemicals, instru- 

ments and repairs to instru- 
ments and appliances, &c. Rs. 
2.—Value of drugs, chemicals, instru- 
ments, &e., issued to Govern- 
ment Institutions ... Rs. 
3.—Value of disinfectants, sera, vaccine 
&e., issued in connection with 
plague and other contagious dis- 
eases eee ehh Rs. 

4.— Amount realized by sale of medi- 

cines, vaecine and sera to pri- 

vate medical practitioners and 
value recovered for loss and dam- 

age to instruments issued to 

Institutions ses we Re: — 1,756.00 
5.—Quantity of Quinine issued 12,087 oz. 

272 grs. 


103,601.5*^ 


41,536.86 


6.—Cost of Quinine issued  ... Hs. 22,785.14 
7.— Institutions to which drugs in general are 
issued : 
Hospitals ... ... 12  Sehools 150 
Dispensaries ... 81 Police Stations ... 54 
Charitable Institu- Govt. Institutions 15 
lions ... w. 40 


The total number of notifications of infectious 
diseases (exelusive of plague) received during the 
vear was 258. - 

The number of plague cases in the colony during 
the year 1923 was 139; the number of deaths 118. 


Desrreetion OF RODENTS, 
The number of rodents caught in Port Louis 
and country districts was 83,361. 
29,223 were microscopically examined and the 
number found plague infected during the year was 


568. 


ABRIDGED REPORT ON THE Work DONE FOR THE 
RELIEF AND CONTROL or Hookworm DISEASE RY 
THE DEPARTMENT OF ANKYLOSTOMIASIS 


Durine THE YEAR 1928. 

1. Organization.—During the year a great deal 
of time has been spent in propaganda. 

On September 15, a branch office was opened 
in Moka, systematic work in the district was 
started and the year ended with the prospect of 
Moka being very soon completely sanitated. 
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The schools were systematically examined and 
treated, and treatments were given in the branch 
dispensary, and the inhabitants were ussembled 
at numerous centres for treatment. 
2. Extent of Operations.—Although Moka is the 
only district where regular systematic intensive 
work has been attempted, the influence of the cam- 
paign has extended all over the island. Specimens 
have been received from all parts of the island, 
and there have been many requests for treatment 
or advice. These applications were from private 
individuals and also from public and private institu- 
ions, The local medical practitioners have very 
frequently referred their patients to the laboratory 
und a large number of treatments have been taken 
privately for hookworm and other intestinal para- 
sites, which have not been within the scope of the 
control of the department and therefore not in- 
cluded in the statistics. A number of estates have 
also treuted their own labour force, and numerous 
treatments have been given in Government dis- 
pensaries and hospitals throughout the island. 

3. Examinations, Treatments and Cures.-—The 
figures for examinations, treatments and cures 
during the year are as follows: Census 15,198, 
examined 12,540, infected 7,846, treated 5,506, 
cured 1,010. Both oil of chenopodiuni and carbon 
tetrachloride were used for treatment, the patients 
being administered cither drug or a mixture of 
both. 

4. Infection with other Parasites.—The number 
examined for hookworm discase was 12,540, of 
those incidentally found positive for ascaris 6,908, 
trichocephalus 8,294, strongyloides 11, oxyuris 22. 

5. Educational.—kEifty-five lectures were delivered 
and literature distributed. 

The cinema film ** Unhooking the Hookworm " 
was ordered and delivery expected during the month 
of January. 

6. Per capita cost.—The actual expenditure for 
the campaign during the year umounted to 
Rs. 29,702.16. Of this sum the International 
Health Board contribute. Rs. 19,059.69, the 
Government's expenses being Rs. 8,742.47. 

7. Sanitation.—The Medical and Health Depart- 
ment has expended a great deal of energy in try- 
ing to control and improve the sanitation, anl 
regulatious have been adopted dealing with trench- 
ing and the disposal of engrais. Unfortunately, 
it took a considerable length of time to accomplish 
results on account of existing contracts and local 
conditions. 

1,698 pail latrines were completed by December 
31, in Moka district, and the pail euntents disposed 
of by deep trenching. In some sections pail 
latrines were built and in other places the pit was 
built where it would not pollute sub-soil water. 


ANNAL Report ON Port Loris ror THE YEAR 
1923. 

Vital Statistics.—The following figures for tho 

town and district: of Port Louis are taken from the 


report of the Honourable the Registrar-General : 
Population, 51,769; birth-rate, 39°9 per thousand; 
death-rate, 34'1 per thousand, 

Reorganization of the Sanitary Staff.—A certain 
amount of reorganization and consolidation of the 
sunitary personnel was undertaken during the early 
part of the year. 

The most important change was the extension of 
the responsibilities of the sanitary inspectors. The 
post of controlling officer was abolished, the plague 
services and anti-malaria gangs were reorganized 
so as to place them directly under the control of 
the sanitary $nspectors who were thus given a 
more responsible, but at the same time a more 
stimulating share in the duties of the department. 

Towards the end of the year the remainder of the 
anti-malaria work in the Port Louis district passed 
into the charge of the M.O.H. who thus assumed 
the responsibilty of all the sanitation of the dis- 
trict. 

An important result of the reorganization referred 
to above was that provision could be made to 
reinforce the weaker branches by the creation of 
new posts out of the savings effected by the 
change. This was duly accomplished, The sani- 
tary inspectors and guards welcomed the new 
arrangements and did their best to do their part 
in making it a success, 

Class of Instruction.—While the reorganization 
was being worked out, the depariiment’s responsi- 
bility to the sanitary staff was fully recognized, 
and it was decided to hold classes of instruction 
which would help the personnel to a fuller apprecia- 
tion of their duties. On April 12, the director in- 
augurated the class by delivering to the members 
a short and stirring address. The class, which is 
held every Thursday afterncon, is attended by all 
the sanitary personnel of the Northern districts. 

The M.O.H., Port Louis, has delivered lectures 
on elementary physiology and hygiene, the epidemi- 
ology of the commoner communicable diseases, 
disposal of night-soil, and water supply; while 
sanitary inspector Purvis has given eight lec- 
tures on the elementary mathematics of hygiene. 
The programme of lectures has been based on the 
syllabus of subjects issued by the Royal Sanitary 
Institute and it is hoped that ultimately a certain 
number of candidates will be prepared to present 
themselves for the examination for the certificate 
of competency granted by the institute. 


Communicable Diseascs. 


Three communicable diseases are of major im- 
portance in Port Louis: they are malaria, plague 
and enterica, 

Anti-Malaria Work.—225,293 fect of existing 
drains and canalised streams were upkept. In 
addition, a small marsh at Grand. River North West 
Village was drained into the river mouth. This 
marsh harboured the larve of A. mauritianus as 
well as those of 4. costalis. 

The clearance of a zone half a mile in depth in 
the Pitot and Tranquebar Valleys has continued 


throughout the year. Until the end of September 
the work was carried out by the malaria authority. 
The object of the zone, which was recommended 
by Dr. Balfour, is to prevent the invasion of the 
city by mosquitoes coming from the jungle areas 
in the upper parts of the valleys. By the end ot 
the year an area of 195 acres had been cleared of 
cactus and other rank vegetation in the locality. 
Unfortunately, it was not found to be possible to 
undertake work in the vallevs themselves, only the 
Crown Lands on the adjacent hills having been 
dealt with. The work is carried out in three opera- 
tions, cutting and stacking the cactus, allowing a 
per iod for desiccation and finally burning it as often 
as is necessary. 

In the intra-urban area the anti-mosquito cam- 
paign has been steadily pursued throughout the 
year. Culex and stegomyia genera flourish in the 
town. The difficulties in the way of progress in 
eradicating their breeding places are enormous, 
and at times the situation seems to be almost hope- 
less. The profoundly dilapidated condition of the 
majority of the premises in the town is responsible 
for over half of these mosquito breeding places. 
Defective roof gutters, ill-paved yards, badly laid 
drains, ruinous masonry work, flooded cellars, to 
mention only a few, render the detection of such 
places difficult and their elimination tedious. 

In addition to the above-mentioned genera, one 
Anopheline, A. costalis, is also to be found to some 
extent within the municipal boundary. This is 
partly due to the fact that there are many vacant 
plots and waste areas in the town so that some 
parts resemble open country with only occasional 
houses scattered over a comparatively wide area, 
while another reason is that the mosquito appears 
to have become, to some extent, domesticated, 
Inasmuch as its larve are to be found somewhat 
widely distributed in the typically urban portions 
of the town, in odd pools, on paved drains and 
in other small collections of standing water, 

Plague.—The septicemic and pneumonie forms 
are almost always fatal. Cases of plague have 
been detected in Port Louis throughout the year, 
although the Jargest number of cases occurred 
during the hot weather. 

Plague Prophylaxis.—As a routine prophylactic 
measure, mass inoculations with anti-plugue vac- 
cine were practised. "The work done in this respect 
is summarized herewith. 

Rat-proofing of houses was begun in November, 
and it is hoped that as the work progresses there 
will be a proportionate diminution in the number 
of plague-infected areas in the town. 

Rat Fleas.—During November and December 
some sixty fleas were collected from Port Louis rats. 
With the exception of three defective specimens 
that could not be identified all of the insects 
resembled Xenopsylla cheopis. X. astia has not 
vet been encountered in Port Louis, but the work 
of collection and examination will be continued 
with a view to ascertaining whether X. astia exists 
here or not. 

Twelve of the found in a 


specimens were 
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wooden bin containing rice in a grocer's shop. 
Plague-infected rats had been found previously 
upon the premises which were fumigated by burn- 
ing sulphur in open burners as a disinfestation 
measure after disinfection. When the premises 
were opened up after fumigation the fleas were 
found. to be apparently unaffected by the gas, 
although roaches had been killed off in large num- 
bers, It is possible that the gas had failed to 
penetrate the air spaces between the individual 
grains, Which retained sufficient oxygen to tide 
the fleas over the period of fumigation, while the 


larger insects whose oxygen demands were pre- 
sumably greater succumbed, even although they 


are notoriously more difficult to kill than fleas 
Following npon this interesting observation, steps 
were immediately taken to revise the technique oi 
fumigation by sulphur with a view to making it 
more effective. 

Anti-Rat Campaign.—During the 
rodents were destroyed and submitted to micro- 
scopical examination for plague infection, 534 
of the total number of rodents examined were 
found to harbour the Bacillus pestis. 

The means taken for the destruction òf rodent- 
were: (a) poisoning by poisoned baits; (b) trapping 
in spring and cage traps; (c) trapping by means 
of '* glue-boards.’ 

The glue boards were employed originatly at 
the suggestion of Dr. Balfour, and they have given 
such satisfaction that their use has been gradually 
extended. One great advantage of the glue board 
is that it captures a great proportion of the rat 
fleas as well as the rat itself and so limits the 
spread of infection. Owing to a temporary shortage 
of imported rat varnish, it was necessary to at- 
tempt to manufacture a substitute locally. After 
several experiments a very satisfactory lime wa- 
produced. The method of manufacture is as follows : 
heat two litres of boiled linseed oil, and when th 
oil has boiled for thirty minutes, add five kilos of 
powdered resin in small quantities, stirring all the 
time. The stirring and heating are continued for 
about half an hour, by which time the mixture 
should be of the required viscosity—as determined 
by trial. It is then ready for use. 

Enteric Fever.—The figures, which include noti- 
fications under the term '' continued fever 
showing the incidence of fevers of the ‘‘ enterica ' 
group, throughout the year amount to fifty-eight 
cases, deaths nineteen 

It would be unduly optimistic to suppose thai 
these figures give a true picture of the case in- 
cidence of the disease. It is almost certain that 
many mild cases escape notification on account of 
the fact that a qualified medical practitioner is 
seldom called in to see the patient, or, if he does 
happen to be summoned, is given little real oppor- 
tunity to make a diagnosis of the malady. 

It has been practically impossible to determine 
the origin of the cases. There has been no evidenci 
brought forward to incriminate the milk supply 
The detection of carriers will always be an un- 
necessarily difficult matter so long as there is an 


year 55,273 
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ibsence of -proper laboratory facilities in Port 
Louis itself. 
In the absence of definite evidence to the con- 


‘tury it has been thought that the water supply has 
been the medium of spread of the infection, An 
iuprovenent in the quality of the water supply 
should therefore reduce the ease incidence and the 
dvath-rate from this group of fevers. The ‘‘ residual 
wphoid " will be then more easily investigated and 
with better prospect of success. 
"unonL MEDICAL Inspections Ix Porr Louis, 
The principal diseases noticed were: pediculosis, 
skin diseases, defective eyesight, ear 
uoubles, tonsils and adenoids, bad teeth, rickets, 
malaria, ankylostomiasis, schistosomiasis and other 
worm infection. 

The number of pupils examined amounted to 
1,498. 

The figures show a decided improvement as 
wwrds the number of children affected with pedi- 
culosis, malaria, ankylostomiasis and other worm 
infections, 

The number of children affected with ear troubles 
ud inflammation of the tonsils has increased in a 
marked degree owing to the presence of influenza 
which prevailed during the second half-year. The 
number of children affected with scabies has also 
mereased. 

The figure for malaria shows, I am glad to say, 
a considerable decrease, this in spite of the heavy 
and continuous rainfall we have had during prac- 
ucally the whole period under review. 

The figure for ankylostomiasis also shows a 
marked decrease, due very probably to the effective 
measures taken by Dr. Hampton, who so devotedly 
‘rated in the schools of Port Louis all the children 
ected with that disease. 

lt must be borne in mind that this heading coni- 
prises all cases of anemia detected among the 
‘hildren during my inspection, irrespective of the 
cause or causes which might have brought that 
condition, that is to say, enlargement of the spleen, 
neral debility, defective development, worm in- 
fictions and poverty. d 

The figure for schistosomiasis is about the same. 

There is a marked decrease in the figure for 
ther worm infections, due very likely to the treat- 
ment applied for hookworm by Dr. Hampton. 

343 pupils were found with enlarged spleen. 

Ün the whole and notwithstanding the favourable 
"dmatie eondition for the spread of malaria which 
prevailed during a greater part of the time between 
Febmary and June, a marked improvement, cal- 
culated on sufficient data, has been registered as 
regards the decrease in both the percentage and 
the average spleen noticed during this first half- 
year. 


scubles, 


Ayti-MaLarta Work iN. PLAINES WiLHEMS, 


ln Curepipe, seventeen cantonniers under « 
"ousiquier have carried out the usual cleaning 
uf the existing channels and rivers. 
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Several ponds and marshy places have been 
filled up. Anopheles costalis have been found 
from time to time. A. funestus and A. maculi- 
palpis have not bcen found. 

A. mauritianus is frequently met with in the 
forest grounds and in springs und marshes which 
ure so common in Curepipe. 

In the Quatre Bornes Section, both A. costalis 
and A. maculipalpis have been found in Candos 
Mountain drains and in the neighbourhood vf 
Mount Corps-de-Garde, and in the intervening area 
between these two points—twelve cantonniers and 
a moustiquier curry out this work. 

In Beau Bassin and Hose Hill there are no 
works directly carried out by the department. A. 
costalis have been found in roadside gutters, in 
various water nuisances arising from the defective 
drainage channels from irrigation canals and broken 
water pipes and defective public fountains. These 
latter defects are common to all sections as are 
also defective ‘* prises" and “* regards.” The 
irrigation canal work is the duty of Syndics and 
private owners und recourse hus to be made to 
the Law Courts to effect repairs. 


PLAGUE. 


The cutbreak of human plague in Plaines Wil- 
hems synchronized with the discovery of rat plague. 
The latter proved to be very extensive. The com- 
mencement was in October and human plague con- 
tinued till the end of February. Two estates were 
attacked, viz.: Highlands and Ebéne—fortunately, 
three and two cases respectively were all that 
occurred in them. ` In Ebéne, many rats were 
found in storehouses and quantities of fleas were 
found in gunny sacks and cereals. 

The prophylactic measures besides disinfection, 
the liberal use of paraffin and soap emulsion on 
floors, segregation of patients and contacts and 
observation of neighbours, included vaccination and 
control of deaths, 

Over a hundred deaths were controlled by spleen, 
liver and lung punctures. In five cases the dis- 
ease had not been suspected or certified as plague 
during life. 

The type of native hut and cow shed built of 
loose stone, walls and superstructure of thatch is 
a real menace in urban areas. Many plague rats 
were found in these buildings. There is no doubt 
that plague is really endemic in these places and 
recrudescences of human plague must occur under 
the conditions referred to, 

Many orders have been served for shops and 
houses (concreting of floors and repairs to make 
rat-proof) throughout the district. 

Eight thatch houses were burnt in Planes Wil- 
hems in connection with plague in 1923. 

108 cases of infectious diseases occurred in 
Plaines Wilhems in 1928, i.e., enteric fever, diph- 
theria, septicemia, puerperal fever, erysipelas, 
cerebro-epinal fever, measles, and whooping-cough 
with enteritis. 
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ANNUAL Report oF THE BACTERIOLOGICAL 
LABORATORY FOR THE YEAR 1923. 

The number of specimens and articles received 
at the Bacteriological Laboratory during the year 
1923 totalled 3,014, showing an increase of 1,164 
on the number for the preceding year. They muy 
be classified as before, for facility of discussion, 
under the following heads: 


CLINICAL. 

The samples coming under this head, exclusive 
of vaccines, amounted to 2,356. Of these 203 
were submitted to bacteriological examination in- 
volving cultures und animal tests when required. 
The materials dealt with comprised blood, throat 
swabs and false membranes, sputum, feces, pus 
and pathological exudations, urine, cerebrospinal 
fluid, neoplastic growths, &c. 

(a) Blood.—1, 077 samples were examined, 

Malaria. —217 samples came in for this disease. 
Parasites were found in twenty-one cases as 
follows: subtertian in eleven, tertian in nine, 
quartan in one, 

Filariasis. —Eighteen samples were examined for 
filaria embryos; Mierofiluria. bancrofii was found 
in four. 

Plague.—Plague bacilli were discovered in four 
out of eleven smears of gland or spleen juice from 
suspected cases, None were found in a sample 
of blood from a similar case. 

Typhoid and the Paratyphoids. —These diseases 
accounted for 350 specimens. 288 of these were 
submitted to Widal's test for agglutinins with 
positive results (one in thirty and higher dilutions) 
in ninety-two cases. Blood .culture on bile-salt 
broth was done in ‘seventy- two other cases with 
success in fourteen. 

Syphilis —261 samples were tested for the 
Bordet-Wassermann complement fixation reaction. 
Positive findings were obtained in ninety-two 
and doubtful ones sixty-six instances. The antigen 
used is prepared from human heart muscle. 

Blood counts, —Ninety-three differential leucocyte 
counts were made and one red corpuscle count. 

Chlorides and Urea.—One sample was sent in 
for a quantitative estimation of chlorides and 
eighty-nine for a quantitative estimation of uren. 

Malta Fever.—Agglutinins for M. melitensis 
were looked for in the blood of a patient suspected 
to be affected with this complaint, but the reaction 
proved negative. 

Bacteriological craminations.—In_ the seventy- 
five cases in which a blood culture was made 
fourteen yielded. Bacillus typhosus, seven yielded 
streptococci, four yielded staphylococci, two yielded 
B. coli communior. 

(b) Throat and nose 


seventy-two occasions. 


swabs were received on 
The Klebs-Leffler diph- 
and Vin- 


therin bacillus was found on thirty-six 
cont’s fusiform organism on thirteen, with or 
without. other bacterial associations. 

(c) Sputum.—Samples received 168. Examined 


prine ipally for Koch’s tubercle bacilli and pneumo- 


cocci. The former were present in thirty-seven 


and pneumococci iu predominating numbers in 
four. 

(d) Pus.—Number of samples seventy-eight. 
(he materials were derived from abscesses, boils 
or were specimens of urethral or vaginal discharges. 
(Gonococci were found in three, while twelve 
samples of closed abscesses proved sterile. Oi 
the twenty-eight specimens that were successfull) 
cultured, twenty-one gave staphylococci and seven 
streptococci. 

(e) Cerebro- -spinal Fluid.—Specimens examine 
twenty-nine, Four came in for a Wassermann 
test of which two gave positive results; the col 
loidal gold reaction was applied to seven others, 
positive in six instances; u leucocyte count was 
made with three samples while three others were 
tested quantitatively for albumin and one for 
glucose. Eleven more were examined for their 
bacterial contents: four showed pneumococci and 
one meningococci. Six were free from micro- 
organisms. 

(f) Pleural Fluid.—Vour samples were received, 
two for cytological study and a leucocyte count 
and two for bacteriological investigation, From 
one of these a streptococcus was isolated. 

(g) Cystic Fluid.—The liquid contents of a cystic 


tumour of the foot were examined and cultured 
without results. 
(h) Bile.—A sample was tested for micro- 


organisms of the typhoid with negative 
results. 

(i) Hydrocele Fluid.—Search was made / unsuc- 
cessfully for filaria embryos in the tappings from a 
case suspected to be of filarious origin. 

(j) Synovial Fluid.—No micro-organisms 
be demonstrated either by microscopical examina- 
tion or culture in a case of synovial effusion. 

(k) Hatrs.—A number of specimens were re- 
ceived and examined for fungi. 

(l) Faces. — Samples 488. Ameba 
present in forty. Other entozoa were 
in the course of these examinations, trichuris, 
ankylostome, ascaris, trichomonas, — blastocysti-. 
lamblia, anguillula stercoralis, oxyuris and eoccidis 

The coecidia were found in diarrhawic stools in 
association with.no other known pathogenic organ- 
ism. No alternate cause could be found for the 
recurrent attacks of diarrhea from which the 
patient was suffering and there seemed to be good 
grounds for incriminating the coccidia, In fresh 
stools only ovoid oócysts were seen with un- 
differentiated granular contents, but after standing 
for a few days the oócysts were found to have 
developed two sporoeysts containing four sporc- 
zoits each. In short, the organism closely re- 
sembled the sexual form of Tsopora hominis. 
Treatment proved of no effect. It is the first case 
of human intestinal eoecidiosis registered nt this 
laboratory. The patient had been abroad some 
time previously so that the infection may have been 
acquired out of the colony. 

Six samples of stools were cultured : 
B. coli communis (Escherich) and from a 
DP. coli communior were isolated. 


group, 


could 


histolytica 
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(m) Urine.—418 analyses were made. Most 
of these consisted of the usual routine clinical pro- 
cedures, chemical and microscopical, but in sixty- 
seven cases the centrifuged sediments were cultured 
with the result that staphylococci were isolated, 
also B. coli communis, B. lactis aerogenes, B. coli 
communior, B. paracoli, streptococci, one diph- 
theroid bacillus, one Gram-negative unidentified 
organism, and twenty-four sterile. 

Microscopical examination of the sediments also 
showed eggs of Schistosoma hamatobium, hyaline 
casts, granular casts, waxy casts, filaria embryos, 
zonocoeci and trichomonas. 

(n) Neoplasms.—Sixteen specimens were cut 
und sections examined. They consisted of fibroma, 
fibro-sarcoma, sarcoma, myxoma, carcinoma, epi- 
thelioma (squamous), papilloma, bilharzia polypus, 
salivary gland (normal). In addition, portions of 
muscle tissue were also examined for trichine 
with negative results and sections were made of 
the heart muscle, kidney and lung in a case where 
fatal poisoning with carbon tetrachloride was sus- 
pected. 

(o) Catgut.—Complaints having arisen regarding 
the quality of the catgut supplied to the hospitals, 
an investigation was undertaken by this laboratory 
in the course of which eight different specimens 
were bacteriologically examined, all but two of 
which showed a contamination with a spore-bearing 





bacillus or a small Gram-negative organism, or 
with both. 


VACCINE. 


(a) Prophylactic Vaccines. — Antityphoid and 
T.A.B. vaccines were prepared as before for pro- 
phylactic purposes and issued free of charge. 866 
applications were received from the former, but the 
demand for the compound vaccine was much 
smaller, being limited to 180 persons. 

(b) Therapeutic Vaccines.—The following auto- 
vaccines were prepared, from blood: with B. coli 
communior, B. typhosus and streptococci; from 
urine: B. coli communis, B. coli communior, B. 
lactis aerogenes, B. paracoli and staphylococci; 
from pus: staphylococci, streptococci; from feces: 
B. coli communis and B. coli communior. 

Spleen smears from seventeen rats were examined 
for the sanitary authorities with positive findings 
as to plague in two instances. 


RESEARCH. 


Work done under this head comprised: 

(a) A continuation of the previous searches for 
the intermediate host of Schistosoma haematobium 
in Mauritius. 

(b) The application of micro-spectroscopy to the 
determination of blood stains for  medico-legal 
purposes. 

(c) A study of human intestinal coccidiosis. 
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ANNUAL REPORT OF THE HEALTH OFFICER OF 
MADRAS FOR THE YEAR 1923. 


ViTAL STATISTICS. 


A marked feature in the climatic conditions of 
the city during 1923 was the abnormal drought 
caused by the scanty rainfall, the total rainfall 
for the year being 37:38 in. 

The number of births registered during the year 
1913, exclusive of still-births, was 22,975. 

The number of deaths registered during the year, 
exclusive of still-births was 19,9033. The number 
of deaths registered among Europeans was forty- 
three, Anglo-Indians 288, Indian Christians 886, 
Hindus 16,324, Mohammedang 2,888 and cthers 
four, These figures are somewhat interesting in 
that they show that the healthiness or otherwise 
Í any community is largely influenced by the 
veial and economie conditions under which they 
live. 

Causes or MORTALITY—INFECTIOUS DISEASES. 

Malaria causes 3:9 per cent. of the total deaths. 

There were fifty-one deaths from enterie fever 
iuring the year. 

Fifty-two deaths from kala-azar were registered 
from this cause. 

Fifty cases of cholera were reported in a sporadic 


form during the year, of which twenty-one proved 
fatal. 

The incidence of this disease was greater in tho 
months of August and December than in any other 
month of the year. The following special steps 
were taken to prevent any possibilities of spread 
of infection from the disease: (1) The private 
medieal practitioners in the city were informed 
through the press that they might send patients 
suffering from cholera or small-pox at an early 
stage to the infectious diseases hospitals at Raya- 
puram or Krishnampet and attend upon and treat 
the eases themselves at the said hospitals. (2) 
Two sub-assistant surgeons in each range were 
given training in Roger's method of trenting cholera 
cases so that they might treat the cases at the 
residences of the patients, whenever necessary and 
whenever there might be a regular outbreak. (8) 
Pamphlets on ''Cholera and Flies” in English 
and Vernaeular were printed and distributed broad- 
cast to the publie. (4) Posters about cholera were 
put up at publie places. 

Small-pox was prevalent in the city throughout 
the year in a sporadie form, the number of attacks 
during the vear was 481, of which 151 proved fatal. 


18 THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. [Mar. 2, 1925 








Suitable preventive measures were taken and the 
disease was greatly kept under control. 

There were twenty-five deaths from  measles 
during the year. 

The total number of deaths registered under 
influenza was nineteen for the year. 

There was one attack and one death from au 
imported case of bubonie plague against one 
attack and one death in 1922. 

3,778 deaths were recorded during the year from 
diarrhea and dysentery. 

Diarrhceal diseases are almost entirely water-borne 
and a fall in their incidence can only follow in pro- 
portion to the improvements that can be effected 
to purify our water supply and the control we can 
exercise upon the sale of articles of food tnd 
drink. 

8,842 deaths were registered from general respira- 
tory diseases, excluding tubercle of the lung. 

1,268 deaths were registered under tuberculosis, 
including tubercle of the lung, an increase of 180 
deaths to the previous year. Diseases due to 
infection by tubercle bacilli appear to be on the 
increase. The figures available in statistical tables 
may not represent the whole truth. For, on the 
one hand, in the wide group of tubercular infec- 
tions that affecting the lungs is alone made notifi- 
able since 1920, while, on the other hand, the 
notifieations received do not reveal the exact num- 
ber actually suffering from tuberculosis of the lungs. 
Although it may be argued that the presence of 
the Tuberculosis Hospital and Institute in the 
city attracts a good number of cases from the 
mofussi] and, therefore, the rise so far as this 
city is concerned is only apparent, yet the general 
eonsensus of medical opinion seems to agree that 
the disease is actually on the increase. The remedy 
is to segregate in the house as best as possible all 
open cases of lung tuberculosis, i.e., patients who 
throw out a large number of active bacilli in their 
sputum and to relieve overcrowding and poverty. 
What is needed is a general scheme for prevention 
of tuberculosis for the whole presidency if the city 
should be saved from its ravages. 

2,040 deaths were registered under diseases of 
the nervous system. Of these, 1,440 deaths were 
recorded among infanis under one year of age. 

During the year there were sixty-two attacks 
and two deaths from relapsing fever which was 
prevalent for about five months from December, 
1922, amongst the chucklers and scavengers. The 
disease was brought under control, each case being 
immediately removed to the Infectious Disenses 
Hospitals for treatment after examination of the 
blood for the presence of spirochete and the 
patient was promptly treated with neosalvarsan 
given intravenously. The bodies and clothing of 
contacts were cleansed and freed from verminous 
conditions so largely prevalent amongst that class 
of people. 


VACCINATION, 


Vaccine lymph for the operations was obtained 
from the King Institute of Preventive Medicine, 





Guindy. The total number of vaccines performed 
during the year 1923 was 36,629. The number ot 
revaccination cases has perceptibly decreased, con- 
sequent on the absence of an epidemic of small-pox, 
while primary vaccinations have shown a rise and 
this, in fact, is the real index of vaccination work. 

Of the total number of primary vaccinations 
(17,900), 15,899 were among children under one 
year of age. 

The total number of births verified during the 
year was 17,217. Of them, 3,453 died. during the 
year, , 

SANITATION, 


Water Supply.—As a result of discussions in the 
Council in respect of the quality of water supplied 
to the city, an analyst was appointed to examine 
and report on it. A laboratory was constructed 
at Kilpauk within the water-works compound to 
facilitate the examination of samples of water at 
various stages of its purification. The report of 
the analyst in this behalf is appended. The 
report indicates that the water supplied to the city 
is far from pure and water after undergoing filtra- 
tion does not attain to a sufficient standard of 
purity either chemically or bacteriologically as to 
make it all wholesome. Unsatisfactory as this 
may be, the matter is receiving due consideration 
at the hands of the corporation. Since my annus! 
health report for 1922 was written, the Government 
Water Filtration Committee submitted their report 
to the corporation, who, after a discussion at one 
of their meetings, referred the question back tu 
the government for a further report by the said 
committee and for obtaining the expert advice of 
Colonel Clemesha, I.M.S. (retired). Pending the 
receipt of these reports, the corporation have not 
been in a position to launch upon further scheme: 
for effectively purifying the city water supply. In 
the meantime the best and safest course for the 
people to do is to collect the water from the tay 
after passing it through a thick piece of cloth and 
boil and cool all that part of it at least which is 
used for drinking. 

Drains.— It is the duty of the Health Depart- 
ment to advise the Works Department to construct 
and maintain drains for the efficient carriage cf 
sewerage and sullage in certain localities where 
they are likely to improve the sanitary environ- 
ments, Drains were accordingly constructed. 

Streets.—Certain important streets and thorough 
fares in the city are now being tarred and a great 
deal of nuisance from dust is thus abated. There 
vet are several important and busy localities where 
nuisance from dust is a real danger from the public 
health point of view. It seems necessary to e\ 
tend the refining of roads so as to make thein 
dustless even at some large initial cost. Dirt and 
dust are true breeders of disease and they shoul 
be allayed by all practicable means. 

Control over Waters.—Municipal control ove 
tanks and wells cannot at present be said to be 
satisfactory, It is a well-known fact that there 
are a number of publie tanks which are kept in ^ 
had state so as to be a source of nuisance an | 
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danger to publie health. During the year action 
was taken in respect of sixty-one cases to get the 
tank or well cleaned up.. But this is very in- 
alequate as there are many large tanks in the 
city which act as breeding places of mosquitoes. 
It has been proved that many wells in George 
Town breed the type of mosquito that carry 
malaria to man. Control over waters and water- 
ways in these days is called for mostly for anti- 
malarial purposes. That Madras is an endemic 
area for malaria and that there are plenty cf 
breeding grounds for mosquitoes have been amply 
proved by an investigation consequent on the out- 
break of malaria in an epidemic form in 1912 and 
1918. The corporation started with the assistance 
of a government campaign against malaria which 
continued to work on actively till April, 1921. 


Since the latter date it was practically given up. 


on financial grounds and except for a small set of 
nine coolies and a Maistri for cleaning the 
anti-malarial drains the whole establishment was 
abolished. As at present, before action could be 
taken under Section 264 regarding these places 
we have to satisfy ourselves that mosquitoes do 
breed and that they are carriers of disease. This 
would require a special staff to investigate from 
time to time. — Anti-malaria work such as oiling 
ind cleaning, removing weeds, &c., requires a 
special set of men trained for the work and the 
corporation must maintain a set of these coolies for 
this purpose. Private tanks, wells and pools are 
so numerous in the city and so insanitarily kept that 
some method of controlling them and keeping them 
sanitary is immediately called for. It is suggested 
that these places may be licensed by the depart- 
ment, so that we could have a control over thc 
owners, to make it obligatory on their part to 
maintain them in good condition and the corpora- 
tion could get the necessary work done from time 
to time by sending out the special staff and recover- 
ing a fee for the work done. The difficulty is that 
even if we take action under the Madras Municipal 
Act owners of tanks and wells, &c., cannot find 
and procure the trained labour for this kind of 
work, The Cooum and the Buckingham Canal 
continued to be in the same condition as recorded 
in my last report. It is the duty of the Govern- 
ment Public Works Department to remove silt 
from these from time to time and keep them clean. 
They require greater attention at their hands than 
at present. The corporation cannot at the same 
time relieve themselves of their responsibility in 
the matter, as a fair and considerable proportion 
of sewage is let into these water channels at 
various pointe of their course through the city. 
This ean be stopped only when the city is com- 
pletely sewered. 

Disinfectants.—Hycol and chloride powder were 
the two disinfectants chiefly used during the year. 

The medical officer of the Krishnampet Isolation 
Hospital and others delivered lantern lectures on 
small-pox and other subjects in the various parts 
of the eity during the course of the year. 

In pursuance of the resolution of the council at 
its general meeting held on February 20, 1923, 
the work of medical inspection of the clementary 
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schools under the corporation of Madras was en- 
trusted to the medical officers in charge of the 
twelve corporation dispensaries. 

Hospitals and Dispensaries.—Two infectious dis- 
eases hospitais, one at the Old Jail Road and the 
other at Krishnampet, continued to serve a use- 
ful purpose and were in charge of sub-assistant 
surgeons. The latter has accommodation for ninety 
beds. The motor ambulance was in use during 
the greater part of the year. These hospitals are 
increasing in popularity. The new infectious dis- 
enses hospital at Tondiarpet is under construction. 

The dispensaries were in charge of sub-assistant 
surgeons. Owing to the usefulness of these institu- 
tions four more dispensaries were opened during 
the year at Nungambakam, Mannady, Mafuskhan 
Garden and Mint Street. The proposal that a 
municipal dispensary might be made a unit of 
registration and vaccination district was sanctioned 
by the council and accordingly provision was made 
in the current budget for three more dispensaries. 

These institutions were largely attended by the 
middle and poor classes of people residing in and 
about the place where they are located. 


REPORT ON THE WORK IN THE CORPORATION WATER 
ANALYSIS LABORATORY FOR 1928. 


Laboratory work as organized at present is chiefly 
of a routine nature and consists of: (1) Preparing 
media for bacteriological work (nutrient agar, 
nutrient broth, MacConkey’s agar, MacConkey’s 
broth, sugar media for water analysis, strong pep- 
tone water for cholera work, weak peptone water, 
glucose medium for Voges and Praskaur’s reaction 
and Aronson’s medium for cholera work). In 
addition, sterilization of pipettes, bacteriological 
sample bottles, Petri dishes, &c. (II) Collection 
of bacteriological and chemical samples, three per 
day and even more occasionally. (III) Bacterio- 
logical analysis (total, colonies count in 1 e.c. of 
sample, inoculation of tubes of MacConkey’s bile 
salt broth with various quantities of water, vibrio 
test in 100 c.c. of the test tap sample and micro- 
scopic examination of sediments). (IV) Chemical 
examination, qualitative consisting of colour and 
transparency, smell, nitrite, nitrate and sulphate, 
ke., and quantitative examination, consisting of am- 
moniacal nitrogen, albuminoid nitrogen and absorbed 
oxygen (Tidy's) (V) Any other work which the 
health offieer or the special engineer through the 
health officer may suggest. 

Analysis of the raw water shows that its organic 
content as represented by the'' ammonias ’’ varies 
considerably. The figures for ‘‘ ammoniacal nitro- 
gen '" and '' albuminoid nitrogen " vary between a 
trace and 0:004 in the former case and 0:030 to 
0:048 in the latter ease, The results of bacterio- 
logical examination show that lactose fermenters are 
present in as small a quantity as 1 e.c. and up- 
wards in 59 per cent.; in 5 c.c. and upwards in 
30 per cent.; and in 10 e.c. and upwards in 11 
per cent. of the analyses, the average total number 
of colonies per c.c. being about 1,200. 

The filter beds yield, at times, filtrates of good 
quality or of fair quality; and at other times of a 
quality which shows no improvement over raw 
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water. The results of filtration as judged by the 
chemical examination of samples of water are noi 
satisfactory. A smell of sulphuretted hydrogen 
was noticed in the regulator chambers of the filter 
beds, on almost all occasions, the intensity of the 
smell varying during different seasons of the year. 
This odour was present throughout the year and 
was more conspicuous in summer than in other 
seasons of the year. In the case of ‘‘ free 


ammonia '' variations between a trace and 0'019 
are to be found. The figures for '' albuminoid 
nitrogen " and ''absorbed oxygen " are also ex- 
cessive. 


Vibrio Test.—On August 30, 1923, the analyst 
was asked to make bacteriological tests with special 
reference to the presence of cholera or cholera- 
like spirillum in water sent to the town supply, 
as there were a few cases of sporadic cholera in 
the town. Samples from the test tap on the main 
which leads to the city supply were specially 
tested for vibrios and the examination showed 
negative results. Since then testing for vibrio in 
the town supply has become a part of the routine 
work of the laboratory and on no occasion during 
the year under review the presence of cholera or 
cholera-like vibrios was detected. 

Microscopic Examination.—Systematic examina- 
tion of suspended matter in raw water and of the 
“filtering skin ” or ''schmutzdecke ” every time 
a filter bed was scraped was made under the 
microscope. 

Growths of Organisms in the Covered-in Masonry 
Conduit.— About January 21, 1924, the cleaning 
of the conduit was started. Till about the 15th 
manhole there was no thick growth of any kind 
excepting some water insects which were found 
adhering to the sides of the wall above the sur- 
face of water. Abundant growths of a brown colour 
were seen after the 15th manhole, sometimes cover- 
ing a length of ten to fifteen feet, and often in dis- 
continuous patches, whose thickness varied from 
4 in. to 1 in. The same growth was found to ex- 
tend to the Kilpauk end of the conduit. It grew 
under water, on the sides of the conduit. Samples 
of the stuff were colleeted and were identified to 
be a polyzoon by Dr. Gravely of Madras Museum, 
who sent it to Dr. Anandale, the leading specialist 
in the group, for identification of the species. Tt 
was found to be Plumatella (Afrindella) tanganyika, 
Rousselet, a not uncommon species in India, Im- 
bedded in this there was also plenty of epistylis. The 
sample contained, in addition to plenty of stato- 
blasts of plumatella, anguillula, water flies, &c. 

It may not be out of place here to give an 
account of the family of polyzoa. 

‘ The family of polyzoa is one of the most inter- 
esting branches of the animal kingdom. The 
massy growth consists of branched tubules growing 
from a common stem in the form of a living trec. 
Each branch is inhabited by a complete animaleule 
provided with mouth, stomach, rudimentary ali- 
mentary eanal and genital organs. Its prey con- 
sists of micro-organisms, bacteria, &c., which are 
swept into the mouth by the movements of an 
array of tentacles which are protruded at intervals 


in the water. The whole form a colony of in- 
dividuals housed in the branches of a common 
zoological tree, which is itself alive. Polyzoa are 
most fascinating objects to watch under the micro- 
scope.” à 

Miscellaneous Work Done During the Year.—- 
(a) In September the special engineer desired the 
analyst to make qualitative tests for the smell 
evolved in the regulator chambers of the filter beds, 
as, in his opinion, the odour varied from '' earthy `' 
to SH, smell. Accordingly, several qualitative 
tests were carried out which conclusively proved 
that the smell was of sulphuretted hydrogen. One 
of the tests was the lead acetate test. Filter papers 
soaked in an alkaline solution of Pb (C,H,O,), 
were suspended about a foot over the water in 
the filter chambers. * They were collected next 


. morning and the results were recorded. 


(b) Experiments on the correct dosage of chlorine 
and the minimum period of contact for producing 
sterility on the effluent from the ‘‘ double filter." 

The analyst carried:out these experiments. The 
first portion was done according to Sims-Woodhead 
Field test modified by Morrison and the latter 
portion of the experiments was carried out as 
follows: The dose of chlorine for the effluent from 
the ‘‘double filter" was determined by '' Field test " 
first. Next, six different beakers were taken, each 
containing 500 c.c. of the effluent and to each 
was added requisite amount of bleaching powder 
solution, corresponding to the dose of chlorine, 
previously determined by ''Field test." After 
the addition of the bleaching powder solution, all 
the beakers were stirred by glass rods, so as to have 
a homogeneous mixture. The first beaker was 
allowed ten minutes contact, next twenty and the 
last sixty minutes contact. After the end of each 
period, a set of MacConkey broth tubes were in- 
oculated with water from the respective beakers 
and incubated for forty-eight hours at 42°C. The 
results at the end of forty-eight hours were recorded. 

The dose of chlorine for raw water varied from 
0:8 to 1:0 part per million, while that of the effluent 
from the ‘‘ double filter "" from 0°7 to 0'8 part per 
million. The minimum period of contact for pro- 
ducing sterility on 500 e.c. of the effluent from 
the ‘‘ double filter’? was 10 minutes. 


MEDICAL INSPECTION OF TIE 
ELEMENTARY SCHOOLS. 


REPORT ON THE 
CORPORATION 


The most striking fact that emerges from the 
examination is the prevalence of infectious or 
contagious diseases including skin affections and 
of tuberculosis, viz.: 2°01 per cent. and 0:32 per 
cent. respectively of the boys examined. What 
need to be done in regard to these children are 
these: absolute exelusion of those suffering from 
such diseases as leprosy and infectious or contagious 
disease, especially of skin and of open tuberculosis. 
i.e., cases in which sputum infected with tubercle 
bacilli is expectorated; advice to parents for treat- 
ment of such cases, either in hospitals or else- 
where, and examination of all children before admis 
sion to schools by the medical inspectors. 
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REPORT OF THE PRINCIPAL CIVIL MEDICAL OFFICER 
AND INSPECTOR-GENERAL OF HOSPITALS FOR THE 


YEAR 1923. 


PuBLIc HEALTH. 


181,441 births were registered and 141,894 deaths 
during the year. 

The more notable causes of death were the follow- 
ing disease: Infantile convulsions, diarrhea, pneu- 
monia, rickets, intestinal parasites, anemia, dysen- 
tery, phthisis, dropsy, malaria, ankylostomiasis and 
its sequela, puerperal septicemia, enteric fever, 
tetanus, rabies and deaths attributed to pyrexia of 
unknown origin. 

A large number of the deaths registered under 
pyrexia of unknown origin were undoubtedly due to 
malaria or diseases concurrent with it, as this dis- 
ease Was very prevalent in the greater part of the 
island, 

Infantile Mortality.—16,166 deaths from infantile 
convulsions were registered during the year, and 
this number represents 11:39 per cent. of the total 
number of deaths registered, which indicates the 
need for child welfare centres and créches, ante- 
natal clinics, and trained midwives. Some en- 
deavour to aid mothers in the care of their infants 
is being made in the larger towns by social service 
circles. 

Malaria was very prevalent and showed a marked 
increase as regards hospital admissions, and cases 
treated at dispensaries and hospital out-patient de- 
partments over the large numbers of the previous 
year. 2,118 deaths from malaria were registered in 
1923; but 23,828 deaths in 1928 were registered 
under pyrexia of unknown origin. Many of these 
were probably due to malaria. 

Quinine to the value of Rs. 276,120°96 was issued 
free for preventive and curative purposes. It was 
distributed by itinerating apothecaries and vaccina- 
tors on fever duty and by headmen through the 
Government Agents during the fever seasons. 

Education and Propaganda.—Public lantern lec- 


tures in English and the vernaculars have 
been given at Anuradhapura,  Badulla, Trin- 
comalee and Gampaha, and lantern lectures 


and demonstrations at schools at Badulla and 
Trincomalee. An extensive series (about eighty) 
lantem slides of local application, and several 
posters, illustrating the more important facts 
and principles underlying modern methods of pre- 
vention and control, have been prepared during the 
past two years, These slides and posters should prove 
of considerable educational value, and should be cf 
great service in the future, when malaria propaganda 
work is definitely organized. Several thousand pam- 
phlets and handbills on malaria have been distri- 
buted to towns and villages in various parts of the 


Island. A malaria exhibit was sent to the Agri- 
Horticultural Show at Gampaha in July, 1928. This 
exhibit included a complete series of the anopheles 
mosquitoes found in Ceylon with enlarged paintings 
of the commoner and more dangerous malaria carry- 
ing species, living malaria and non-malaria-carrying 
mosquitoes and their larve, larvivorous fish (im- 
ported and indigenous), and various other specimens 
of general interest; also photographs and paintings 
of anopheles breeding places and malaria parasites, 
maps, posters, diagrams, &c. 

A course of lectures and demonstrations on malaria 
and its control was given during April and May to 
the Training Class for Sanitary Inspectors held by 
the Sanitary Branch of the Medical Department. 

A useful and instructive pamphlet on malaria 
was prepared by Dr. L. Nicholls for the use of 
teachers, and was published by the Department of 
Education; it has been widely distributed to schools 
and also to the general public. 

Malaria Research and Control Works.—Research 
work in connection with malaria was continued on 
the lines indicated in the report for the year 1922. 
Detailed malaria surveys of the four centres men- 
tioned above and of Trincomalee were completed, and 
further inquiries instituted into the bionomics and 
seasonal prevalence of anopheles and other factors 
influencing the incidence and spread of the dis- 
ease at these towns, Other investigations included 
continuance of the work on paddy cultivation and 
malaria as detailed in the previous report, and an 
attempt to determine the reasons for the relatively 
low incidence of malaria in the south-west portion 
of the island. The results obtained from observa- 
tions on the breeding of anopheles mosquitoes in 
paddy fields made throughout a completed year 
appear to be of sufficient interest and importance 
to justify an extension of the work. It has, however, 
been found impracticable to continue examinations 
every month at all the towns originally selected, 
and accordingly the work has been restricted to the 
five centres at which assistants are stationed. 

Additional and more precise information relative 
to the various investigations has been obtained, but 
since in many aspects the separate lines of work are 
interconnected, and complete results are not in all 
cases available, it is considered advisable to defer 
further discussion to the final report referred to 
above. Much of the laboratory work connected with 
these investigations is performed in Colombo; it 
involves a large amount of routine examination 
work, particularly during the period of the north- 
east monsoon, and throws a heavy strain upon the 
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staff. The inquiries in progress relative to the 
bionomies, distribution and prevalence of anopheles 
mosquitoes are largely quantitative in nature, and 
are for the most part based upon the larval stage 
of these insects. During the past year such routine 
work alone has involved the microscopical examina- 
tion of an average of 4,400 anopheles larve per 
month and a total of 1,448 blood films. 

Further collections of larvivorous fish have been 
made and are awaiting identification. Haplochilus 
lineatus, the species occurring so abundantly in the 
swampy areas of the Western and Southern Pro- 
vinces, has now been found in large numbers in 
swamps and flooded paddy fields on the east coast 
in the Batticaloa, Trincomalee and Mullaittivu Dis- 
triets. With the exception of the last-named places 
the species has been rarely found in the dry zone 
of Ceylon. Attempts to establish it in the nurseries, 
for subsequent distribution to wells and non-perm- 
anent pools in districts where malaria is intense and 
larvivorous fish relatively scanty, have not proved 
very successful. Much more promising results have 
been obtained with the West Indian species Gam- 
busia affinis—'' Millions "—which is not only more 
voracious and prolifie, but less susceptible to changes 
of environment. With care and attention '' Mil- 
lions'' should eventually become established through. 
out the greater part of the island, when their peri- 
odical distribution to wells and non-permanent pools 
should afford a valuable measure of control. Ad- 
ditional nurseries for both species were opened at 
Jaffna in September ; Gambusia increased sufficiently 
in numbers to allow of their initial distribution in 
November to wells in which Anopheles was breeding 
Distribution of '' Millions '" to wells and pools was 
also carried out at Talaimannar and Trincomalee 
during the last few months of the year. 

Malaria contro] measures have been in operation 
during the past year at Anuradhapura, Trincomalee. 
Mahara Jail, Kurunegala and Badulla. The cam- 
paigns at Anuradhapura and Trincomalee are in- 
tended to serve as demonstrations and it is hoped 
will indicate the nature and value of anti-malaria 
works in the low country; they are under the con- 
trol and direction of this office, but are conducted 
in close co-operation with the local authorities, who 
also assist financially. At Mahara Jail, where a 
serious epidemic occurred in 1921, the works recom- 
mended have been carried out under supervision of 
jail superintendent and the resident medical officer ; 
the results for the past year have been satisfactory, 
and a continued steady drop in the curve for hos- 
pital admissions for malaria has taken place since 
May. At Kurunegalla und Badulla anti-mosquito 
measures of a minor nature have been performed by 
the local authorities, but it is doubtful whether such 
measures alone can produce any marked effect upon 
the incidence of malaria. At both of these towns 
the work is greatly handicapped by lack of funds, 
and—of equal importance—a trained staff to direct 
and control initial measures. 

Cholera.—There has been no outbreak of cholera 
in the island for three vears. The last case occurred 
in 1920 
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Small-pox.—There was an outbreak of small-pox 
in Kandy at the end of the previous year, and th: 
disease was carried to several centres of infectior 
during the first quarter of the year by absconding 
contacts. 200 cases with thirty-one deaths wer 
reported from the Central Province, twenty-six case 
with two deaths from the Western Province, five 
cases with one death from the Province of Sabara- 
gamuwa, and one case from the North-Western 
Province. 

Five cases were landed in Colombo from steamers 
and three cases occurred in Colombo town, with on: 
death. 

There were 240 cases with thirty-five deaths. 

Vaccination.—The total number of primary vac- 
cinations performed during the year was 138,092; 
of these, 124,462 were successful and 1,859 were 
failures. In 11,771 cases the results were not 
determined. 

Government Vaccine Establishment.—The officer 
in charge reports 480 calves were received on hire 
from the contractor; 474 calves were used for vac- 
cination during the year; and of these, 466 were 
returned. 

Seed lymph for the vaccination of calves was 
obtained from the Lister Institute of Preventive 
Medicine, London, and from the King Institute, 
Madras; and was also prepared locally. 160,593 
tubes of calf lymph were issued from this establish- 
ment during 1923. 

Enteric Fever.—The total number of cases treated 
in Government hospitals during the year was 921, 
with a death-rate of 29°31 per cent. Patients are 
usually taken to the hospitals for admission in late 
stages of the disease and the mortality rate is there- 
fore high. These figures do not indicate the extent 
to which enteric fever prevails in towns and rural 
districts generally. Probably many cases occur 
which are neither recognized nor reported. The 
Registrar-General’s returns show that 597 deaths 
from enteric fever and 28,828 deaths from ‘‘ general 
fever '' (pyrexia of unknown origin) were registered 
during the year, and undoubtedly some of the latter 
should have been included in the former. 

Diphtheria.—This disease rarely occurs in the 
island. Only fifteen cases with six deaths were 
recorded during the year; and of these, eight cases 
were treated in the Infectious Diseases Hospital, 
Colombo. 

Influenza.—A mild form of influenza prevailed in 
all the provinces at different periods of the year. 
4,448 cases were treated in Government hospitals 
with 162 deaths, a mortality rate of only 3°64 per 
cent, 23,372 cases were treated at dispensaries 
during the year. 

Dysentery.—There were outbreaks of dysentery 
in the Western and Southern Provinces, and thi: 
disease was unusually prevalent during the vear, 
due probably to the abnormal rains. The number 
of cases treated in Government hospitals was 5,884. 
with 993 deaths. 25,516 cases were treated at dis- 
pensaries during the year. The most common source 
of infection i& the drinking water, which is only 
obtainable, in many villages, from shallow, un 
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protected wells liable to pollution; but it is possible 
‘hat contaminated food, and especially green vege- 
tables, plays un important part in the dissemina- 
tion of this disease. 3,326 deaths from dysentery 
were registered by the Hegistrar-General's Depart- 
ment during 1923. 

Cancer and Starcoma.—The number of patients 
admitted to the various hospitals during the year 
with malignant growths was 443, with fifty-nine 
deaths. 

Ankylostomiasis.—114,157 cases were treated at 
lispensaries during the year. These figures refer to 
cies of ankylostomiasis as the primary disease; 
hut owing to the almost universal infection of all 
hospital and dispensary patients, mass treatment for 
this disease was carried out during the year at dis- 
pnsaries and the out-patient departments of hos- 
pitals and a large number of persons received neces- 
sury treatment. 

Tubercular Disease of the Lungs (Pulmonary 
Phthisis) —The number of hospital cases treated 
luring the year was 4,099 with 990 deaths. 

Three special institutions—The Anti-Tuberculosis 
lostitute, Colombo, the Kandana Sanatorium for 
early cases, and the Ragama Tuberculosis Hospital 
fur advanced and chronic cases—are maintained to 
deal with this disease. A large number are yearly 
admitted to the tuberculosis wards of the General 
Hospital, Colombo, for want of sufficient accom- 
modation at Ragama. 

_ Leprosy —T'wo asylums are maintained in the 
island for the segregation of lepers under the Lepers 
Ürlinanee—at. Hendala in the Western Province and 
Mantivu Island in the Eastern Province. 

The lepers are nursed by religious sisters with 
the help of male and fomale attendants at both 
^svlums. 

There were 116 lepers at Mantivu Island on 
December 31, 1922. Fifty-eight were admitted 
luring the year under review (and of these, only 
twelve were new cases), thirteen died and forty- 
“ven were discharged or absconded. 114 remained 
^^ December 31, 1923. 

The medical superintendent reports seventy-nine 
"pers were treated during the year with E.C.C.O., 
the recently-diseovered treatment for leprosy, and 
that the results have not been as discouraging as in 
pest. In tubercular cases, if taken in hand early, 
snd if the patients are of a robust constitution, 
‘here is a marked diminution in the size of the 
nodules and rapid softening of the skin. The best 
sults are in the anesthetic cases—sensation and 
colour of affected areas rapidly return. In all cases 
there is improvement in general health. 

A female patient was discharged on parole, as 
‘he was apparently cured, and is being kept under 
“servation. Four cases have shown such marked 
‘provement under the treatment that it is hoped 
^^ be possible to discharge them as cured at an early 
dite. It js expected that these results will en- 
courage patients in the first stage of leprosy to seek 
treatment, 





About four-fifths of the lepers in the asylum are 
in the last stage of the disease and of the advanced 
crippled nerve type, and these can only hope for 
some improvement in their general health from the 
new treatment. 

Parangi (Frambasia, or Yaws).—The number of 
hospital admissions was 9,748, with thirty-two 
deaths. The decrease in the number of hospital 
cases during the year was due to intensive cam- 
paigns by three itinerating medical officers and the 
treatment by modern methods weekly of a large 
number of out-patients brought by headmen to, 
and voluntary seeking treatment at, dispensaries 
and the out-patient departments of hospitals. 

Plague.—There were 232 cases in 1928 with 211 
deaths. Of the 232 cases reported during the year, 
cighty-four males and thirteen females were ad- 
mitted to the Infectious Diseases Hospital, Colombo; 
and of the total treated during the year, 15:68 per 
cent. recovered, 

Port Health Precautions.—During the year 2,808 
British and foreign steamers and 285 native sailing 
vessels called at the Port of Colombo and were 
inspected. 

Intravenous Protein Therapy in Septic Polyarthri- 
tis by Dr. E, C. Spaar, Physician, General Hospital, 
Colombo.— Female, aged fifty, admitted September 
20, 1928, with swelling of shoulder, elbow, wrists, 
knee and ankle joints of three years duration. She 
stated that the trouble started with swelling of both 
knee joints unaccompanied by fever. Four days 
later the shoulder joints were involved and gradu- 
ally the swelling spread to the other joints. On 
examination, the mouth was found very septie with 
marked pyorrhea and was undoubtedly the source 
of the infection, The thoracic and abdominal 
organs appeared healthy. The pyorrhcea was treated 
by touching the edges of the gums with a weak 
solution of tincture of iodine and later of hydrogen 
pyroxide, which was also used as a mouth wash, 
and one injection of fifty million coli organisms 
was given intravenously in 10 c.c. of normal saline 
with due precautions on October 4, 1023, in accord- 
ance with the technique of Auld and Gow in Eng- 
land and of Pederson in America based on the re- 
searches of Nolf, all of whom have done so much to 
explain and perfect this new method of therapy. 
No untoward results followed, with the exception of 
severe pain in the elbow joints, which was com- 
plained of on the following day. Unfortunately, the 
patient refused to remain in hospital for further 
treatment, but on her discharge on October 8 there 
was no swelling in the lower extremities, and al- 
though the elbow joints were still swollen she was 
able to flex them and they seemed more supple. 
There would seem to be a promising future for this 
method of treatment in suitable cases. 

Investigations on the Control of Hookworm Dis- 
ease—Larval Activities by Dr. L. Fabian Hirst, 
Municipal Bacteriologist, Colombo.—The movements 
and general activities of the mature infective hook- 
worm larvæ are very characteristic and remarkable. 
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Placed in water in a shallow cell the active larvie 
exhibit frequent lashing movements, eventually find- 
ing their way to the margins of the cell, where 
they remain head outwards in a continual state of 
agitation. 

Movement inereases with rise of temperature to 
blood heat. At lower temperatures movements may 
not be continuous, larve sometimes passing into a 
resting stage, during which there is practically no 
expenditure of energy. 

Larve in soil are found in the moisture film 
covering the soil particles. "Their action is exerted 
between the resistance of the particle and the sur- 
face tension of the moisture film. After travelling 
some distance through soil larve became noticeably 
more transparent, due to loss of their food granules, 
which, when numerous, render them opaque. The 
smaller the size of the soil particles the greater the 
surface tension of their moisture film, the greater 
the resistance to larval movement and the more 
rapid the exhaustion of the larval store of energy, 
which cannot be replenished from without. 

Observations made in the laboratory indicate 
that in a soil such as cabook, permeable to water, 
but resistent to larval motion, larve will remain 
more or less stationary for long periods if water is 
regularly added. 

Till recently the idea prevailed that hookworm 
larvæ had great powers of lateral diffusion from an 
infected focus. This is certainly not the case. The 
slight lateral migration detected in Colombo soil was 
easily accounted for by the mechanical action of the 
currents set up after addition of water to the soil. 
Observations in the West Indies lead to a similar 
conclusion. If the moisture content of the zone sur- 
rounding the infected fæces be artificially increased 
on & horizontal plane lateral migration will take 
place, but such conditions can seldom occur in the 
field. 

Till recently many sanitarians considered that 
hookworm feces could safely be buried under a 
shallow layer of earth without risk of the larve 
developing and ascending to the surface. Recent 
research shows that burial affords no such security, 
unless the soil is restrictive of larval movement. 

Hookworm larve moves upwards or downwards, 
according to the amount of moisture present in the 
different levels of the ground; if the ground surface 
is drying they descend to moister levels; if the 
upper layers of the soil are moist they ascend till 
they reach the surface. 

The extent of the vertical movements of hookworm 
larve appears to be governed principally by three 
factors: (i) the size of soil particles: (i?) the distribu- 
tion of the ground water; (iii) the amount of energy 
stored up as food granules in the body of the larve. 

Mature larve are usually provided with a sheath 
which protects them to some extent from adverse 
influences. After moving even a short distance 
through compact cabook the sheath is lost. 

Loss of sheath is much less marked after passiny 


through a light sandy soil of the Narahenpitiya typ 
Only twenty per cent. of the larvae added to cabo: 
ean be recovered by Baermann's method, where: 
more than eighty per cent. can be isolated fr 
Narahenpitiya soil. Preliminary experiments wer 
made in January and February, 1923, on the verticw 
powers of ascent of hookworm latvæ. Stools heavily 
infected with hookworm larve and the fiariior 
larvæ of Strongyloides stercoralis, after mixing wii 
earth, were buried at the bottom of pits dug : 
hard eabook near the laboratory to the depth: ' 
six, twelve, eighteen and thirty-six inches. 

The shallower pits were filed with  coar- 
river sand, Narahenpitiya soil, and loose cabok 
Both species of larve ascended six inches through 
all three soils, and hookworm larvz twelve inches 
through each soil and through eighteen and thir, 
inches of sand. 

It was proposed to repeat these experiments wiit 
definite quantities of larve, but in the meantin 
Florence Payne in America has published a repor 
of such experiments in which numerous larve wer 
recovered after an ascent of thirty-six inches throug’ 
sand. She found in her experiments that the larve 
were unable to penetrate white clay, but ascendei 
ten inches through a red clay. 

The behaviour of hookworm larve in the surfac 
of soil is of particular interest. Van Durme in 
1902 drew attention to the remarkable attitude taken 
up by the filariform larvæ of Strongyloides stercoralis 
on the surface of particles of soil. Subsequently i: 
was found by other observers that both human ani 
canine larve behave in a similar manner. Tarve 
attach themselves by one end to a particle of soil 
preferably of fibrous nature, and extend themselves 
into the air. According to the writer's observation: 
the motion of hookworm larve in this position i 
a slow to and fro way movement as if continually 
reaching for a new support. The Strongyloides larve 
exhibit a rapid jerky motion. Florence Payne 
reports that larve do not expend much energy 
in maintaining this position judging by the rate oí 
disappearance of their food granules. 

The larve may be observed to move from partic! 
to particle on the surface by a species of loopin: 
motion. The aerial position is kept up for period: 
varying from a few minutes to half an hour or s 
at a time. Larve commonly cling together in aeria! 
clusters which are readily visible to the naked eye 
on the surface of the soil. The surface of cultures 
of canine hookworm ova may be covered with waving 
plumes of larve. 

The significance of*this phenomenon seems clear. 
Perched in a favourable position on the surface of 
the soil the larve await their opportunity to come 
in contact with the human skin. So far as t 
known to the writer, only infected nematode larvt 
of the penetrative type behave in this manner. 
The free-living soil nematodes, though often very 
active in their movements, remain in the interstices 
of the soil. 
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Immediately contact is made with the skin a new 
set of forces come into play leading to the penetra- 
tion of the epidermis, the passage of the larvie to 
the lungs, thence to the bronchi, trachea and œso- 


phagus. Full development takes place in the intes- 
tines, if the host is adapted to the species ob the 


worm. Necator americanus, the Ceylon species of 
hookworm, has only two hosts, man and the gorilla. 
The series of forces which brings the larve on to the 
surface of ground moistened by rain, thence to the 
summit of the soil particles, or as high up as leaves 
und twigs as the moisture film extends, thence into 
the skin are analogous to the forces causing a plant 
to bend towards the light, or which drive a sper- 
matozoa to its destination, the unfertilized ovum. 

Pintner named the force thigmotropism which 

causes the larve to penetrate small pores, Brumpt 
has called the force driving lurve into tissues histo- 
tropism. Khalil has recently described, under the 
name of thermotropism, the tendency of hookworra 
larve to move towards a heated point. The ten- 
dency of these larvæ to extend themselves into the 
atmosphere may be called zrotropism. It is some- 
times difficult to separate hookworm larvæ present 
in soil from the free-living forms having a somo- 
what similar appearance. 

If a great variety of larve are recovered from a 
mass of soil the task of serutinizing them al] under 
the microscope in order to make an accurate count 
of the hookworm larvæ is often excessively laborious. 

Progress in hookworm research work has been 
mainly a question of development in technique. It 
was Baermann's discovery in 1917 of a convenient 
and reasonably quantitative method for isolating 
nematode larve from soil which gave the impetus 
to modern research into the epidemiology of hock 
worm. disease. 

The writer has sought to facilitate the task ol 
separating hookworm larve from ‘free-living forms 
by taking advantage of the tropic reactions described 
above. It was found that hookworm larvæ will 
penetrate porous manbranes, such as filter paper, 
chamois leather, or buckskin with great ease. Non- 
porous leathers, parchment, rubber and similar sub- 
stanees are nob penetrated. Darvæ penetrate into 
a membrane made of freshly dissected skin, but 
seldom pass through it. 

The next step is to bring a membrane retaining a 
suitable fluid at blood temperature in an inverted 
tube or vessel lightly into contact with the surface 
of soil containing larvae. The acrially extended 
larve then pass upwards through the membrane 
into the fluid where they may be readily recovered 
free from soil particles and ahnost free from non- 
infective larvæ. The results are somewhat affected 
by the temperature of the atmosphere. It may be 
necessary to cool the underside of the receptacle 
containing the soil, A  buekskin menibrane: wi 
commonly used in these experiments, 

A curious phenomenon was noted during these 
investigations (September, 1922, to January, 1923). 
If a pan of soil showing numerous acrially extended 
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larvie be placed in the incubator at 37°C all the 
larvie disappear from the surface of the soil. They 
re-appear in a few minutes at room temperature 
on the laboratory bench. 

The technique can be adopted to any quantity 
of soil. A second test found of value is that of 
applying the suspected larv:e to the skin of a rat. 
If the suspected larvæ are able to reach the lung 
of the rat within three days with production of 
lucmorrhagie congestion of the organ, the result 
of the test is considered to be positive. Both 
canine and human hookworm larvæ give positive 
results to this test, provided sufficient numbers of 
lurve are applied to the skin. Penetrative nematode 
larvæ of other species would doubtless give similar 
results. Free-living larvie give negative results. 
Tests of this kind eannot entirely replace the crucial 
experiment of applying the larvie to the human 
skin and expelling any hookworms developed, but 
enable such troublesome experiments to be reduced 
to a minimum. 

The Value of Insulin in Diabetes Mellitus —A 
Brief Survey of Seven Cases by Dr, Lionel de 
Silva, Physician, General Hospital, Colombo.— 
The undue optimism and pessimism with regard 
to the value of insulin in the treatment of diabetes 
mellitus in Ceylon is, I think, a sufficient reason 
for this preliminary note. 

A previous experience of a fair number of insulin 
cases in private practice provided me with the 
necessary impetus to attempt this treatment in 
seven cases which were in my wards more or less 
at the same time. 


These remarks are based on the progress of 
these cases. Diabetes mellitus is not regarded as 


a definite disease to-day, for it is only a name 
given to an easily recognized group of symptoms 
of complex wtiology. 

All these patients complained of these common 
symptoms, viz., polyuria (excess of urine), poly- 
dipsia (excessive thirst), polyphagia (excessive ap- 
petite), and some progressive wasting of varying 
degree. This well known group of symptoms, 
which is aptly regarded by some observers as a 
definite ** syndrome,’’ is due to the excess of sugar 
in the blood. 

Experience of numerous. blood-sugar determina- 
tions, both in England and in Ceylon, have led to 
the following conelusions, whieh will naturally be 
subject to modification with further knowledge and 
experience. 

That although the physiological variations in the 
blood sugar, based on the experience of the West, 
range froin ‘08 mgm., to ^2 mgm per cent, there is 
marked difference to be noted in the cases observed 
in the inhabitants of Ceylon. This difference seems 
to be based on a racial factor, which bears an im- 
portant relation to the mode of living and the sus- 
ceptibility of the nervous system of the various races. 

Blood-sngar determinations were made side by 
aide with the urinary-sugar determinations in the 
private cases referred to. Opinion is unanimous: 
regarding the fact that a single estimation of the 
percentage of sugar in the blood is very nearly 
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useless, It is the behaviour of the blood-sugur 
eurve which determines the severity of the failure 
of carbohydrate metabolism and the dose of insulin 
given. 

The method adopted necessitated a small quantity 
of blood sufficient to soak a piece of blotting paper 
half an inch square, The test was conducted in 
the following order. 

First, as soon as the patient comes in after his 
customary meal taken two hours before the examina- 
tion, a sample of blood is taken, This determines 
his normal percentage of sugar. The second sample 
is taken thirty minutes after the ingestion of 50 gr, 
of glucose. The third sample sixty minutes after, 
the fourth ninety minutes after, the fifth 120 
minutes after. Five separate samples of urine were 
taken at the intervals above-mentioned, and the 
sugar was estimated by Benedict's method. 

There was a marked similarity in the behaviour 
of the blood curve and the urinary-sugar curve in 
over seventy-five per cent. of the cases investigated, 

This simple urinary test has so far been suffi- 
ciently accurate to justify its routine use and to 
supplement the more elaborate blood test, which, 
however, must be performed once at least in order 
to eliminate the possibility of the condition known 
as renal diabetes, &c, This urinary test has been 
termed by me the ‘urine tolerance test” for 
diabetes. 

This was the test used in my ward cases in the 
manner already indicated before commencing insulin 
treatment. All the seven cases showed a severe 
type of the disease and gave the typical diabetic 
urinary-sugar curves similar to those that were give: 
in my previous cases, where combined estimates 
were done. The first step in my treatment was to 
withhold the administration of insulin and drugs 
altogether, the patient being restricted solely to 
the dietetic treatment. Daily examinations of urine 
for the next few days showed a diminution on the 
average of about twenty per cent. of the quantity 
of sugar originally passed. The value of the carbo- 
hydrate diet was considerably under 50 grm. per 
diem. There was noticed a slight improvement in 
the symptoms. The urinary-sugar output and the 
general condition remained unchanged at a con- 
stant level for the next few days. "This clearly in- 
dicated that this treatment has had its maximum 
effect, and that something more had to be done in 
the way of treatment, 

The second. step in the treatment was now begun 
by the exhibition of drugs, while still continuing 
unchanged the previous line of dietetic treatment. 
Drugs were given to stimulate the liver functions 
and to relieve freely. the constipation which is so 
frequently present in these cases, The result of 
this combined method brought about a well-marked 
improvement, but the symptoms of glycosuria 
persisted to such a degree as to warrant further 
treatment, 

Two of these eases suffered from some surgical 
complaint which needed operation, and two others 
had the grave complication of pulmonary tuber- 


eulosis which rendered the rapid reduction of the 
hyperglycemia imperative. 

Then I reached the indication for the third stags 
of the treatment, It is here that we realize the 
great boon that has been conferred upon the diabetic 
by Banting and his co-workers. The urine toler- 
ance test was ngain done before the insulin was 
administered, aud it was noticed that the tolerance 
curve was still that of a severe diabetic. Although 
there was noticed slight improvement in the eurve 
at this stage of the treatment, all the cases justified 
the use of insulin in 10 unit doses twice a day. 
The sugar in the urine was estimated twice a day, 
morning and evening. 

The diet and medicines were continued in soin: 
cases, and in the others a more liberal diet was given, 
and the medicines withheld. In the cases where 
ihe combinaton of insulin, diet, and drugs were 
administered at the same time the improvement 
of the patients was remarkably rapid. The sugar 
in the urine disappeared entirely in one case by the 
fifth day and within ten days in the other cases 
An emaciated boy of eighteen, for example, gained 
nearly 20 lb, in weight within two months by this 
combined method of treatment, 

In the eases above referred to the administration 
of insulin was reduced to once a day only at the end 
of a fortnight. The diet was gradually increased, 
according to the individual requirements, and the 
drugs were gradually reduced till the patients passed 
a sugar-free urine on a diet of the approximate 
value of 150 grm. of carbohydrate. When the in- 
sulin was finally withheld altogether there was a 
re-appearance of a little sugar in two or three of 
the cases. This, however, was readily adjusted by 
slightly diminishing the carbohydrate intake. As 
long as patients keep to a reasonable dict and take 
sufficient care of themselves there is no doubt that 
they can pursue their ordinary voeation like other 
people who are free from the disease. Such people 
can answer to those that desire to know—does in- 
sulin eure diabetes? Yes, it does cure the careful 
man. 

The disease persisted for a longer time in thc 
cases that were treated with insulin alone until the 
combined method was adopted, when equally satis- 
factory results were obtained. 

After some time there were a few reeurrences. 
and on investigation it was found that these patients 
had, by various means, taken three or four times 
more carbohydrate than their recently gained capa- 
city permitted. 

Diabeties have such a craving for carbohydrate 
foods that they secem unable to resist the tempt: 
tion. These form the majority of the people wh» 
swell the ranks of the pessimists who fail to 
see the benefits of this valuable preparation 
Optimists and opportunists do or do not want 
to sce that at least fifty per cent. of the cases in 
Ceylon are amenable to ordinary treatment withou: 
insulin, This fact, however, does not minimize th 
value of one of the most important discoveries of 
this century. 
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ANNUAL PUBLIC HEALTH REPORT OF THE PROVINCE 
OF BIHAR AND ORISSA FOR THE YEAR 1923. 


PERIODICITY IN DISEASE. 


There is undoubtedly a periodic function of 
epidemie and infectious diseases, but it is difh- 
cult to define and is masked by imany other in- 
"ueuces which affect the prevalence of such dis- 
It may be noted that some diseases, such 
us plague and sinall-pox, are more regular in their 
recurrence, whereas malaria and cholera, which 
depend more upon favourable climatic conditions 
for their epidemic spread, are more irregular. Jt 
4ppears, however, certain that each violent epidemic 
is followed by a corresponding reaction in which 
the disease is much less prevalent than ordinarily, 
and that if local aud other influences could be 
eliminated, or allowed for, it would probably be 
possible to define accurately the periodicity of each 
disease. Each epidemic disease appears to have 
a different cycle of recurrence, the periodicity of 
which is based upon the immunity created in the 
population by the epidemic prevalence of the dis- 
vase itself. In short it appears that the problem is 
fundamentally one of immunity, and that the 
periodicity of epidemic diseases depends upon the 
legree and the duration of the immunity which 
results from the general prevalence of the disease 


Cases, 


EPibEMICITY. 


Epidemicity is, from the public health point ct 
view, the most important und most characteristic 
property of many infectious diseases. We know 
that certain diseases can become widespread and 
severely epidemic with great rapidity. We know 
3 good deal about the diseases themselves, but we 
know very little about the conditions which make 
them suddenly and severely epidemic and which 
often with equal suddenness cause the epidemic 
to subside. 

Each disease has an epidemicity of its own, 
which may be defined in mathematical terms as a 
junction of the disease itself, which is probably 
constant. This epidemicity factor in some eases is 
very small, e.g., in leprosy, whilst in diseases such 
is cholera it is very large. The rapidity of the 
spread of a disease in epidemie form varies directly 
with the epidemicity factor, but is, of course, also 
fected by other factors. When the epidemicity 
factor is large, as in cholera, the logical conclusion 
would be that the entire population would he 
stricken, but what we actually find is that '' one 
is taken and another is left.” The disease spreads 
rapidly, but fails to affect a large number of the 
population, That failure is not due to human in- 
t-lligence nor human effort, which are minor factors 


in the bulk of the population. It is also not purely 
nor even largely aecidental, which is obvious on 
mathematical grounds. The phenomenon is too 
regular and certain in its occurrence to be due 
to any other than a direct cause. Hitherto the 
observed facts have been known but not under- 
stood, The recent work of d'Herelle has made 
clear the cause and has definitely linked up the 
periodicity and, epidemicity of disease with im- 
munity, by showing how nature has made and 
controls the balance between the human organism 
und infectious diseases, and how the ''bacillus ' 
is held in check and prevented from multiplying 
indefinitely, and at the expense of the human 
population, 


COMPARATIVE INCIDENCE OF CHIEF DISEASES. 


The death-rate for the year was less than the 
average of the last ten years, and there was a 
marked reduction in the incidence of all epidemic 
disenses, especially fevers and cholera. 


The infectious diseases, the spread of which 
largely depends upon overcrowding, density of 


population, and the consequent facilities for in- 
fection, are consistently more prevalent in the towns, 
whereas fevers, of which malaria is the chief, are- 
more prevalent in the rural areas, where the 
facilities are greater for the breeding of anopheline 
mosquitoes and where the economic condition of 
the people is frequently not so good. 

The large towns are hot beds of consumption, 
and this disease, together with pneumonia and in- 
tluenza, causes the death-rate from respiratory dis- 
vases to be many times greater in towns than in 
rural areas. Similarly, cholera and plague are more 
prevalent in the towns than in the villages. 


CHOLERA PREVENTIVE MEASURES. 


Special preventive measures were taken, and a 
special staff was employed as usual. The use of 
chlorinated lime for disinfecting wells has now been 
generally adopted by local bodies and the procedure 
is generally known and appreciated. 

A special epidemic cadre of ten assistant surgeons 
was maintained. The headquarters of the cadre 
were at Patna, and these officers were sent out on 
epidemie duty throughout the province whenever 
epidemic disease was prevalent. They were em- 
ployed on plague duty in Bihar, and cholera duty 
at Puri and in Orissa and Bihar, and at other 
times they were employed in carrying out some 
investigation work. 

A special epidemie reserve of one hundred vac- 
cinators was also maintained from April 1 to the 
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end of September for cholera and other epidemic 
duty. 

These men received a few days training in the 
use of disinfectants and in the disinfection of wells, 
aud were sent out by the civil surgeons with dis! 
infectants and a few simple remedies whenever 
cholera was reported. 

During the year, a new scheme for a simple and 
cheap organization for preventive measures against 
cholera and other epidemie diseases was issued to all 
local bodies and it is proposed that this scheme 
should be taken up as far as funds permit, 

At the same time, a leaflet on ** Simple Instruc- 
tions for the Prevention of Epidemic Diseases ” 
was issued to all Jocal bodies, the Press and many 


Government Departments, and many District 
Boards and Municipalities have reprinted this 
leaflet in vernacular and distributed it broadcast 
through schools,  sirpunehes and other local 
agencies, 


Cholera is a preventible disease and the only 
source of infection is human excreta. The cholera 
germ does not live long outside the human body, 
and if it can be killed by disinfection as soon as 
it appears upon the scene, we can largely prevent 
the spread of the disease. 

As it is, the transmission must be rapid from 
the exereta of one ease to the body of the next, 
and that this is so is illustrated by the rapidity with 
which epidemic cholera sweeps through a town or 
district. It is, therefore of primary importance to 
deal with the source of infection promptly and 
thoroughly in order to prevent the spread of the 
disease. This means that disinfection of the excreta 
and of all contaminated things must be done with- 
out delay. If this is done, the disease eannot 
rendily spread, because there is very little chance 
for the infection to get into water, wells or food, 
or on to flies, or people's hands. The time factor 
here is the all-important. consideration. Every 
second's delay means risk, and much delay means 
failure, 

The epidemic prevalence of cholera is largely 
associated with the prevalence of flies, and good 
conservancy and the rapid removal and disposal 
of excreta are fully as important. measures for the 
prevention of cholera as the provision of pure water 
supplies, and both these preventive measures should 
be widely adopted, especially in towns, if cholera 
is to be kept in check and ultimately stopped. 


SMALL-POX, 


The death-rate fell in seven out of twenty-one 
districts, It is well-known that vaccination is the 
best and the only real means of prevention of 
small-pox, and yet vaccination is neither compul- 
sory nor free. There is no doubt but that the cost 
of vaccination work is a splendid and profitable 
investment of public funds, which can save many 
lives and much sickness and suffering. Tt would, 
therefore, appear to be wise and proper to organize 
the work more effectively and to make vaccination 
compulsory and free, in order to get the whole 


population protected and thus abolish a disease 
which is of all diseases the most casily and cheaply 
preventible. 

The manufacture of vaccine lymph and the 
organization and staff for vaccination work are all 
at present arranged for by Government, and facilities 
are available throughout the province for getting 
the operation performed by trained vaccinators with 
pure vaccine, 

Fever STATISTICS. 

There was a fall in the rate of mortality under 
this head in five districts. The highest mortalities 
were recorded in. the districts of Purnea and Pala- 


mau, and amongst towns in Kendrapara, Gaya, 
Jagadispur and Purnea, 

<a . . . 

Mortality from fevers is an ' omnibus " return 


which includes a large number of pneumonia cases, 
kala-azar, phthisis, typhoid and, in short, all dis- 
eases of which fever is a symptom. In my experi- 
ence malaria is not an ordinary cause of much 
mortality in most of the districts of Bihar, and I 
agree with the opinion recently expressed by the 
Public Health Department of the United Provinces 
that malaria is only responsible for a small pro- 
portion of the deaths from fevers. The recent in- 
vestigation into the details of vital statistics in a 
selected area in Bengal also supports this view, 
and I think it may be stated as more than my 
personal opinion that, with the exceptions of par- 
ticular areas and of epidemic invasions, malaria is 
not an important cause of mortality in the province 
of Bihar and Orissa, and that therefore the occur- 
rences of epidemie malaria or influenza may be 
accurately estimated by any abnormal increase in 
the reported mortality from fevers. 
MALARIA IN BIHAR AND ORISSA. 


The economie importance of malaria as a cause 
of debility, ill-health and ultimate mortality 
throughout the province is, however, great. The 
disease is endemic throughout the province, though 
to a varying degree in different districts, and it 
tends to become often epidemie in localized areas 
where the conditions are favourable to its trans- 
mission, and to become generally epidemic over 
larger areas at intervals. The year under report 
was a phenomenally healthy year owing to the 
prosperity and favourable climatic conditions which 
prevailed, but the disease was prevalent in epidemie 
form in Balasore and Cuttack districts and began 
to spread into the district of Puri. Similarly it wes 
very prevalent in several parts of Chota Nagpur. 
especially in Singhbhum and parts of 
district. 

In my opinion it is not practicable to prevent 
malaria, or to reduce it permanently or on any 
large seale, by the use of quinine. The quantity 
of quinine required does not exist, and if it did 
the people would not swallow it. Quinine i 
essentially a drug for the. treatment of malaria as 
a disease, but it is not a means of stamping out thi 
disease, nor of preventing it on n large scale under 
existing eonditions, 


Ranchi 


April 15, 1995] 


COLONIAL MEDICAL REPORTS.— BIHAR AND ORISSA. 














Colonial Medical Reports.—No. 174.— Bihar and Orissa 


(continued.) 


The adoption of non-productive and anti-malarial 
vperations such as draining, levelling, filling hollows 
ad oiling water surfaces is also not a feasible means 
{ prevention on a large scale over an enormous 
ia, The staff which would be required to carry 
eut such works and to inaintain them would be 
cuurinous, and the expense would be colossal and 
prohibitive. It is, therefore, in my opinion, a waste 
of time to diseuss and to advocate the use of such 
measures, except in special cases. 

What is wanted is a policy of malarial pre- 
vention whieh will pay its own way and van be 
cred out in conjunction with other work of a 
productive nature. The people might then be ex- 
pected to take up such work individually in their 
own interest, and the collective result of work 
carried out by countless workers throughout the 
pmvinee would be definite and more permanent. 
further, such a policy would at the same time 
mprove the economie condition and the prosperity 
of the people and would indirectly also reduce the 
prevalence of all epidemic diseases by making the 
people healthier and stronger. 

Such a policy is possible: it is already being 
varied out in Italy and Spain with extraordinary 
success. It consists in combining agricultural im- 
provement with sanitation, by draining or flooding 
marshes and wet lands in a scientific manner so 
ws to produce larger crops, and at the same time 
to reduce the breeding of transmitting mosquitces 
and the spread of malaria, It also includes the 
witivation of waste lands as far as possible and 
the intensive cultivation of good lands. 

Sir Edward Buck, K.C.S.I, wrote a most inter 
isting report on this subject in 1907, and recently 
the question was again raised by Mr. Inglis, whe 
xut to the local Government a number of extracts 
from recent Italian literature. 

This policy is possible and it is productive. It 
mproves the health and the prosperity of the 
people at the same time, and the more their health 
is improved. the more land can be brought under 
cultivation and so the results are cumulative and 
progressive, : 


SALE OF QUININE. 


The sale of quinine treatments during 1923 
mounted to a total of 1,027:6 pounds of quinine 
sulphate as compared with 6391 pounds in the 
previous year. The increase is due to increase 
in the prevalence of fevers in some of the Orissa 
districts and also to the increased prosperity of 
the people, which has created a much large pur- 
chasing capacity. Quinine was chiefly sold through 
‘he ageney of postmasters, and to a slight extent 
through other agencies. Owing to the inerease in 
the wholesale price of quinine during the last few 
years, it is now under consideration to supply cin- 
chona febrifuge instead of quinine for retail sale 
throughout the province, as this drug is quite effec 


tive in treatment and can be sold at half the price 
of quinine. 
PLAGUE STATISTICS. 

The provincial death-rate from plague was ‘8 
as compared with :4 in the previous year. More 
or less regular recrudescences of plague occur at 
periodic intervals of about four years. The disease 
has not shown any marked tendency to spread out- 
side the epidemic area, and it appears to be slowly 
diminishing in virulence and in prevalence with 
the lapse of time. The recrudescence of plague 
which occurred during 1922-23, five years after the 
previous pericdic increase wag followed, as was 
anticipated, by a further diminution in the incidence 
of plague during the cold weather of 1923-24. 


DySENTERY AND DiARRHGA., 


The death-rate from dysentery and diarrhea was 
‘5 as compared with ‘5 in the previous year. As 
usual, this disease was most prevalent in the 
Orissa Division and of the total deaths, amounting 
to 18,788, this division reported 14,249. 

These diseases resemble cholera in their nature 
and in their incidence. They belong to the group 
of intestinal diseases, the transmission of which is 
associated with the infection of the individual by 
be effected by the improvement of water supplies, 
by excreta, or of food by flies. They tend to be- 
come epidemic under the same conditions and by 
the same means which favour the spread of cholera 
and their prevention, like that of cholera, can best 
be effected by the improvement of water supplies 
by better conservancy and by prompt disinfection 
of the excreta of the sick. The effects of intro- 
ducing piped water supplies in the towns of Gaya 
and Bhagalpur were that the death-rates from 
cholera, dysentery and diarrhea were immediately 
reduced to about half of what they had been in pre- 
vious years, and they have since remained at the 
lower level. This means an average saving of 700 
lives from thesa diseases, chiefly the lives of children, 
in these two towns alone, every year. 


Hookworm. 


The prevalence of hookworm infection, and the 
importance of the disease, both as a predisposing 
factor in the prevalence of other diseases, especially 
intestinal diseases and malaria, and as an economic 
factor of great importance in the productive capacity 
and prosperity of the population have attracted 
considerable attention in recent years. Investiga- 
tion work has been carried out in other provinces 
as well us in Bihar and Orissa. 

In Bengal, a special staff was employed for two 
or three years and it has been shown that approxi- 
mately two-thirds of the population of Bengal are 
infected with hookworm. In the United Provinces 
the prevalence of the disease varies in the different 
parts of the province, but is greatest in the Gangetic 
districts adjoining this province in which over 80 
per cent. persons examined were found to be in- 
fected. In this provinee investigation has been 
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carried out which has shown the genera] prevalence 
of the infection, varying from fifty per cent. up- 
wards to over 75 per cent. of the persons examined 

There is, therefore, no doubt about the existence 
of the disease, and the slight variations in its pre- 
valence are immaterial. The importance of the 
disease, both from the health and the economic 
points of view, is best demonstrated by the experi- 
ence of the results of anti-hookworm campaign work 
in tea gardens and in America. The results are 
immediate and definite. There is a marked im- 
provement in the health and in the working capacity 
of the population which it is difficult to appreciate 
until it is seen, but which, when seen, at once 
convinces the observer, as it has already convinced 
the population which has been treated, 

The disease is easily and rapidly curable within 
a few days, in the majority of cases, and the patient 
who was previously unaware of illness, but who 
suffered from enfeebled health and diminished 
vitality and vigour, immediately begins to feel 
better, stronger and more vigorous. The preven- 
tion of this disease entails both the treatment of 
infected persons and an alteration in the habits of 
the people, requiring them to abandon the general 
practice of relieving themselves in the fields, and 
to take to the use of latrines in order to prevent 
the continuous and rapid re-infection of the popula- 
tion from the soil. 

The curing of infected persons and the prevention 
of the disease by removing the means of infection, 


as ubove indicated, can both be accomplished in 
time, but not immediately. The cost of such 
measures on a large scale would be enormous and 
can only be met, as in the case of preventive 
measures against other diseases, by an improve- 
ment in the economie condition of the people. 
With regard to this disease also, we are again faced 
with the general proposition that the prevention 
of disease is very largely an economic question, 
aud that unless it is considered and attacked froni 
that point of view, little or nothing can be done to 
deal with it. 

The latest work on this disease indicates that 
heavy infection is necessary to give rise to special 
symptoms and that local conditions of overcrowd- 
ing and general filth, such as contained in construc- 
tion works, mines, &c., where coolies are temporarily 
collected in large numbers, give rise to a heavy 
infection of the soil and a corresponding subsequent 
heavy infection of the population. The number 
of eggs passed by one infected person is enormous, 
and the cumulative effect of repeated infections 
produces marked debility and anemia. Beta- 
naphthol, thymol, and carbon tetrachloride appear 
to be the most reliable drugs for treatment, but it 
must never be overlooked that treatment alone is 
largely a waste of time, The use of latrines and 
general cleanliness, and in cases where a heavy 
soil infection exists the disinfection of the surface 
soil in and adjacent to the houses is necessary if 
the disease is to be dealt with effectively. 
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REPORT OF THE MEDICAL OFFICER OF HEALTH FOR 
COLOMBO FOR THE YEAR 1923. 


THE health of the city as gauged by the amount 
of sickness and the mortality was not satisfactory. 
The crude death-rate was 35:5. At the time the 
census was taken Colombo had not fully recovered 
from the effects of the war and a great part of the 
large immigrant population, which had left the 
town during the war, had not returned, so that the 
population figure obtained at the census was con- 
siderably below the true figure. 

Conditions have now changed, trade is flourish- 
ing, prosperity is returning, and with it those who 
left the town and also fresh immigrants in search 
of.employment, so that the population of 300,92: 
obtained on the basis of the estimates prior to 1921 
may be taken as nearer the mark than 250,483 ob- 
tained on the basis of the census population of 1921 
The death-rate calculated on this population, i.e.. 
300,924, is 29°6 per thousand and 25:9 per thousand, 
exclusive of the deaths of non-residents, 

The unusual weather conditions that prevailed last 
year were, no doubt, mainly responsible for the 





increase of the death-rate over the previous year, 
but, apart from this, the average death-rate from: 
phthisis, pneumonia, enteric fever, and infant 
mortality, is still very high. The principal causes 
which maintain these death-rates at a high leve! 
are bad housing conditions under ‘which the poorer 
classes live, the bucket-latrine system, bad drain- 
uge, and poverty. 

Of all the problems the municipality is faced wit.) 
ihe one dealing with the housing of the working- 
classes is the most important and urgent. The 
great wastage of human life, not to speak of the 
suffering and loss of efficiency occasioned by dis- 
case, that takes place every year imperativel) 
demands the earliest attention to this problem 
No satisfactory reduction in the general death-rat: 
could be expeeted so long as a considerable propor 
tion of the population lives under conditions most 
favourable to the generation and spread of disease 
and most inimical to health and life. There ar 
other problems, too, awaiting solution, such as 
infant mortalitv, malaria, adulteration of food 
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drainage, &c., but in order of importance the 
question of housing comes first. 


AxTI-MosquiTO Work. 


Weather conditions last year were most favour 
able for the breeding of mosquitoes, and consequently 
a very large number of complaints was received 
from all parts of the town. Queen’s House was 
also badly invaded, and on investigation many of 
the gutters of the buildings in its vicinity were 
found to be breeding mosquitoes. The species 
found were chiefly stegomyia and culex, with a few 
migratory species. No malaria-carrying mosquitoes 
were found. In the great majority of cases, blocked 
or badly-sloped guttera were found to be the chiet 
breeding. places. 

In addition to attending to complaints, the stafi 
was engaged in its routine of house-to-house inspec- 
ton in the residential area. 

The number of complaints received by this depart- 
ment has been steadily increasing. The public, 
with a few exceptions, take no interest in 
mosquito prevention and expect the Publ'c 
Health Department to do everything for them. 
With the very small staff of one sub-inspec- 
tor, six overseers and twelve coolies, it is 
impossible to inspect all the premises in the 
town, and to destroy the breeding places. What is 
needed is legislation making householders and owners 
»f property responsible for preventing the breeding 
uf mosquitoes on their premises. 


BIRTHS. 

There were 7,107 births registered during the 
year. The rate is higher than that of 1922, but 
lower than those of 1920 and 1921, when the un- 
usually high birth-rates, as pointed out in previous 
reports, were recorded. 


DEATHS. 

There were 8,893 deaths registered during the 
vear, It ia rather disquieting to record that the 
crude death-rate for the year was higher than that 
of any other year of the decennium, but as explained 
under the section dealing with population, the rate 
cannot be relied upon as it was calculated on a 
population much lower than the actual, and if it had 
been ealeulated on the estimates prior to the taking 
of the census, the rate would have been reduced to 
296, a quite satisfactory one. 

Pneumonia is still the prime contributory cause 
of the general death-rate, due to a great extent to 
the prevalence of influenza. 


INFANT MORTALITY. 
Total deaths, 1,929. 
The principal causes of death were convulsions, 
atrophy and debility, diarrhea, premature birth 
and pneumonia. 


INFECTIOUS DISEASES. 


Notifiable infectious diseases reported during the 
year were plague, cholera, small-pox, chieken-pox. 
continued fever, phthisis, scarlet fever, typhus fever, 
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continued fever, phthisis, scarlet fever, typhus fever, 
totalling 4,836 cases. 
PULMONARY GROUP oF DISEASES. 

Under this heading are included pneumonia, 
phthisis and bronchitis, of which only phthisis is 
notifiable. 

(a) Pneumonia.—Deaths, 1,251. 

Pneumonia is one of the most fatal of all acute 
diseases; it claimed the highest number of deaths 
during 1923; 14 per cent. of all deaths in Colombo 
were due to this disease, It was prevalent through- 


out the year with a marked increase during 
ihe first five months, and again in the 
month of September. Pneumonia- is an infec- 


tious disease which is spread from person to 


person through the secretions of the mouth 
and nose, and overcrowding naturally favours 
contact infection, Its excessive prevalence in 


Colombo is due to a large porportion of the in- 
habitants living in overcrowded, ill-ventilated, stuffy 
rooms, and to other predisposing causes, such as 
chills, exposure, dusty atmosphere, poor and in- 
sufficient food, alcohol, and anything that tends 
to lower the vitality. Influenza was again un- 
doubtedly responsible for the increased mortality. 

(b) Phthisis.—727 deaths. Naturally, the most 
crowded and insanitary areas of the town show 
the largest number of eases. Next to pneumonia, 
phthisis claims the highest number of deaths. In 
Ceylon the disease is mainly spread from man to 
man through direct association; infection through 
infected milk is practically unknown, It is a dis- 
ease fostered by overerowding, bad lighting and 
ventilation of living rooms, dust, &c., and nine- 
tenths of the tenement dwellers of Colombo live 
under these conditions, Improved housing con- 
ditions diminish the incidence of phthisis by re- 
ducing the chances of contact infection, providing 
more light, purer air and sunshine in houses, and 
generally raising the standard of cleanliness. Other 
measures are also necessary, such as early diagnosis 
and notification, segregation of sick, proper dis- 
infection and disposal of sputum, medical inspection 
of workmen in factories, education of the public, 
the after-care of cured cases, &c. Many cases which 
have improved under treatment or been completely 
cured and discharged from hospital or sanatorium 
return to their wretched homes to get re-infected 
and die. The most important preventive measures 
therefore ave: the improvement of the housing con- 
ditions, and the after-care of patients. With the 
steady increase of population, the housing problem 
becomes aggravated and more and more difficult 
to solve and the poor are hard put to it to find 
any kind of accommodation within a reasonable 
distance of their work places. 

Dust is another important factor in the spread of 
phthisis; in the districts in which the poor live the 
streets are deep in dust, and it is not only a 
nuisance, but a serious menace to the health of 
the people. 

(c) Bronchitis.—Deaths, 188. 
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Bronchitis shows a decrease compared with the 
previous year. 

INFLUENZA. 

317 deaths were registered. 

Judging from the number of cases treated ut the 
Municipal Dispensaries, the disease was prevalent 
throughout the year, with a rather marked increase 
in the months of May and December. Influenza 
is highly infectious in the early stages, and us 
most people regard it at first as a common cold 
and go about their daily routine even during the 
febrile stage, the infection becomes widespread, 
especially as one attack of the disease seems to 
predispose to subsequent attacks. The control of 
the disease rests mainly with the public; if the first 
case in every household is properly isolated and the 
patient stays in bed without going about broadeast- 
ing the germs, the disease would not become so 
widely prevalent. Neglect or exposure to cold and 
wet during the febrile stage, or before the catarrhal 
symptoms have completely disappeared, is generally 
dangerous, and when pneumonia supervenes the 
disease usually ends fatally. Influenza was un- 
doubtedly responsible for the inereased mortality 
from pneumonia. 


DrarRH@AL DISEASES. 

Under this heading are included diarrhea, en- 
teritis, and dysentery, none of which are notifiable. 

The total deaths from all these causes were 990, 
diarrhea and enteritis 681 deaths, and dysentery 
309 deaths. 

These diseases are associated with flies, over 
crowding, lack of cleanliness and other unhygienic 
conditions, all of which are usually present in the 
slum areas, and which were aggravated by the 
weather conditions of last year. Owing to the 
epidemic of rinderpest, dung could not be regularly 
removed from dairies and cattle sheds, and con- 
sequently flies, which play such an important part in 
the spread of enteric, dysentery, &c., by contaminat- 
ing food, were exceptionally prevalent throughout 
the year. In addition, the refuse destructor was 
out of commission for some time, and all refuse 
was dumped within the town in the swampy land 
near the destructor, and this undoubtedly provided 
an excellent breeding place for flies. Also, the 
exceptionally wet weather led to increased over- 
crowding, accumulation of organic refuse, pollution 
of soil, neglect of private premises and bucket 
latrines—conditions favourable to the generation 
and spread of these diseases. 


FEVERS. 


Under this heading are included enteric fever, 
continued fever of over seven days’ duration, and 
remittent and intermittent fevers, of which only 
the first two are notifiable. 

Enteric Fever.—741 cases; 269 deaths. 

As usual, the crowded insanitary areas of Kota 
hena and Maradana Wards were chiefly affected. 
As stated in the section dealing with diarrhea: 
diseases, flies were exceptionally bad last year, an] 
the general sanitary conditions of private premises 





and bucket latrines was, on the whole, unsatis- 
factory, and these conditions were undoubtedly 
responsible for the increased number of cases 
Cases are notified often so late as to make pre- 
ventive measures practically useless. See explana- 
tion for this under section dealing with continued 
fever. 

Continued Fever.—Total cases, 110; deaths, 37. 

The majority, if not all, of the fatal cases were 
probably cases of enteric fever which had been 
seen, perhaps only a few days before death by the 
medical practitioner reporting the case. All the 
fevers which are not definitely diagnosed arc 
usually reported under the convenient term of con- 
tinued fever, and the real nature of the disease 
remains unknown. 

Malaria.—Deaths, 166, 

Malaria was unusually prevalent throughout th: 
island last year. 

Early last year, in a house in Alston Place, six 
cases of locally-acquired malaria, microscopically 
confirmed, were brought to the notice of this 
department, and on investigation two chronic 
malarial subjects were found living in the adjoining 
house. On seareh being made for mosquito breed. 
ing places, Anopheles sinensis was found breeding 
in a pit in the adjoining premises, and in a pool in 
the reclaimed part of the Hunupitiya end of the 
lake. An adult Anopheles listoni was caught in the 
patient’s bungalow, but its breeding place, though 
carefully searched for, was not discovered. 

Another case of locally-acquired malaria was 
reported from Horton Place, and on investigation, 
Anopheles sinensis was found breeding in the 
swampy land at the junction of Horton Place and 
MeCarthy Road. All these breeding places were 
ubolished, and no further cases were reported from 
the Cinnamon Gardens district. 

2,411 cases of malaria were treated at the four 
Municipal Dispensaries during the year. In the 
case of 1,932 of these, there was a definite history of 
infection acquired outside Colombo, As regards the 
rest, 432 cases were not traced, as false addresses 
had been given at the dispensaries, and in 48 the 
infection was believed to have been acquired iu 
Colombo. These cases were not microscopically 
confirmed, and it is possible that all were not 
malaria and all were not infected in Colombo, a- 
several of these cases, particularly the Modera and 
Rajamalwatta ones, had been on pilgrimage to 


shrines in malarial districts, and had probably 
uequired infection there. In the case of some. 


the evidence seems to be in favour of local infec 
tion. The majority of these cases occurred more- 
over in the neighbourhood of swampy grassfields 
where mosquitoes are always bad, and where Ano- 
pheles rossi was found in large numbers, but the 
part this species plays in transmitting malaria has 
nob been fully worked out. In the districts in 
which these cases of malaria occurred, numbers 
(f£ people. harbouring the malaria parasite live 
They are, for the most part, workmen who havi 
returned to Colombo ill with malaria aequired in 
the various new railway extensions in the island 
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These carriers are important factors in spreading 
the infection, and are a distinet danger to the town, 
heeause they increase the foci of infection within 
tne town. Known malaria carriers such as A 
culicifacies, A. listoni, and A. sinensis have been 
found breeding within the town, We do not yet 
know definitely whether 4. rossi, which is found in 
such large numbers in the town, is an effectual 
agent in the transmission of the disease, but if it 
proves to be so, Colombo, with its extensive swamps 
within and around it, and with no anti-mosquito 
legislation, will be faced with a very serious problem 


PLAGUE. 


Human Plague.—There were 230 cases with 
309 deaths. 

The marked increase above the average which 
began in December, 1922, was maintained till the 
end of February, when there was a marked drop, 
the weekly incidence during the first three weeks 
of March and again the number of cases went up, 
and kept above the average, practically right through 
the off-season with a well-marked increase in August 
and September. An unusual feature was the com- 
paratively large number of rat and human plague 
cases during the off-season. 

Last year’s abnormal rainfall, associated with a 
low atmospheric temperature and high humidity 
was undoubtedly responsible for the large number 
of cases of plague during the normal off-season. 
It is especially noteworthy that the proportion of 
Xenopsylla cheopis—the special plague-carrying 
flea found on rats—never fell below 9°49 per 


ent. Dr. Hirst is of opinion that the num- 
ber of X. cheopis was abnormal throughout 
the off-season of «plague, and the increase 


more pronounced than usual in November and 
December. He attributes this increase to the 
sbnormal weather conditions which were favourable 
fir the multiplication and survival of X. cheopis. 

Of the 230 cases of plague, 66 were septicemic 
and 164 were bubonic. As statement 40 shows, 
since 1920 the proportion of bubonic cases to septi- 
cemic cases had been gradually increasing, and 
last year it was the highest. From 1914—the year 
of outbreak of plague in Colombo—to 1919. the 
pr portion of septicazemic cases of plague was higher. 
Dr. Hirst thinks this is due to a gradual lowering 
f the virulence cf the Colombo strain. 

As usual, males between the ages of fifteen and 
twenty-five were chiefly attacked. 

Rat Plague.—29,312 rats were examined at the 
Municipal Bacteriological Laboratory, and 153 were 
found to be infected. The vast majority of rats 
which become infected die in their underground 
nms, and the number of infected rats known repre- 
sents only a microscopie minority of the number 
which die, There was an outbreak of rat plague 
it the Customs in the month of May, when 29 
lead rats were found in a block of warehouses; 27 
of these rats were found on bacteriological examina- 
tion to be plague-infected ; the other two were mum- 


mified and unfit: for bacteriological examination, 
but had undoubtedly died of plague. Twenty-one 
live rats were killed, but they gave a negative result 
for plague. 

One cat and one squirrel were found plague- 
infected during the year. The cat was found dead 
near a plague-infected house, and the squirrel waa 
found in a house where there were several cases of 
rat plague. 

Rat Destruction.—Altogether 197,045 rats were 
accounted for during the year, of which 133,684 
were caught in traps, 642 were found dead (288 of 
these were in a mummified condition), and 8,819 
were killed by the Clayton fumigators and their 
bodies recovered. 

1,693,285 poison baits were placed, of which 
80,296 were eaten or removed by rats. It is im- 
possible to estimate the number of rats that are 
killed by these poison baits, or by the fumigators, 
as it is not possible to trace and open up all the 
innumerable rat-runs without seriously damaging 
the building and interfering with trade, but it is 
believed the number so killed is very large. 

Preventive Measures.— The same preventive 
measures as hitherto were carried out during the 
vear. 

SMALL-POX. 

There were thirty-two cases of small-pox and one 

death during 1923. 


CHICKEN-POX. 


There were 1,315 eases, including four from the 
Port, and seventy-six from outside town limits. 
There was one death, that of an infant fifteen days 
old, brought to the Infectious Diseases Hospital 
from an out-station, 

The disease was most prevalent during the first 
five months of the year, 


MEASLES. 


Measles again assumed epidemic proportions after 
an interval of three years. The last epidemic was 
in 1920, when there were 1,062 town cases. During 
the year under review the highest number of cases 
was recorded during the month of March. 

The total number of cases was 789. Of these, 
471 cases were of children under ten years of age, 
128 of children under fifteen years of age, and 190 
persons over fifteen years of age. There were six- 
teen deaths, all of children under ten years of age. 


DIPATHERIA. 


There were nineteen town cases and eight out- 
side cases during the year with seven deaths. Of 
the twenty-seven cases, twenty-one were of chil- 
dren under twelve years of age, four of children 
under sixteen years of age, two only of adults. + 


MISCELLANEOUS DISEASES. 


Leprosy.—Three cases of leprosy were reported 
by the Public Health Department to the Principal 
Civil Medical Officer during the year for action to 
be taken under the Lepers Ordinance, No. 4 of 
1901. Two of these cases were of the anesthetic 








type, and the other one was of the tubercular 
type. 

Tetanus.—Total, fifty-nine deaths; fifty-two adults 
and seven infants. 

Syphilis.—83 deaths; 
fifty-nine infants. 

There were no cases of cholera, 
typhus fever or beriberi. 


twenty-four adults and 


scarlet fever, 


INVESTIGATIONS ON THE CONTROL oF Hookworm 
DISEASE. 


Previous annual reports contain references to the 
remarkable outbreak of hookworm disease, which 
occurred in May, 1919, among a gang of coolies 
engaged in digging out a new set of trenches at 
the Northern Sewage Treatment Works. 

The coolies developed dermatitis wherever their 
bodies came in contact with the soil of these 
trenches. Close inquiry was made into all the 
cireumstances by Dr. Marshall Philip and the Ceylon 
Sanitary Commissioner, but no other source of in- 
fection could be traced than the septic tank sludge 
buried in the trenches at least two years previously. 
Numerous larve closely resembling, if not identical 
Mie hookworm larvæ were found in the suspected 
soil. 

At that time the tanks were unmodified. Sedi- 
mentation was very inefficient, the contents of the 
tanks being kept in a constant state of ebullition 
by the escape of large volumes of the gaseous pro- 
ducts of the excessive fermentation which takes 
place in septic tanks at tropical temperature. 

Hookworm ova and larve are carried through 
septie tanks in this condition in a few hours, and 
continually pass out with the effluent or with the 
uppermost layers of the sludge at each opening of 
the sludge valves. Owing to the danger thus dis- 
closed the proposal to sell the sludge as a valuable 
manure had to be abandoned. 

The question of the viability of hookworm ova 
and larve in soil also arose in connection with the 
safe disposal of the fifty-acre night-soil burial ground 
at Narahenpita, 

For more than twenty years night-soil represent- 
ing the feces deposited by a population of some 
200,000 people had been buried in these fields. 

In 1922 the Water Carriage Sewerage Scheme 
was sufficiently completed to enable the depot to 
be elosed so that the land became available for 
other purposes. 

On August 17, 1922, another remarkable out- 
break of hookworm dermatitis occurred amongst a 
gang of eight coolies engaged in clearing the sump 
of the Maligawatta Pumping Station. 

It is hoped to report the full details in a medical 
journal, but a brief summary of the cireumstances 
is given here. 

In order to clear out the sump the nearly naked 
coolies immersed their bodies in the semi-liquid 
sludge, one at least up to his neck. Within half 
an hour all eight men were complaining of intense 
irritation of the skin, which increased to the extent 
of disabling them for duty on the following morning. 
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The writer saw these men on the evening of thc 
second day and diagnosed the condition as hook- 
worm dermatitis. The eruption was co-extensive 
with the area of each man’s skin that had come in 
contact with the sludge. The sludge itself was 
found to contain, typical hookworm larvee in addition 
to numerous larve of other nematodes. 

The coolies were handed over to Dr. J. F. 
Docherty, the Ceylon Director of the Ankylo- 
stomiasis Campaign. Most of the men were 
already lightly infected with hookworm. They 
were treated till free from ova with carbon tetra- 
chloride and guarded as far as possible from re: 
infection. About eight weeks are usually required 
for the larve to reach the intestine from the skin, 
mature, and pass into the bowel. The coolies were 
examined for ova at intervals and finally on the 
ninety-first day the worms were expelled with a 
full dose of carbon tetrachloride, followed by salts 
The species of worm was Necator americanus. 

The worms expelled may be taken to represent 
98 per cent. of those actually present, The number 
of worms recovered was perhaps less than might be 
expected from the degree of dermatitis. It is an 
interesting speculation to what extent the pene- 
trative larve of domestic animals may have been 
responsible for some of the dermatitis. 

According to Brumpt many such larve are 
capable of penetrating the human skin and setting 
up inflammation, though unable to establish them- 
selves in the human intestine. 

The results are evidence of a new danger to the 
health of the labour force engaged in a tropical 
sewage works. Several other isolated examples of 
hookworm dermatitis among coolies engaged in 
clearing sumps or septic tanks have subsequently 
occurred. 

It clearly became necessary to inquire into the 
following : 

(1) How many hookworm eggs were contained 
in an average mass of feces passed into the sewers 
or deposited in the trenches at Narahenpita. 

(2) What proportion of these eggs could be 
hatched out in sewage or beneath the soil. 

(3) How far can the infected larve ascend to 
reach the surface through typical soils. 

(4) How long can these larve survive in these 
soils or sewage under the most favourable con- 
ditions likely to be met with in Colombo. 

Some preliminary work on these problems was 
begun in this laboratory in 1920, shortly after the 
writer's return from war service, but it was not 
till the International Health Board of the Rocke- 
feller Foundation assisted us with a grant of funi: 
in August, 1922, that any serious attempt could 
be made to tackle these problems in the field or 
in laboratory 

The results of investigations on the lines out 
lined above will be applicable to the control of 
hookworm disease in other islands in the tropic: 
in due proportion to the similarity between their 
soils and climatie conditions and those of Ceylon 

General conclusions regarding the epidemiolozy 
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of hookworm disease should be based on a compari- 
son between accurate observations made in a variety 
of stations in the tropic zone. Similar problems 
are being investigated under the auspices of the 
Board on somewhat similar lines in various other 
parts of the world, particularly in Trinidad and 
Porto Rico. A series of reports from American 
observers have recently appeared in the '* American 
Journal of Public Health.” 

In what follows an attempt will be made to 
briefly consider the more important phases of the 
inquiry and to show what is being done to throw 
lisht upon the problems at issue. 

Egg Output.—The degree of hookworm infesta 
tion of the sewage works and the Narahenpita 
trenching ground depends primarily on the number 
of female hookworms harboured by the population 
of Colombo. 

The number of eggs passed in the fæces per 
female hookworm is a variable quantity. Recent 
research by Stoll using his recently introduced 
technique puts the figure at about 9,000 per diem. 

The writer has devised a method for roughly 
estimating the average output of viable eggs by the 
people of the city. It is based upon counts of the 
number of larve cultivated per gramme from a 
representative mass of night-soil, 

Now that the results of the cultivation technique 
can be checked by accurate egg counts, it would 
seem worth while to apply this method to complete 
the results obtained from the hookworm survey 
of the town organized by Dr. Marshall Philip in 
1919. 

Aecording to the results of this survey 40 per 
cent. of the general population of the town are in- 
fected with hookworms, i.e., there are about 100,000 
people continually discharging hookworm eggs with- 
in the city limits. 

The true measure of the degree of hookworm 
infestation of a population is the average number 
of worms per individual, i.e., the worm index. 
Darling has worked out a technique for ascertain- 
ing the worm index of population groups, but it is 
extremely laborious and only accurate if the group 
is for the time being under full control of the 
observer. Assuming a worm index of only one per 
inhabitant, the number of eggs formerly buried 
each day at Narahenpita would exceed one thou- 
smd million. The number now passing into the 
sewers is certainly not less. 

548 of the positive cases found in the course of 
the survey were clinically examined, 279 showed no 
stmptoms at all of hookworm disease, 222 were 
slightly anzmie, 46 were evidently anemic and 
exhibited marked signs of hookworm disease. 

No uniform relationship exists between severity 
of symptoms of ankylostomiasis and number of 
hookworms harboured by a particular individual. 
The presence of a few worms is sometimes associ- 
ated with marked signs of disease in individuals 
exceptionally susceptible to the worm toxin; on 
the other hand, several hundreds of worms have 
been borne without apparent effect upon the health 
and energies of their host. 
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The data obtained in recent surveys in America 
indicate that where no other anemic-producing dis- 
ease is prevalent, such as malaria, the sub-division 
of the infeeted population into groups on the basis 
of the clinical signs corresponds with the grouping 
aecording to number of worms carried and egg out- 
put. The worm index of a group showing recog- 
nizable signs would be upwards of fifty. An index 
of 1,000 represents a very heavy infestation likely 
to be associated with severe or even fatal illness. 
The incidence of malaria in Colombo is insignificant. 
Ankylostomiasis is the only notable prevalent 
aniemic-producing disease, so that we are justified 
in inferring from the clinieal results of the survey 
that the worm index must be low. 

The number of viable eggs per gramme of 
night-soil from a latrine at Wellawatta corres- 
ponded roughly to a worm index of ten. 

Egg Hatching.—The essential requirement for 
egg hatching seems to be a sufficient supply of 
oxygen in the hatching medium. In the absence 
of oxygen hookworm eggs do not develop. | How 
long can they remain viable in a favourable 
ancrobie medium is still unknown, 

Till recently i& was generally supposed that eggs 
buried in a few inches of soil or discharged into a 
sewer or cesspool would be unable to. develop. 
The writer buried faces containing numerous hook- 
worm eggs at various depths up to three feet under 
soil from the Madampitiya and Narahenpita trench- 
ing grounds and under ordinary cabook. If the 
fæces were well mixed with the soil at the bottom 
of the pit abundant larve were developed, but 
if masses of feces were simply covered over de- 
velopment only took place on the surface of the 
fecal mass. Similar results have recently been 
obtained in the West Indies. The comparative 
failure of raw fecal cultures has been noted by 
Ameriean observers and attributed by them to the 
development of high acidity. The more vegetable 
the diet the greater the acidity, and the fewer the 
larvæ hatching out. It would seem therefore that 
only a small proportion of the ova buried in night- 
soil at Narahenpita would be in a position to de- 
velop into larv:e. 

The conditions found at the sewage works are 
also unfavourable to the hatching out of hookworm 
eggs. In the laboratory eggs deposited at the 
bottom of flasks containing crude sewage or septic 
tank liquors failed to develop if air was excluded 
from the flasks, The development which took place 
in the sump of the Maligawatta pumping station 
and subsequently in the sumps of other pumping 
stations is probably to be attributed to the proximity 
of a ventilating shaft passing down to the sewer 
close to the pumping station. Moreover, several 
of these pumping stations are close to the ‘ tipping 
depots’? where night-soi] is tipped on to screens 
and flushed into the sewers so that a concentrated 
dose of fresh ova must enter the sumps each day. 

Borland MeVail found hookworm eggs and larve 
in the effluent of nineteen out of fifty-six septic 
tanks in Bengal sewage works. These tanks were 
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unmodified. They are now being reconstructed by 
the authorities in Bengal with a view to reducing 
gasification and obtaining improved sedimentation. 
Ova in unmodified tanks are not only constantly 
brought to the surface and given access to oxygen, 
but rapidly carried through into the effluent. 

The work of reconstructing the tanks at the 
northern treatment works, begun in 1915, was 
finished in 1920. Few larve now pass through the 
modified tanks, only one was found in thirty litres 
of effluent, and none in fifteen kilogrammes of 
sludge. It is not possible as yet to be so definite 
as regards ova. No other worm likely to be met 
with in the human intestine produces eggs resem- 
bling those of hookworm, but the worms of certain 
nematodes parasitic in domestic animals lay similar 
eggs, which are difficult to distinguish from those 
of human hookworm and liable to be found in 
sewage, 

Larval Growth.—After hatching from the egg 
hookworm larve pass through a series of develop- 
mental changes, occupying about five days at 
average Colombo temperature, till they reach the 
stage when they become infective and are capable 
of penetrating the human skin. 

During this period of growth, food granules are 
stored up in the body cells. These granules serve 
to nourish the mature larve till it reaches the 
trachea of its human host. 

The immature larve are much less resistant 
to unfavourable conditions than the infective forms. 
Under the usual conditions obtaining in nature, 
only & comparatively small proportion of the larvie 
hatched out of the eggs will reach maturity. 

The most favourable culture medium for hook- 
worm larvæ appears to be vegetable humus or 
mould such as is produced by the decay of vegeta- 
tion on the surface of the soil. In addition to this 
kind of substance, air, enough, but not too much, 
moisture, and a suitable temperature are required. 
The presence of acid or certain salts is detrimental 
to the larve. 

The dark gravelly loam at Narahenpita contains 
the high figure of 6'7 per cent. of humus, but is 
distinetly acid in reaction Ph. 5. 4. In other 
respects it seems well suited to the development of 
hookworm larve. Rich yields of infected larvie 
have repeatedly been obtained by mixing infected 
human feces with both Narahenpita earth and 
mixture of equal parts of sand and dried sludge 
from the septie tanks: As will be seen later, these 
larvie survived for an exceptionally long period. 
They must therefore have been exceptionally well 
nourished. 

The yield of larve obtainable from soil cultures 
varies greatly with the nature of the soil. Stoll 
reports 2:4 per cent. larve hatched from ova in 
Porto Rico clay and 66:7 per cent. larve from 
humus in the same locality. Sandy and sandy 
loam soils are intermediate. 

Colombo can be divided roughly into areas where 
the soil is of eabook and other areas where it is 
principally composed of sand. 
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Bare cabook is somewhat deficient in the type of 

organie matter required for the development oí 
hookworm larve, Once development took place, 
as it might on a surface layer of vegetable mould, 
the larvæ could survive long periods in moist 
cabook. Their movement, however, would be re 
stricted to within a few inches of the surface. 
_ Sandy regions are especially liable to hookworm 
infestation; especially where the sand overlies an 
impermeable stratum so that the ground water 
level is high. 

If the surface of such a soil were well mixed with 
garden earth or humus, the conditions would become 
almost ideal for the development and surviva! cf 
hookworm larvee. 

Larval Activities.—The movements and general 
activities of the mature infective hookworm Jarve 
are very characteristic and remarkable. 

Placed in water in a shallow cell, the active larvie 
exhibit frequent lashing movements, cventually 
finding their way to the margins of the vell where 
they remain head outwards in a continual state 
of agitation. : 

Movement increases with rise of temperature 
to blood heat. At lower temperatures movements 
may not be continuous, larve sometimes passing 
into a resting stage during which there is practically 
no expenditure of energy. 

Larve in soil are found in the moisture film 
covering the soil particles. Their action is exerted 
between the resistance of the particle and the sur- 
face tension of the moisture film. 

After travelling some distance through scil 
larve became noticeably more transparent, due 
to loss of their food granules, which when numerous 
render them opaque. The smaller the size of the 
soil particles, the greater the surface tension of 
their moisture film, the greater the resistance to 
larval movement and the more rapid the exhaustion 
of the larval store of energy, which cannot be re- 
plenished from without. 

Observations made in the laboratory indicate that 
in a soil such as cabook, permeable to water, but 
resistant to larval motion, Jurvie will remain more 
or less stationary for long periods if water is 
regularly added. 

Till recently the idea prevailed that hookworm 
larvæ had great powers of lateral diffusion from an 
infected focus. This is certainly not the case. The 
slight lateral migration detected in Colombo soil 
was easily accounted for by the mechanical action of 
the currents set up after addition of water to the soil. 
Observations in the West Indies lead to a similar 
conclusion. 

If the moisture content of the zone surrounding 
the infected fæces be artificially increased on a 
horizontal plane lateral migration will take place. 
but such conditions can seldom occur in the field. 

Till recently many sanitarians considered that 
hookworm feces could safely be buried under 5 
shallow laver of earth without risk of the larve 
developing and ascending to the surface, Recent 
research shows that burial affords no such security, 
unless the soil is restrictive of larval movement. 
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Colonial Medical Reports.—No. 175.— Colombo (con nued). 

Hookworm larve move upwards or downwards, 
according to the amount of moisture present in the 
different levels of the ground; if the ground surface 
is drying they descend to moisture levels; if the 
upper layers of the soil are moist they ascend till 
they reach the surface. 

The extent of the vertical movements of hook- 
worm larvæ appears to be governed principally by 
three factors: 

(1) The size of the soil particles. 

(2) The distribution of the ground water. 

(3) The amount of energy stored up as food 
granules in the body of the larve. 

Mature larve are usually provided with a sheath, 
which protects them to some extent from adverse 
influences. After moving even a short distance 
through compact cabock the sheath is lost. 

Loss of sheath is much less marked after passing 
through a light sandy soil of the Narahenpita type. 
Only 20 per cent. of the larve added to cabook can 
be recovered by Baermann's method, whereas more 
than 80 per cent. can be isolated from Narahenpita 
soil. 

Preliminary experiments were made in January 
and February, 1928, on the vertical powers of ascent 
of hookworm larve. Stools heavily infected with 
hookworm larve and the filariform larve of Strongy- 
loides stercoralis, after mixing with earth, were 
buried at the bottom of pits dug in hard cabook near 
the laboratory to the depths of 6, 12, 18, and 36 
inches. The shallower pits were filled with coarse 
river sand, Narahenpita soil, and loose cabook. Both 
species of larvæ ascended six inches through all 
three soils, and hookworm larve twelve inches 
through each soil, and through eighteen and thirty 
inches through sand. 

It was proposed to repeat these experiments with 
definite quantities of larvie, but in the meantime 
Florenee Payne in Ameriea has published a report 
of such experiments in which numerous larve 
Were recovered after an ascent of thirty-six inches 
through sand. She found in her experiments that 
the larve were unable to penetrate white clay, but 
ascended ten inches through a red clay. 

The behaviour of hookworm larve in the surface 
of soil is of particular interest, Van Durme in 
1902 drew attention to the remarkable attitude 
taken up by the filariform larve of S. stercoralis 
on the surface of particles of soil. Subsequently, 
it was found by other observers that both human 
ind canine larve behave in a similar manner. 

Larve attach themselves by one end to a particle 
of soil, preferably of fibrous nature, and extend 
themselves into the air. According to the writer’s 
observations the motion of hookworm larve in this 
Position is a slow to and fro wave movement as 
if continually reaching for a new support. The 
S. stercoralis larvæ exhibit a rapid jerky motion. 

Florence Payne reports that larvae do not expend 
much energy in maintaining this position, judging 
by the rate of disappearance of their food granules. 

The larve may be observed to move from particle 
to particle on the surface by a specie» of looping 


motion. The aerial position is kept up for periods 
varying from a few minutes to half an hour or so at 
a time. Larve commonly cling together in aerial 
clusters which are readily visible to the naked eye 
on the surface of the soil. The surface of cultures 
of canine hookworm ova may be covered with 
waving plumes of larvæ. 

The significance of this phenomenon seems clear. 
Perched in a favourable position on the surface 
of the soil the larve await their opportunity to 
come in contact with the human skin. 

So far as known to the writer only infective 
nematode larve of the penetrative type behave in 
this manner. The free-living soil nematodes, though 
often very active in their movements, remain in 
the interstices of the soil. 

Immediately contact is made with the skin a new 
set of forces comes into play leading to the penetra- 
tion of the epidermis, the passage of the larve to 
the lungs, hence to the bronchi, trachea and œso- 
phagus. Full development takes place in the in- 
testines, if the host is adapted to the species of 
worm.  N. americanus, the Ceylon species of 
hookworm, has only two hosts, man and the gorilla. 
The series of forces which brings the larve on to 
the surface of ground moistened by rain, thence to 
the summit of the soil particles, or as high up as 
leaves and twigs or the moisture film extends, 
thence into the skin, are analogous to the forces 
causing a plant to bend towards the light, or which 
drive a spermatozoon to its destination, the un- 
fertilized ovum. 

Pintner named the force thigmotropism, which 
causes the larve to penetrate small pores. Brumpt 
has called the driving force larve into tissues histo- 
tropism. Khalil has recently described under the 
name of thermotropism the tendency of hookworm 
larve to move towards a heated point, The ten- 
dency of larvæ to extend themselves into the at- 
mosphere may be called aerotropism. 

It is sometimes difficult to separate hookworm 
larvæ present in soil from the free-living forms 
having a somewhat similar appearance. 

If a greater variety of larve are recovered from a 
mass of soil the task of scrutinizing them all under 
the microscope in order to make an accurate count 
of the hookworm larve is often excessively laborious. 

Progress in hookworm research work has been 
mainly a question of development in technique. It 
was Baermann’s discovery in 1917 of a convenient 
and reasonably quantitative method for isolating 
nematode larve from soil, which gave the impetus 
to modern research into the epidemiology of hook: 
worm disease. 

The writer has sought to facilitate whe task of 
separating hookworm larvæ from free-living forms 
by taking advantage of the tropic reactions described 
above. It was found that hookworm larve will 
penetrate porcus membranes such as filter paper, 
chamois leather, or buckskin with great ease. Non- 
porous leathers, parchment, rubber and similar sub- 
stances are not penetrated.  Larvrm penetrate into 
a membrane made of freshly dissected skin, but 
seldom pass through it. 
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The next step was to bring a membrane retain- 
ing a suitable fluid at blood temperature in an in- 
verted tube or vessel lightly into contact with the 
surface of soil containing larve, The aerially ex- 
tended larvæ then pass upwards through the mem- 
brane into the fluid, where they may readily be 
recovered free from soil particles and almost free 
from non-infective larve. The results are some- 
what affected by the temperature of the atmosphere. 
It may be necessary to cool the under side of the 
receptacle containing the soil. A buckskin mem- 
brane was commonly used in these experiments, 

A curious phenomenon was noted during these 
investigations (September, 1922, to January, 1923). 
If a pan of soil showing numerous aerially extended 
larvæ be placed in the incubator at 379 C. all the 
larve disappear from the surface of the soil. 
They re-appear in a few minutes at room tempera- 
ture on the laboratory bench. 

The technique can be adopted to any quantity 
of soil. 

A second test found of value is that of applying 
the suspected larve to the skin of a rat. If the 
suspected larve are able to reach the lung of the 
rat within three days with production of hæmo- 
rrhagie congestion of the organ the result of the 
test is considered to be positive. Both canine and 
human hookworm larve give positive results to 
this test, provided sufficient numbers of larve are 
applied to the skin. Penetrative nematode larve 


of other species should doubtless give similar results.. 


Free-living larve give negative results, 

Tests of this kind cannot entirely replace the 
crucial experiment of applying the larve to the 
human skin and expelling any hookworms developed 
but enable such troublesome experiments to be 
reduced to a minimum. 

Larval Life.—The viability of the infected hook- 
worm larve is clearly a matter of great epidemio- 
logical importance and has accordingly been studied 
by numerous observers in various parts of the world, 

Most of the workers in temperate climates were 
able to keep the larve alive for upwards of a year. 
Baermann in Sumatra observed living larve up to 
six months in a shady soil, 

A series of reports, however, has recently been 
issued by the team of American observers working 
under the direction of W. W. Cort, placing the ex- 
treme length of survival of hookworm larve in the 
tropics at six to eight weeks. The experiments were 
carried out in Trinidad. The number of larvae pre- 
sent in the soil diminished rapidly, both in the field 
under natural conditions and in laboratory experi- 
ments. 

This conclusion, if correct, would justify a more 
optimistic view of our prospects of controlling the 
spread of the disease. The risk of infection from 
walking barefoot over such sites as that at Nara- 
henpita or of handling sludge at Madampitiya would 
become negligible in a few weeks. 

Before describing the results of the series of 
observations made in the laboratory, the principal 
factors governing the length of life of hookworm 
larve in soil may be briefly considered. 








Stress has already been laid on the effect of rich 
culture media in supplying the larve with a good 
store of food granules during their development from 
the egg to the infective stage. Larvae grown under 
poor conditions cannot be expected to live long. A 
constant supply of moisture is essential to long 
larval life. Much depends on the temperature ; 
comparative observations made in this laboratory 
at room temperature 80° F. and in the incubator 
show that larval die out twice as rapidly at blood 
heat both in soil and in liquids. This is due to 
the increased larval activity produced by rise of 
temperature and the more rapid exhaustion of their 
food reserve. The constitution of the soil is of im- 
portance ; in fine soils much more energy is wasted 
in reaching the surface. Acid soils and soils con- 
taining excess of salt are most unfavourable to the 
larvæ. 

Similar results, therefore, can only be expected 
under similar conditions. 

Observations were made on the length of life of 
hookworm larvæ both in the field at Narahenpita 
and in the laboratory in various soils contained in 
pots and jars, and in a trench in the laboratory 
grounds. 

The Narahenpita trenching ground was divided 
into blocks and each block into numbered trenches 
To prevent waterlogging the trenches were covered 
with ridges of earth. Abundant crops of grass are 
raised on the site and sold as cattle food, The 
whole area was trenched over in about eighteen 
months. As accurate records were kept of the 
numbers of the trenches dug each day in any block 
the number of days since night-soil was buried in 
any partieular trench was definitely known. 

The observations, begun in 1920, were brought 
te a conclusion some months after the closing of 
the depot on June 27, 1922. 

Larve apparently identical with hookworm larve 
could be recovered in small numbers from the soil 
of trenches up to 118 days old. 

A report by Mhaskar has just appeared on the 
survival of hookworm larve in a similar trenching 
ground at Trichinopoly, India 

Larve were recovered up to fourteen weeks 
(ninety-cight days). 

On December 21, 1922, heavily infected human 
feces were buried in an eighteen-inch trench dug 
in the eabook behind the animal house nt Maliga- 
kanda. The trench was watered daily. The day 
hefore the writer left the island for Europe a few 
larvee were still present in the soil of the trench. 
i.e., eighty-eight days after the commencement of 
the experiment. 

Conditions in the field are variable, particularly 
as regards rainfall. A rapid increase of larval 
mortality may be produced by a spell of dry 
weather or some other temporarily unfavourable 
factor. 

What the sanitarian needs to know are the 
maximum length of survival and some idea ^f 
the rate of mortality under the most favoural’r 
conditions likely to be met with in his locality. 
To throw light upon this problem a series of 
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laboratory experiments were carried out, in which 
an attempt was made to eliminate the influence of 
unfavourable factors. The results of the more 
important experiments are summarized in the 
following schedule. 


Number ; et 
Num- G Kind of of days falling o 
oy Nature of soil receptacle Jarvie in numbers 


survived after 
1 Sand and sterilized sludge, 


equal parts mixed with -Baking pan ... 124 ... 68 days. 
infected human feeces 
2 Sand and sterilized sludge, . 
equal parts mixed with; Baking pan-.., 108 ,,. 87 days. 
infected human feces " 
3 Sterilized Narahenpita earth | ; n 
with hookworm stool | Baking pan ... 124 ... 89 days 
£ Storied Narahonpita earth | Baking pan ... 120 ... 78 days. 
5 Sterilized Narahenpita soil 
finely sieved Pot .. .. 14... 1day. 
ô Sand and unsterilized sludge Pot ... «es Ou All day. 
7 Unsterilized cabook soil ... Pot ... 120 ... 69 days, 


The two inches of earth in the pans was pro- 
teeted from flies by wire gauze, covered with a 
layer of wood ash and watered daily with a suffi- 
dent uniform amount of sterile distilled water to 
keep it slightly moist. The pans were perforated 
for drainage. The pots were ordinary flower pots 
of the cylindrical pattern. Larve cultivated from 
human feces were placed in the upper three inches 
of the soil in the central axis of the pot. There 
was very little lateral and no downward migration. 

Sterilized soils were only heated sufficiently to 
kill any nematode larve present and not enough 
to markedly affect their chemical composition. 

The rapid disappearance of the larve in experi- 
ment No. 5 was undoubtedly due to the imper- 
meability of the finely sieved soil to water. A 
solid crust formed on the surface. In its natural 
condition, full of coarse matter, root fibres, &c., 
this soil ig readily permeable to water. The dis- 
appearance of larve in experiment No. 6 may be 
attributed to putrefactive changes in the soil. 
Swarms of protozoa were present which may have 
had a detrimental influence on the larve. Numbers 
of dead larvee were recovered from the pots show- 
ing much the same degenerative appearance as 
larve kept in septic tanks for over three days. 
These two experiments serve to illustrate the opera- 
tion of unfavourable factors on the survival of 
hookworm larvee. 

Some of the larve kept in tubes filled with 
Colombo tap water exhibited active movements 
of translation up to the ninety-cighth day. A 
few could still be stimulated to move a little after 
nine days. 

The larvee in all these experiments became more 
and more transparent with increasing age. 

The results of the Trinidad experiments show a 
rapid larval mortality from the first few days of 
the experiment. 

The larval numbers did not fall off rapidly in 
the course of four of the Colombo experiments till 
about the seventieth day. 

On the basis of the writer's results six months 
would seem a fairly safe limit for the survival of 
hookworm larve under conditions likely to be met 
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with in Colombo. During the hot dry weather the 
viability of the larvee would be much less, whereas 
up country it would be probably much greater. 

More information is required concerning the rate 
of re-infestation after treatment. This rate seems 
the best epidemiological guide to the sanitary state, 
qua hookworm, of any particular district. The rate 
depends not only on the degree of hookworm in- 
lestation of the soil itself, but also on the sanitary 
habits of the population group. 

Baermann was disappoined to find that heavily 
infected coolies working in rubber and tobacco 
estates in Sumatra, after a thorough course of treat- 
ment for hookworm disease, became steadily re- 
infected till finally after one or two years they 
harboured an average of about 788 worms and 
consequently urgently required another course. 
The average number of worms acquired per day 
‘75 to 13 per coolie. — Latrines were 
used in these estates. Baermann traced the source 
of infection to patches of larve-infected soil in the 
neighbourhood of these coolies’ dwellings. The 
larvæ were probably brought to the spot originally 
in particles of fæces adhering to the coolies’ feet 
after a visit to dirty latrines. Each day the coolies 
had occasion to visit the infected spot and acquired 
additional infection. 

As hookworm do not die out rapidly in the com- 
mon Ceylon soils investigated there would be ample 
opportunity for the establishment of infective foci 
on the surface of the ground, especially in those 
districts unprovided with latrines. 

The continued infectivity of these soil foci would 
depend upon the balance in between the rate of 
death of old, and the rate of development of new, 
larvæ in the same situation. A vicious cycle tend- 
ing to continually increase human infestation would 
become established under particularly unfavourable 
conditions as regards soil infestation. 

It is difficult to know what interpretation to place 
on the epidemiological data relating to the Madam- 
pitiya outbreak in 1919. The conclusion arrived 
at by several independent investigators, that hook- 
worm larve must have survived in the soil at least 
two years is not likely to be accepted in the present 
state of our knowledge without absolutely convinc- 
ing evidence. 

The results of the writer's investigations do not 
exclude the possibility that hookworm eggs or larve 
may, under a specially favourable combination of 
circumstances, remain in a dormant or resting stage 
in the soil for extraordinarily long periods. 

It is probable, however, that larve seldom survive 
for such exceptional periods under tropical con- 
ditions, 

There are three principal measures for the 
control of hookworm infestation among a pare- 
footed population. 

(1) Periodie treatment campaigns. 

(2) Provisions of sanitary latrines and education 
in their use. 

(3) Paving or hard packing of the ground surface 
in the vicinity of dwellings. 

The relative utility of the third measure increases 
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in proportion to the viability of larve in the scii 
covering the ground near human dwellings. 

An infestation rate of 40 per cent. of the popula- 
tion is somewhat high for a well-latrined city such 
as Colombo and is probably to be accounted for 
by the suitability of much of the soil for the develop- 
ment and survival of hookworm larve. 

Though there is little actual hookworm disease 
due to the direct action of the parasites, yet this 
degree of infestation must have a considerable in- 
direct effect in lowering the general vitality of the 
population and decreasing their powers of resistance 
to more serious diseases. 

The steady increase which is taking place in the 
number of water carriage latrines and of hard paved 
surfaces near human dwellings should bring about 
a gradual decrease in hookworm infestation through- 


out the city and a corresponding improvement in 


the public health. 
CONCLUSIONS IN REGARD TO CONTROL OF HOOKWORM 
DISEASE. 


(1) The reconstruction of the septic tanks at 
the sewage works has not only improved the effluent 


(May 15, 1925 


chemically and physically, but diminished the risk 
of hookworm larve passing out with the effluent or 
sludge. 

(2) The sludge from the septic tanks may be 
safely sold as manure after being thoroughly sun- 
dried and kept in dry store for six months. 

(3) The site of the Narahenpita trenching ground 
is now free from hookworm infestation derived from 
buried night-soil. 

(4) The labour foree employed in clearing the 
sumps and sewers are exposed to grave risk of con: 
traeting hookworm disease. The sumps of pump- 
ing stations should be emptied as far as practicable 
by mechanical means.  Coolies should not enter 
the sumps or sewers without adequate protection 
for their feet and hands. 

(5) Hookworm larve are capable of ascending a 
considerable distance through loose soils. Hook- 


"worm infected feces cannot be buried in such soil 


without risk of infecting the surface of the ground. 

(6) Hookworm larve cultured in soils rich in 
organie matter can survive at least four months 
in typieal Colombo soils. 








Colonial Medical Reports.—No. 176.— Seychelles. 


ANNUAL REPORT ON THE MEDICAL DEPARTMENT OF 
SEYCHELLES FOR THE YEAR 1923. 


PusLic HEALTH. 


Vital Statistics. 

Tne estimated population of the colony on 
December 31 was 25,700, and the birth-rate was 
80:62 per 1,000 and the death-rate 11:79 per 1,009. 

There were no infectious or contagious diseases 
treated during the year. 

The excellent work carried out by the Rockefeller 
Institution in combating the hookworm infection 
should not be allowed to lapse. Over 80 per cent. 
of the population is heavily infected; with the in- 
crease of staff in 1924, as far as local means will 
permit the campaign will be continued. The same 
remark applies to leprosy, when the campaign will 
be commenced on modern lines as soon as the 
necessary injections arrive from England. Com- 
pared with other tropical places the colony com- 
pares favourably, the death-rate is low, there is 
no malaria, at times sporadic chieken-pox occurs, 
and with the exception of leprosy, amcebie dysentery 
and an odd ease of beriberi from the outlying islands 
most tropieal diseases are unknown. 

Syphilis is prevalent and gonorrhea is common, 
and these two diseases, coupled with ankylo- 
stomiasis, are responsible for most of the ills of the 
community. The usual parasites of the nematoda, 
such as Ascaris, Trichocephalus dispar, Filaria, 
Strongylus and Oxyuris are quite common. 


Leper Camp, Round Island. 


Formerly the Leper Camp was situated on & 
little island close to Praslin, but three years ago 
it was removed to Round Island, situated in Victoria 
Harbour, about two miles from the mainland. The 
lepers are each provided with a wooden hut. and 
they are better housed and fed than people of their 
condition in civil life. There are at present four- 
teen lepers in the camp, all males, each provided 
with his own small house, there is a guardian in 
charge and a dresser is also attached to the camp. 
The supply of rations is good, and a medical officer 
visits the camp at least once a week, oftener if 
necessary. 

Lepers are prohibited from taking part in occupa- 
tions that would directly or indirectly bring them 
into contact with food or drink intended for others. 
The main Ordinance gives power to segregate pauper 
lepers and lepers of well-to-do families on a respon- 
sible person signing an agreement to look after them 
and sce that they carry out the restrictions laid 
down by law. We have twenty-five lepers segregated 
and looked after by their next-of-kin, they are visited 
from time to time by the Sanitary Officers and if 
they do not comply with the regulations there ic 
power to intern them in the leper camp. 

The upkeep of the leper camp for 1923 wss 
Rs. 3,397.95. 
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ANNUAL MEDICAL AND SANITARY REPORT FOR 
SIERRA LEONE FOR THE YEAR 1923. 


GENERAL REMARKS. 
FukETOWN was free from epidemics of any sort; 
vutbreaks of yellow fever were reported from several 
ports on the Gold Coast and plague was reported 


fom some of the neighbouring French and Spanish . 


possessions, necessitating the enforcement of quaran- 
tine regulations for short periods; no case of either 
uf these diseases occurred in the colony. 

The Cape Quarantine Station was requisitioned 
once during the period for contacts (some sixty in 
number) from a German boat, on which was found 
à case of confluent small-pox; there were no other 
cases, 

There were sixteen cases of chicken-pox and two 
vases of small-pox treated at the contagious diseases 
buildings at Kissy flats. 

General Diseases.—Rare; the following were 
observed: pernicious anemia, one; exophthalmic 
goitre, two; rickets, three; lymphadenoma, two; 
out, one. 

Rheumatism.—Acute rheumatism and rheumatie 
fever are not common; chronic rheumatisin— 
articular and myalgie is fairly widespread, 

Dysentery.—There was an increase of fiftv-four 
in the number of this disease treated in 1923, 

Tuberculosis.—This for the last four veurs shows 
? steady and somewhat alarming increase; the in- 
cease is more evident amongst the Creole popula- 
tion, which is not surprising in Freetown, when one 
realizes the overcrowding of houses, want of air 
space and ventilation, and the apparent overcrowd 
ing in the houses themselves. 

Venereal Diseases.—Gonorrhwa and syphilis show 
á steady increase in the numbers treated, 

The figures in these diseases are only the cases 
‘reated by Government medical officers, and one 
fears they are not all representative of the true 
numbers. Whether the disease be gonorrhea or 
‘vphilis, the native, through indifferent or per- 
"stent negligence, fails to come for treatment until 
almost incapacitated: in the meantime he may be 
spreading the disease far and wide. 


COMMUNICABLE DISEASES. 


Insect Borne. Yellow Fever.—There was no case 
during the year. Yellow fever restrictions wer 
‘oserved for a short time owing to the suspicious 
“ness of a European in the nursing home; how- 
"vr, the post-mc rtem. cleared all doubts and all 
'srietions were removed ; during the time of restric- 
"ins a very useful lot of fumigation and inten- 
`e anti-stegomyia work was effected. 

Trypanosomiasis.—One case was discovered in a 
child while attending out-patients ; she was removed 





to hospital, but before treatment could be com- 
pleted she was taken away by her parents against 
the advicy of the medical officer in charge and lost 
sight of; she was supposed to be a native of Sherbro, 

Malaria.— This disease is widespread, both in 
the Colony and Protectorate. It ix, however, gratify- 
‘ng to note a decrease of 1,609 malarias and three 
blackwaters during the year; the good effects of the 
anti-malarial measures, taken wherever th sanitary 
department is, are bearing fruit in no uncertain 
manner, 


INFECTIOUS AND Epipemic DISEASES. 

Small-pox—YFreetown.—One imported case, one 
non-imported ense,  Protectorate—some seventeen 
cases were reported from various parts of the Pro- 
tectorate; no deaths were notified. 

Chicken-por.—Thig disease was reported fairly 
frequently both in Freetown and the Protectorate ; 
sixteen cases were isolated at Kissy. 

Measles.—This disease was common in the colony 
and Dr. Taylor reported on an outbreak in the Port 
Lokko district, where there were eighty cases, with 
six deaths. 

Beriberi.—Including the forty-three cases at the 
prison fifty-five cases were treated. 

Fuller details of these diseases are given in the 
sanitary section. 

Helminthic | Diseases— Ankylostomiasis.— This 
disease is widespread; each medical officer submits 
an annual special report on this disease. All these 
diagnoses are based on microscopical examinations. 
Treatment by carbon tetrachloride, thymol or beta- 
naphthol or oil of eucalyptus gave satisfactory 
results, 

Ascaris was found in 1,296 of the eases examined 
and Tenia solium or T. saginata in 146 cases. 





MEASURES AGAINST = INSECT-RORNE 


DISEASES. 


PREVENTIVE 


The following is taken from the report of Dr. J. 
M. Mackay, M.C., Acting Medical Officer of Health, 
Freetown : 

House to House Inspection, —98,002 inspections 
of houses and compounds were carried out during 
the year, 578 mosquito breeding places being found. 

Mosquito Breeding Places.—The total number of 
mosquito breeding places discovered and dealt with 
was 1,121. 

Closing of Wells.—At the end of 1922 there re- 
mained, so far as was known, only two wells to be 
closed. These were closed during 1923 in addition to 
four others, whose presenee had not previously been 
detected, Practically all wells have now been closed. 
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Cesspools.—lhe usual disinfecting during the dry 
season and oiliug during the rains was carried out. 

Canalization of Streams.—Towards the end ol 
the year, Alligator, Sanders and Nicol's Brooks 
were regulated and canalized, all mosquito breed- 
ing pools, &c., being filled in. 

Filling in of Low-lying Land.—A considerabic 
area of low-lying land in the vicinity of the new 
conerete drain in Sanders Street was raised and 
drained, thereby obliterating a great number of 
potential mosquito breeding places. 

Oiling of Pools and Gutters.—40,122 pools and 
gutters were oiled by inspectors in charge of sections 
and 26,035 by the oiling gang which operated for six 
months. 

Inspection of Trees.—During the latter half of the 
your, a systematic inspection of trees was carried 
out. 25,046 trees were inspected and 5,852 holes, 
likely to contain water in which mosquitoes might 
breed, were found. 2,900 of these holes were cui 
so as to prevent water lodging there and 2,452 holes 
were cemented. 111 mosquito breeding places were 
found. 


YELLOW Fever. 


The death of one European in Freetown, which 
occurred in September, was attributed on clinical 
grounds to yellow fever, but pathological examina- 
tion showed that death was due to a streptococeal 
septicemia, 

TRYPANOSOMIASIS. 


Trypanosomes of the gambiense type were found 
in the blood of a child who was brought to the Cline 
Town dispensary. Unfortunately, the patient dis- 
appeared after the diagnosis was made, and all 
efforts to trace her were unsuccessful, : 

The Registrar at York, who is a dispenser, 
recorded one death in an outlying village as 
probably due to trypanosomiasis, but he did not 
see the case and the diagnosis was based on a 
description of symptoms given by the relatives. 

In accordance with recommendations made by 
Prof. Blacklock in a report published in the last 
annual Medical and Sanitary Report (Appendix 
vill), fifty prisoners were sent to the Cape Sanitary 
Station early in October and for the remainder of 
the year they were employed in clearing the Cape 
Peninsula with a view to getting rid of the tse-tse 
fly. On former occasions it had been assumed that 
the oil-palms on the Cape Peninsula were of econ- 
omie value and the method of treatment adopted 
Was merely to remove the lower petioles in order to 
deprive the fly of breeding shelter. . It is now 
realized that owing to extensive tapping for the 
purpose of obtaining palm-wine the trees have be- 
come valueless, except from the wsthetic point of 
view, It was therefore decided to cut down all 
trees low enough to provide shelter for the fly and 
leave only the tall ones. By the end of the year 
this had been done on about half the peninsula 
and, if certain difficulties with regard to privately: 
owned land ean be overcome, if will be continued 
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until the whole of the peninsula has been cleared. 
Efwatakala was grown from sced in the 
compound of the sanitary station and this will bi: 
planted out at the beginning of the next wet season. 


grass 
w 


RELAPSING FEVER. 

In consequence of reports of this disease from the 
Gold Coast and of its recent extensiou in a severe 
form over a large area of French West Africa, 
medical officers in this colony were warned to be 
on the look-out for it. Dr. Maplestone, assistant 
director of the Sir Alfred Lewis Jones Research 
Laboratory, Freetown, kindly examined a series of 
blood-fihns taken from cases of fever in various parts 
of the colony and protectorate. All of these were 
negative for spirochetes, and Dr. Maplestone stated 
that he considered it '* unlikely that relapsing fever 
is at present endemic in this colony. 

PREVENTIVE MEASURES AGAINST INFECTIOUS 

Kpmpemic DISEASES. 


AND 


Cerebrospinal Meningitis. 

Y solitiuy case at Pujehun, which was considered 
by the medical officer to be cerebrospinal meningitis, 
was notified in August. The cerebrospinal fluid 
was purulent and showed microscopically '* numer- 
ous masses of degenerated leucocytes with diplo- 
cocci in pairs and short chains of pairs intra- and 
extra-cellular.'" Death occurred on the tenth das 
und there was no post-mortem. 


Plague. 

In Freetown, 18,168 rats were brought ic tli 
department during the year and were destroyed. 
They were paid for at the rate of 2d. each until 
September, when the rate was reduced to Id 
During the year Dr. Maplestone, of the Sir Alfred 
Lewis Jones Research Laboratory, carried out u 
series of examinations of rats for B. pestis. N 
infected rats were found. The department con 
tinued to use rat-catehing varnish, which proved 
as before to be highly satisfactory. There is a 
suflieiently large percentage of X. cheopis present 
on rats in Freetown to carry plague effectually in 
epidemic form, should this disease be imported. 
The great difficulty is of reducing the rat popula: 
tion owing to the vast amount of natural shelter. 
Modern experience indicates that fhe only sati 
factory method of getting rid of rats is to build 
them out, and this is a point worthy of serious eon: 
sideration when building regulations are drafted 
A town-planning scheme with a view to getting rii 
by degrees of the congested areas of Freetown would 
do much to reduce the danger of plague which 
under existing conditions, is an ever-present on 


Small-pox, Chicken-por, Vaccination. 


In Freetown two cases of small-pox were notified 
during the vear, One was a non-imported case on 
tle western outskirts of the town, but the soure of 
infection could not be traced. The other case wes 
landed from the German 8.8, '* Tsad.” Seventeen 
cases were reported from the protectorate, nine of 
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these from the Koinadugu district of the northern 
province and the remainder from the southern 
province. Chicken-pox was reported fairly frequently 
wth in the colony and protectorate. There was 
an outbreak, consisting of seventeen cases, at the 
\gricultural Training College at Njala, the source 
af infection being a boy who came from a town in 
the southern province, where chicken-pox was pre- 
valent, 
Dysentery. 


It is ditlicult to give accurate figures with regard 
t the incidence of dysentery. -At the Colonial 
Hospital, Freetown, 188 cases were treated in 1923. 
Now that the wells in Freetown have been closed 
it is unlikely that this disease is to any extent water- 
lome and, as flies are seldom numerous, it is im 
probable that they have much to do with it. Its 
continued prevalence is probably to be attributed 
to “ carriers '' and to insanitary conditions of living, 
especially as regards the handling and storage of 
food. 

Leprosy. 

Three new cases were treated at the Kissy In- 
frmary. Others reported were three in Freetown 
Prison, four at Daru and three at Bonthe. 

It is hoped that when the natives begin to realize 
that the new methods of treatment hold out promise 
of cure they will bring their cases more readily to 
the various dispensaries, as has already happene:! 
in India, and that in time real progress will be 
made in the eradieation of this disease. 


Tuberculosis. 

There is reason to believe that tuberculosis, 
especially the pulmonary form, is very prevalent in 
Freetown and that it is increasing. —Eighty-threc 
vases were treated at the Colonial Hospital in 1923. 
The African has none of the resistance, inherited or 
sequired, to this disease that the European pos 
esses, and he is liable to fall an easy prey to it. 
Mere can be little doubt that congested areas and 
overcrowded and insanitary dwellings have a great 
leal to do with the prevalence of this disease in 
Freetown, It is probable that ankylostomiasis and 
other helminthic infections are important predis- 
posing causes. The risk of infection through meat 
or milk is almost entirely absent and we have to 
deal no doubt with the human strain, transmitted 
hv close and direct contact in small ill-ventilated 
moms, 

Anthrax. 


Dr. J. M. Mackay, M.C., Acting Medical Officer 
Health, Freetown, reports as follows: '* During 
the year three cases of anthrax amongst cattle were 
discovered. The first case was found on January 
16, a cow which had died on that day. The second 
case occurred on February 5, also a cow which died 
on that day. The third and last case was found 
on December 10. This was a bullock which, on 
inspection before slaughter, appeared to be quite 
healthy, After slaughter the condition of the spleen 
was suspicious, and on bacteriological examination 
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Bacillus anthracis was demonstrated. One sheep 
also died of anthrax on March 12. No case of human 
anthrax was discovered." At Bo two bullocks 
suffering from anthrax were destroyed. 


Diphtheria. 


Two cases of diphtheria, treated at the Princess 
Christian Mission Hospital, were notified by Cap- 
tain Wade, R.A.M.C. As far as can be ascer- 
tained these nre the first cases recorded in this 
colony, 

Other Diseases. 


Measles was prevalent during the second quarter 
of the year in the colony and it was also reported 
from. the Port Lokko district of the protectorate. 
Kighty-five cases were treated .at the Colonial 
Hospital, eighteen at Kissy, twenty-eight at Songo 
and forty-eight at the Port Lokko dispensary. As 
a rule the type was mild, but in an outbreak at 
Magbankitta, in the Port Lokko district, there were 
nine enses with six deaths. 

Whooping-cough was also prevalent in the colony 
during the second quarter; 109 cases were treated 
at the Colonial Hospital, Freetown, scventy-five at 
Bonthe and thirteen at Waterloo. 

SANITARY l'REETOWN. 


Port Work, 


The Port of Freetown was never in quarantine 
during the year. AN ships arriving from in-. 
fected places were visited and inspected by the 
Medical Officer of Health. One case of. small-pox 
was discovered on the S.8. '' Tsad " in July and 
the usual precautions taken, viz., disinfection of 
the ship, vaccination of contacts and the isolation 
at the Cape Sanitary Station of all persons landing 
in Freetown. 

A case of scarlet fever was landed from S.S. 
“ Boutry ” in February and treated at the Kissy 
Infectious Diseases Hospital. This steamer was 
homeward bound after a stay of some weeks at 
various West African ports and the source of in 
fection could not be determined. 


VITAL STATISTICS. 


The death-rate of 30 per thousand in Freetown 
compares with a rate of 26:3 in 1922, the actual 
number of deaths being 1,332 in 1923, an increase 
of 171. In view of the fact that only 17 per cent. 
of the deaths were certified by a medical prac- 
litioner, it is difficult to state the exact reasons for 
this, but it is worthy of note that there was an in- 
crease of 106 in the deaths under three years. With 
the exception. of measles and whooping-cough, in 
the second quarter, there was no outbreak of in- 
fectious disease during the year. A study of the 
deaths month by month shows that the increas» 
was spread over practically the whole of the year 
and was most marked in the months of April, July, 
August, October and November. Generally speak 
ing, the highest death-rate occurs during the wet 
months of the year. 
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Nursing Home anp CoLoNiaL HOSPITAL. 


Blood.—Eight hundred and thirty-one samples 
examined chiefly for suspected malaria. Plas- 
modium falciparum was found on 207 occasions, 
P. vivax on four and P. malarie on four occasions 
also. The results emphasize the fact that the 
-vast majority of cases of malaria in Frectown are 
of the so-called malignant type. 

It is a very exceptional occurrence to find the 
sexual forms of this parasite in the peripheral blood 
of the patient. In one case only during the year 
were they observed. 

As the presence of these cells is necessary for 
the transmission of malaria from one case to an- 
other, it will be of interest to find if they are more 
common in nocturnal blood, 

Ninety-two specimens of sputum were examined, 
in fourteen of which Bacillus tuberculosis was found. 

Twenty-three specimens of pus, chiefly from cases 
of suspected venereal disease, were examined. One 
specimen taken. from the nose was found to con- 
tain B. lepre. Four hundred and two specimens 
of feces were examined, in whieh were found ova 
of Ankylostoma, Ascaris lumbricoides, Trichuris 
trichiura, Teniide and Entamaba histolytica, 
either in cyst or as free forms. 

The comparatively low percentage of cases har- 
bouring ankylostome ova is explained by the faci 
that the majority of patients from whom these re- 
sults are obtained are accustomed to wearing boots 
or shoes and so one of the chief roots of infection 
(i.e., through the skin of the feet and ankles) is 
closed. The percentage of patients harbouring 
ankylostome ova in the Frectown Prison is con- 
siderably higher. 


REPORT ON ANKYLOSTOMIASIS, BERIBERI, AMEBIASIS, 
LEPROSY AND BILHARZIASIS IN FREETOWN PRISON 
Ankylostomiasis. 

The prisoners found infected were treated by 
different methods and the stools examined for 
adult worms. At the end of a week the fæces were 
again examined for signs of infection, Those found 
negative were re-examined weekly until three ex- 
aminations had proved negative. Those found 
positive were given a second course of treatment 
and the same method of examination followed. 
One prisoner still found positive was given a third 
course and his fæces examined in the same way. 
Unfortunately, a large proportion of the prisoners 
(being short sentence men) were discharged before 
the full routine could be carried out, therefore the 
results are incomplete. All cases were under 
identical conditions, being admitted to the prison 
hospital during week-ends and kept in bed on low 
diet. No ill-effeets were observed during or after 

any course of treatment. 


Methods of Treatment. 


A—Beta-naphthol 40 gr. (in powder) followed in 
one hour by thymol 30 gr. and mist, alba 4 ox. 
after four hours. B.—Carbon tetrachloride 30 to 
45 minims on bread, C.—Ol. eucalypti 30 10ininis, 
chloroform 40 minims, ol. ricini 10 dr., divided into 


two doses with one hour interval, D.—OI. cheno- 
podii 30 minims in milk. 

No oil of chenopodium was in stock and a very 
small quantity only was obtained privately fron. 
Dr. J. E. Wright. 

Conclusions. 

Bela-naphthol.—l'hymol is the most successful 
form of treatment, while eucalyptus is a failure, 
in dealing with ankylostome infection in Freetow:: 
Prison, but further work is necessary on aecount 
of the small numbers dealt with and the incom 
pleteness of records owing to discharges. 


Beriberi. 

It is now possible to give details of the 1922 out- 
break which lasted well into 1923. The total num- 
ber of cases was 63. Of these, eighteen relapsed 
after being apparently cured; several relapsed twice 
and even thrice. 

Number of deaths, three; number released on 
medical grounds, five; average stay in hospital, 
nine weeks. 

Treatment. 

Various combinations of tinct. ferr. perchlor, ferr. 
et ammon. cit., tinct. digitalis, liq. strychnine, acid, 
phos. dil. 

The most successful in the wet type of case was 
R: Mist. diuretica 1 oz. (pot. acet., spt. juniper, 
hyose., and scoparii). Tinct. digital. 5 minims to 10 
minims, tinet. nux. vom. 5 minims, aq. ad. 2 oz., 
t.i.d. 

Amyl nitrite.—Tnhalations were found of great 
benefit in tiding bad cases over thoracic crises. 

Dry yeast, moistened and made up into pills, 
was administered. dose from 4 dr. twice daily. 

Marmite.—1 dr. twice daily was used for one case 
with no marked beneficial results. 

Diet.—Bread, 12 oz.; agidi, 1 lb.; beef, 1 lb.; 
sugar, 2 oz.; rice, 3 oz.; lard, à oz.; salt, J oz.; 


pepper, 4 oz. For a time } lb. bread and } Ib. 
sweet potatoes were substituted for the rice with- 
out much benefit. 

Extras—Barley water, milk, beef-tea, sweet 
potatoes, groundnuts, bananas, pawpaws, tomatoes 
and oranges. 

In August, 1023, the four chronic cardine and 
ataxic cases resulting from beriberi were released, 
thus bringing the outbreak to an end. 


Amebiasis. 

An attempt was similarly made to deal with 
prisoners infected with am«ebie cysts (Entammba 
histolytica) i.e., those who were serving as carriers 
for potential amebie dysentery. Owing to the dis- 
charge of short sentence men it was impossible to 
deal with all those found infected. 

Method of Treatment.—One examination only 
of each was made. Those found positive were 
treated with: 

A.—Tabella emetine e. bismuth. iod. administered 
thus: 3 gr. daily for two days, 1 gr. daily for four 
dayvs—total 6 gr. Those found positive in a single 
examination one week after treatment received n 
second similar course. 
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B. Emetine hydrochloride administered hypo- 
demically (in the case of weakly patients con- 
sidered unfit for the more strenuous bismuth emetine 
idide) thus: 4 gr. daily for two days, 1 gr. daily 
lor four days—total 5 gr., followed where necessary 
by a second course of treatment. ` 


Leprosy. 


A more detailed account may be given of the 


two cases of leprosy treated during the first six’ 


months than could be done in the quarterly reports. 

Case A.—Tribe—Temne—undergoing a life sen- 
tence—had been isolated on admission two years 
w with a diagnosis of leprosy. He was consider- 
ably mutilated by the disease, and was unable to 
rise from the ground. He could barely crawl and 
wl to be carried in the mms. Sensation was 
entirely lost, so much so that after two months? 
teatinent, when a hypodermic needle was accident- 
ally broken off in a vein, an incision was made, 
the vein picked up and the needle extracted with- 
out his being aware of anything having happened. 
His veins were at all times difficult to find, appear- 
ing and disappearing in different parts of his limbs. 

Treatment.—Ol. chaulmoogre 750, chloroform 
20, acid carbolici 10. 

Of à mixture in these proportions 5 minims gradu- 
illy inereaged. to à maximum dose of 20 minims was 
ministered intravenously daily for six days in each 
week for five months. Injections were made into 
veins in arms, back of hands, legs, over arch of 
hot, ke., wherever one could be found, If no vein 
could be discovered the injection was given intra- 
woseularly. In all he received 81 intravenous and 
3 intramuscular injections. One intravenous and 
ne intramuscular developed into absecsses. At the 
end of this course he was given ol, chaulmoogrie 
30 minims on bread daily up to the present date. 

Results.—The first sign of improvement was 
usted after three months’ treatment, when he was 
able to stand if supported. The following month 
he was able to walk a little with the assistance of 
istick, but still staggered and frequently fell. Pro- 
“ress continued steadily till the end of the five 
months, when he was able to walk upright without 
Support or aid, and to ascend or descend stairs. 
Sensation has now been fully regsined and for some 
ume he has been doing light manual labour. 

Case B.—Tribe—Mende—undergoing a sentence 
at two and a half years’ hard labour and now on 
‘he point of discharge, was also diagnosed and 
sulted prior to my taking over the prison. He 
Vis shown to the local branch of the British Medical 
Association as a typical ease of anesthetic leprosy, 
“ze pale or pink-edged areas of anasthesia cover- 
"g much of the body and limbs, into which pins 
vald be thrust almost one-fourth ef an inch with- 
“it the patient perceiving it. 

Treatment.—The same mixture and dose but 
*ntirely intravenous, the majority of the injections 
heing made into the same spot in the same vein 
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day after day. After five months’ treatment of 124 

injections he was placed on treatment by mouth. 
Results.—The majority of the patches have dis- 

appeared while sensation has returned in fuil. 


Bilharziasis. 


Two prisoners were found to be suffering from 
urinary bilharziasis, Both were Mendes, one from 
Kennema, the other from Pendembu. They were 
treated with antimony tartrate intravenously, 4 gr. 
dissolved in 10 c.c. normal saline gradually increased 
to a maximum of 2 gr. every alternate day, until 
a total of 25 gr. had been administered.  Treat- 
ment in one of the cases had unfortunately to be 
suspended for three weeks, when only half the 
total had been administered, owing to the develop- 
ment of an abscess, and was resumed later. Active 
eggs were still present in the urine on conclusion 
of his treatment. He was given a few weeks' rest 
and a full course was then again administered, with 
the result that his urine was still negative some 
months later, although repeatedly examined. during 
that time. The other case was negative, and re- 
mained so for some months after one full course of 
treatment. Both are cured. 


Har-FLEAS IN FREETOWN, SIERRA LEONE. 


Hirst's (1923) work has attracted attention to 
the importanee which must be attached to the 
relative proportion of various species of Xenopsylla 
on rats in places which appear liable to plague 
epidemics. He concluded from his observations that 
X. astia was a much less efficient transmitter of 
plague than is X. cheopis. 

In Freetown a hundred rats sent by the Sanitary 
Department were examined during the months of 
January and February, 1923. The rats came from 
various parts of the town; the numbers were: 
black rats 62, brown rats 38. All the fleas removed 
from the rats were collected, a total number of 657. 
Of these, 654 belonged to the genus Nenopsylla 
and three to the genus Ctenocephalus. The 654 
Xenopsylla comprised 419 fleas of the species X. 
braziliensis Baker (1904), and 235 of X. cheopis 
Rothschild (1903). The Ctenocephalus belonged 
te the species of C. canis Duges. 

No X. astia were found on these rats; Evans 
(1922), however, records it among rat-fleas sent to 
her from the Gold Coast. 

Xenopsylla braziliensis Baker (1904), was origin- 
ally described from Sierra Leone, but its capacity for 
transmitting plague bacilli has not so far been 
worked out. Whether it exhibits that relative in- 
ability which Hirst attributes to X. astia in Ceylon 
is unknown, 

It is of interest to note that Newstead and Evans 
(1921), who examined 469 black rats from ships in 
Liverpool (59 of these rats being obtained from 
ships coming from various West African ports) do 
not record any X. brasiliensis from 469 rats ex- 
amined, whereas they found 489 X. cheopis. Again, 
Balfour (1922) did not report any X. brasiliensis 
on 34 black and 444 brown rats obtained mostly in 
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London, whereas he reports X. cheopis on 59 per 
cent. of the black rats and 8:6 per cent. of the 
brown rats. Hirst (1923) states that X. brasiliensis 
is found on the rats of West Africa, South America 
and the uplands of Peninsular India. 

Cragg (1920) states that X. braziliensis is not 
common in India and cites Poona, Mangalore, 
Bombay City and Ootacamond as the only places 
from which it had then been recovered by him. 

Owing to the smallness of the numbers of West 
African ship rats examined here and in Liverpool 
it is not yet possible to say whether X. brasiliensis 
is capable of remaining alive during transport on 
ships to England. 

Whether X. braziliensis is a plague-transmitting 
flea or not, it appears from our figures that there is 
a sufficiently large percentage of X. cheopis present 
on rats in Freetown to carry plague effectually in 
epidemic form should this disease be imported. 

The number of rats in Freetown is large, and 
owing to the extensive area which is at present 
capable of providing natural shelter for them, it is 
evident that vast numbers would survive any ordin- 
ary efforts at reduction, 

The city of Freetown possesses many quarters in 
which the native population is overcrowded, and it 
also contains a large floating population. Al] these 
factors are of importance in the case of plague 
epidemics. The chief protection of this port from 
the introduction of plague from other coastal regions 
in the past is probably the absence of a deep water 
wharf. 


Report ON AN INVESTIGATION INTO THE PREVALENCE 
or GOITRE IN THE PROTECTORATE OF 
SIERRA LEONE. 


Introduction. 

This investigation into the prevalence of goitre 
in certain distriets in the Protectorate of Sierra 
Leone was undertaken during the months of Decem- 
ber, 1923, and January and February, 1924. The 
districts traversed were the mountainous Konno 
and Koinadugu districts, but pants of certain tribal 
areas outside the limits of those districts, e.g., part 
of the Mende country, part of the Limba country, 
and part of the Temne country also came under 
review. 

Past and present theories about Goitre.—Before 
entering on a detailed statement of the conditions 
found in Sierra Leone, it is convenient to analyse 
first the various theories and suggestions which 
have been advanced as to the enusation of goitre, 
und then later to show in what respects the facts 
in Sierra Leone conform to such theories. The in- 
fluence of heredity, sepsis and other factors will 
be mentioned later. 

Geographical Theory.—Formerly endemic goitre 
was considered to be mainly a geographical and 
geological disease; it was held that it occurred only 
in countries situated far from the sea at a high 
altitude, and in certain geological formations. The 
influence of meteorological conditions was considered 
important and of such rainfall, damp, and absence 


of sunshine in valley situations were most frequent!) 
emphasized, 

Deficiency and Excess Theories, —Arising in part 
cut of the geographical theory, and connected with 
it, are certain theories which have been current for 
many years and which attribute the enlargement 
of the thyroid gland to the absence from or excess 
in food or water of certain constituents which are 
essential to the normal functioning of the thyroid 
gland. In Gippsland, Australia, insufficiency of lime 
in the food or water has been considered to be the 
chief factor in producing mild goitrous symptoms; 
the success of treatment there by the administration 
of calcium salts seemed to bear out the correctness 
of this theory. On the other hand, in Derbyshire 
and Switzerland thyroid enlargement and enlarge- 
ment of the parathyroids have been attributed to 
excess of ealeium salts, 

In the year 1896 Baumann, of Freiburg, discovere) 
in the normal thyroid gland an iodine-containing sub 
stance, to which he gave the name thyro-iocdin. 
This finding had a definite bearing on a theory then 
already held by some in Switzerland that it was a 
deficiency of iodine which was the cause of thyroid 
hypertrophy. It was now proved that the thyroid 
gland of goitrous persons differed in chemical con- 
stitution from that of normal persons by being de- 
ficient in iodine. This discovery appeared to confirm 
the idea that the thyroid gland of goitrous persons 
is deficient in iodine, because of a natural deficiency 
of iodine in the food and water ingested. 

The Infective Theory.—For a period the idea that 
goitre arose as the result of infection by micro- 
organisms gained ground. | MeCarrison (1913 to 
1914) stated '' I have adduced evidence to shew 
that the causal agent of the disease (endemic goitre) 
is a micro-organism which, having its habitat in the 
soil of endemic localities, gains access to the bodies 
of men and animals by means of water, soil-con- 
taminated food, soil-contaminated hands or other 
means, and living in the alimentary tract of the 
infected individual gives rise to those toxic products 
which, on absorption to the blood-stream, stimulat 
the thyroid mechanism to increased activity. In 
a certain portion of all cases this increased activity 
results in the development of visible goitres, and is 
the starting point of those many degenerative pro- 
cesses which ultimately involve the hypertrophicd 
organ." The idea of a living organism being directly 
responsible for the enlargement by infection of th 
thyroid itself or by general infection cf th 
blood, was negatived by certain experiments eom- 
ducted by the same author; he proved by cultural 
methods that fetal goitre in goats did not yiell 
living micro-organisms. From this date onwards 
the micro-organismal nature of the disease has been 
studied carefully; the less recent developments «f 
the miero-organism theory were rather in the 
direction of showing that the organism exists not 
in soil but in feces of goitrous men and animals. 
and is capable of producing goitre in healthy animal» 
which are fed on such feces or on cultures prepared 
from such fæces. The suggestion here, as before 
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is that the organism, having reached the alimentary 
tract of the healthy animal or man; proceeds to 
zrow there and produce its toxins, which are ab- 
sorbed, and then cause the stimulatory effect on 
the thyroid gland. More recent developments of 
the theory suggest, however, that the organism 
exists, not only in goitrous fæces, but also in non- 
zoitrous feces. Further, that it not only exists in 
the non-goitrous feces of man, but also in that of 
goats, rats, pigeons and other animals. Most 
important of all, this theory has been linked up 
with the iodine-deficiency theory by making the 
organismal infection responsible, by means at pre- 
sent not quite understood, for producing the de- 
ficiency of iodine. 

We have thus in goitre to-day two schools of 
»xperimental research which are predominant. The 
me is developed from the old empirical observation ol 
the endemic coincidence; this has become the iodine- 
leficieney theory of the present day, largely as 
the result of the work of Baumann; its operation 
is seen in the preventive and curative work which 
is heing achieved in the Swiss endemic areas, in 
America and elsewhere. The other is the organismal 
theory, but now so modified that while its sup- 
porters admit that deficiency of iodine in the human 
system is the proximate cause of goitre, they claim 
that the existence of such deficiency is dependent 
cu and primarily due to the fecal organism or 
orzanisms which have been proved to have the 
cect of producing goitre when administered by the 
mouth in culture or otherwise. According to the 
ioline-deficiency theory, there is a natural lack of 
idine in the food and water of certain places; 
vcording to the micro-organism theory, the lack of 
idine is not a deficiency natural to the food and 
water, but is an artificial one produced by the active 
intervention of fecal organisms which have been 
ingested. The mechanism of production of iodine 
deficiency in the human system has recently been 
the subject of further research, and the suggestive 
abservation has been made that certain fats and oils 
when taken in excess prevent the system from ab- 
«rbing sufficient iodine for its needs from a dict 
which contains iodine in an adequate amount, Cer- 
‘ain oils, on the other hand, such as cod-liver oil. 
which contain an appreciable amount of iodine, 
while they may exercise a detrimental effect, quá 
oil, on the absorption of iodine, are yet because of 
their own iodine content—not only incapable of pro- 
ducing goitre, but are even capable of preventing 
the development of goitre in animals fed on fiecolly- 
contaminated food, a dict which would certainly 
produce goitre in the absence of some such vehicle 
of iodine. 

The Scope of the Present Investigation.—With 
the object of ascertaining, if possible, whether a 
natural defic'ency of iodine in the water of certain 
areas would account for the known incidence of 
vitre in the endemic districts, it was decided that, 
ws part of the investigation, a direct test should be 
applied, This test consisted in taking a river which 
passes through a portion of the endemic area and 








tracing it up to its source in the mountains; by 
this direct method it was hoped to obtain valuable 
information on the mugh-debated question of iodine 
deficiency, 1t appears reasonable to suppose that 
if goitre occurs on a river some distance from its 
source, and if this goitre is due to a natural de- 
ficiency of the river water in iodine, then on tracing 
the river to its ultimate origin in mountain springs 
we shall find greater, or at least as great, numbers 
of persons affected with goitre at the higher levels. 
A river with many villages on its course is evidently 
the best caleulated to provide the information; for 
this purpose the river Bagwe seemed well adapted, 
because not only does it traverse a large portion of 
the endemie area, but also there are many villages 
situated on it, and last of all its sources, which lic 
within the territory of Sierra Leone, are accessible. 
The results of the examination of the villages at 
the Bagwe source will be set out in detail in their 
proper sequence; it will be shown that the results 
cbtained have importance relative to the icdine- 
deficiency problem, 

Inspection of Population.—The total number of 
people who underwent examination for goitre was 
2,508, of whom 1,547 were males and 961 females. 
Persons with enlarged thyroid were found in twenty- 
three villages to the number of 426, of whom 176 
were males and 250 females. Not all of these cases, 
however, had acquired their goitre in the village 
where they were examined; in certain cases a 
definite history was obtained which proved that thc 
condition had been acquired elsewhere. A fact 
which appears to require emphasis here is that Pro- 
tectorate village children often travel in early youth 
from the village in which they are born and in 
which they subsequently reside. It is a not uncom- 
mon custom for mothers to take their young children 
back to their own villages on a visit at a period soon 
after the child’s birth. In such cases it is not always 
possible to state with certainty that these children 
were not exposed to goitre-producing causes at their 
mothers’ villages. As far as possible, all persons 
with such doubtful histories were excluded from the 
figures of the particular village in which they were 
discovered. This correction reduced the totals for 
classification as follows: Of thirty-seven villages 
examined twenty-two had cases of goitre present 
in a population of 2,465; among 1,532 males there 
were 161 with goitre, and among 933 females 222. 

Relative Incidence in Males and Females.—1t 
is seen that of 1,532 males examined 161 cr over 
10 per cent. had goitre, while of 933 females ex- 
amined 222, that is over 28 per ceni., had goitre. 
The difference in the totals of males and females 
coming to be examined was accounted for in various * 
ways by the chiefs. Fear cf the white man, fear 
of vaccination, fear of being operated on for goitre, 
occupation, and similar reasons were given, "The 
fact that smaller numbers of women presented 
themselves for examination would not, however. 
produce any increase in the percentage of females 
who proved to have goitre, unless it is assumed 
that those females who had goitre remained for 
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examination in greater proportion than those who 
had no goitre. As a matter of fact, it is probable 
that the reverse was the case and that propor- 
tionately more females with goitre stayed away 
than those without goitre. On several occasions it 
was stated by the chief that women whom he knew 
with goitre had stayed away for fear of operation; 
this was verified in some villages where such women 
with goitre were produced late in the day after being 
reassured by their companions on this subject. It 
appears, therefore, that we may accept the large 
relative preponderance of females affected with 
goitre in the villages visited as a fact. 

The findings in Sierra Leone as regards the sex 
incidence of goitre correspond with those in other 
localities where goitre has been studied. In a place 
where goitre exists in endemic form it more com- 
monly affects females than males. Many reasons 
for such a relatively large incidence in females have 
been suggested; the most commonly given being 
physiologieal ones which associate increased sus- 
ceptibility of the female thyroid to hypertrophy, 
with the temporary enlargements of the gland which 
accompany normal functions in the female, e.g., 
menstruation. That is to say, that given an adult 
population of males and females of the same age, 
equally exposed to these influences which produce 
pathologieal enlargement of the thyroid gland, the 
females will be more affected because their thyroid 
mechanism is naturally more easily disturbed than 
is the ease with males. There is some evidence that 
even in animals which are living in distriets where 
goitre is endemic there is a tendency among the" 
females to greater thyroid morbidity. McCarrison 
(1914-1915) noted that in the goitrous district of 
Sanawar thyroid hyperplasia occurred more fre- 
quently in female than in male wild rats. 

Septic Conditions as a Factor.—It is stated that 
thyroid enlargement may result from a septic focus 
in the body; it is not suggested that all septic 
sores, and toxie conditions and septicemias have 
this effect. Curiously enough, such effect is 
stated to be produced usually by a septic focus 
situated in the tonsils, nasal sinuses, or teeth. No 
evidence was found of such casual relationship 
during the investigation. At Kaivima the personal 
and family history of twenty-eight cases of goitre 
was taken in some detail, and at the same time an 
examination was made and any physical abnormality 
noted. A septic condition of the mouth was found 
in eight cases; the degree of the septic condition 
and its frequency were not greater than that found 
in non-goitrous persons. While it is possible that 
in some cases the septic condition may have had a 
causative influence, it was not possible to find 
eases in which the influence of this cause could 
be estimated. 

Prevention and Treatment.—The results recorded 
from the countries in which the prevention and 
treatment of endemice goitre are carried out by the 
supplying of iodine in some form are striking. Over 
a period of three years Drs. Maine and Kimball 
examined 10,000 girls in Akron, Ohio. Of those 
who had moderately enlarged thyroids and accepted 
treatment 79:7 per cent. showed a decrease in size 
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of the glands; only 12:4 per cent. of those who dii 
not accept treatment showed decrease; the totals 
accepting and refusing treatment being equal. ln 
St. Gall, Switzerland, iodine prophylaxis was adopted 
for all the school children. In 1918 87 per cent. 
had thyroid; after a period of three years’ iodine 
prophylaxis, in 1922 only 13 per cent, had enlarged 
thyroids. 


REPORT ON AN INVESTIGATION INTO THE PREVALENCE 
AND TRANSMISSION OF HuMAN SCHISTOSOMIASIS 
IN SIERRA LEONE. 


1. Rectal Schistosomiasis.—The examination of 
the fæces for the purpose of diagnosing this dis- 
ease is attended with some difficulty among thes: 
tribes, both pagan and Moslem; to a less degree 
this applies also to the examination of urine, Great 
reluctance was shown by the natives throughout 
the investigation in allowing the examination of 
excreta. This is due chiefly to certain beliefs which 
these people hold concerning possible evil effect: 
which may be produced by the person into whos 
possession such material comes. Fortunately, in 
some cases the chiefs and headmen were enlightened 
enough to assure their people that the white man 
did not possess sufficient knowledge to acquire evil 
power over them bx such means. This assurance 
was effective usually to this extent, that the older 
and more influential people sent their voung relatives 
to be examined. The number of persons in whos 
ases the examination of fæces was possible was 
188, of whom 134 were males and fifty-four female- 
Only in one case—a female—were terminal-spined 
ova of Schistosoma himatobium found in the feces, 
and this was possibly due to contamination from thi 
urine, which was heavily infected. The figures ari 
sufficiently large to show that rectal schistosomiasis 
due to S. mansoni, if it exists at all in this region 
is rare; some further evidence supporting this view 
will be produecd in the section dealing with th- 
snails. 

9. Urinary Schistosomiasis.—In thirty villages 
the urine of as many persons as possible wis 
examined; any infected cases which had clearly 
acquired the disease in other localities were «v 
cluded from the figures. 

3. The Effects of Urinary Schistosomiasis on 
the Population.—In many cases the disease wo 
accompanied by definite severe symptoms, such 
as pain in the bladder region, in the back and over 
the liver: in most severe cases in adults there is a 
associated mental depression. 

On the other hand, in many enses the existence 
of the disease was unsuspected by the persons 
affected. This does not necessarily mean that th: 
individuals in this ease do not suffer; it may simp! 
mean that the true cause of any symptoms ex 
perienced by them is overlooked because the urine 
does not eontain visible blood. Between the twe 
extremes mentioned lies the vast bulk of the cases’ 
these suffer from definite symptoms. and the disease 
from time to time causes sufficient pain and incon 
venience to prevent the infected persons from pur 
suing their usual avocations with any activity. 
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Colonial Medical Reports.—No. 177.— Sierra Leone 
(continued.) 

The best evidence that the disease is troublesome 
to them is their readiness to submit to treatment. 
As soon us the severely affected persons observed 
that the intravenous injection of antimony resulted 
i relief of symptoms, as well as the clearing up 
vf blood in the urine, numerous applications for 
this treatment were received. Natives do not as 
a rule submit themselves readily to such a treat- 
ment unless they are suffering considerable dis- 
comfort. One unfortunate thing about the treat- 
ment of schistosomiasis by this means is, that it 
relieves symptoms and signs rather too early. Its 
value as a means of general application for thc 
eradication of the disease is thereby unexpectedly 
limited. For as soon as the native feels well he 
fails to present himself for further treatment, 
and no amount of explanation will convince him 
of the necessity for continuing the treatment. 
For this reason, if no other, it would undoubtedly 
he an unwise policy to entertain any serious hope 
of the eradication of schistosomiasis by this method 
in these large native populations. 

Native Views on Schistosomiasis.—The native 
names for this disease are various, each tribe 
having a name of its own for the condition; these 
names were invariably translated into English by 
the interpreters as ''red gonorrhea.'" It is recog- 
nized by the natives examined that there is a 
“ white gonorrhea ” and a *' red gonorrhea." This 
has sometimes led to confusion in the minds of 
Europeans, when the word gonorrhea has been 
"ed without the qualifying adjective; it has sur- 
prised them to be informed by the parents that a 
young child is suffering from '' gonorrhea." No 
adequate explanation could be offered by the natives 
of the causes which produce “red gonorrhea ’’; 
the problem appears to be too profound for solution 
by their usually acute methods of observation. 


Tug IDENTIFICATION AND BIONOMICS OF THE SNAIL 
ork SNAILS WHICH ACT AS INTERMEDIATE Host 
IN THIS COUNTRY. 


An extensive list of aquatic and  non-aquatie 
snails was collected during the three months ex- 
pedition; only the aquatic forms need be mentioned 
here. The aquatic snails found were dissected and 
examined for the cerearia stage of the parasitic 
worm. 

Ampullaria balanoidca. (Gld.) was the commonest 
of the aquatic snails found. It was usually present 
in large numbers on the sandy bottom of streams 
and in relatively clean water. Dissection of it in 
Various localities did not reveal infection with 
verearie of any kind. It was found very widely in 
ill districts visited. Planorbis (Hippentis).—This 
Was found only at Jiama (Nimmi Yemma) Konno 
country. 

Physopsis sp.—nearly allied to globosa (Morel). 


It was found to contain cercari# which morpho- 
logically appeared to be those of Schistosoma 
haematobium and which were subsequently proved 
to be so by means of infecting animals (guinea-pig 
and monkey) with them, and obtaining adult worms. 

Infection of Physopsis with Cercarie of Human 
S'chistosomes.—'he figures given show that of 1,557 
specimens of physopsis dissected 306 had cercarix 
of some kind present in their tissues. Out of the 
306 there were 184 infected with the cercariw of 
S. hzmatobium, which was the only schistosome 
parasite affecting the population examined. In 
some cases where cercarie of S. hematobium were 
found other cercarie were also present in the same 
snail. Again, in snails from some localities, little 
or no infection of any kind was found; the variable 
rate of infection from different localities was a very 


striking phenomenon. 


Numbir of Numbers infected 


Locality physopsis with cercarie of Per cent. 
dissected S. haematobium 
Jiama (Nimmi Yemma) ... 497  .. 12 . 894 
Jiama (Nimmi Korro) ... 200 .. 18 eo 90 
Bendu ps aeo ses 0160 n4 18 .. 11:2 
Taiko 4 48  .. 8 .. 16:6 
Kaiyima 978  .. 112 .. 300 
Paya ... 560 .. 21 42-0 


On considering the factors which result in the 
production of a high rate of infection in these snails, 
it was found that the infection rate was directly 
proportional to the contamination of the water 
supply in a village by human excreta. One section 
of the village goes to a spring for its drinking water. 
The path to this spring passes through a shallow 
muddy pool into which comes the water from the 
men's latrine situated a few yards away. From 
the spring a stream runs towards the village and 
turns sharply inte a wet rice field just before reach- 
ing the pool mentioned. The spring and the upper 
part of the stream from it yielded no physopsis ; 
the water ran on a bed of coarse sand. Lower 
down towards the village a layer of mud had formed 
on the sand and a few physopsis were found herc. 
On following this stream to the rice field, where it 
became lost in marshy ground, physopsis was easily 
found, usually on weeds or on the underside of fallen 
leaves; many were in the mud and came to the sur- 
face after the mud had been trampled down. 

Methods of Prevention of the Disease,—Enough 
has been said to show that the prevalence of the 
disease and the morbidity resulting from it are 
sufficiently great to deserve attention. It has been 
said that while we have in antimony a very power- 
ful and efficient drug for the treatment of cases, il 
would be unwise to attempt its use on a large scale 
here with the idea of eradicating the disease. It 
appears that other means than this must be adopted, 
as we know that if infected snails remain the people 
will become reinfected. 

Sanitary education is the true and practical 
solution of this problem here. 
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Colonial Medical Reports.—No. 178.— Cairo. 


REPORT OF THE MEDICAL OFFICER OF HEALTH, 
CAIRO CITY, FOR THE YEAR 1921. 


VrraL Sratistics. 
Population. 


The mid-year population of Cairo for 1921, as 
estimated by the Statistica! Department, was 
765,200, consisting of 692,057 Egyptians and 78,148 
foreigners. To this population should be added that 
of the area around Helwan proper. This population, 
which has been estimated at 29,025, added to that 
of Cairo amounts to 794,225. 


Births. 


There were 36,914 births in Cairo during 1921. 


This total shows a still further increase on the annual 
totals of the last eight years, and is 980 higher than 
in 1920. 

Deaths. 


The total number of deaths which occurred in 
Cairo during 1921 was 24,177, which is the lowest 
total during the last eight years. 


Infantile Mortality. 


The total number of infantile deaths during 1921 
amounted to 8,252, including 143 deaths of children 
coming from outside Cairo; which occurred in various 
public institutions. 

The total deaths belonging to Cairo proper was, 
therefore, 8,109. 

The death-rate for 1921 
the last eleven years. 

As in former years, the main cause of infantile 
deaths was diarrhea, the total number of deaths 
from this disease being 3,384. 


is the lowest during 


INFECTIOUS DISEASES. 

The total number of infectious diseases notificd 
during 1921 was 4,759, excluding 351 cases coming 
. from outside Cairo. 

Of this total there were 1,479 cases of influenza, 
which only became notifiable in August, 1919. "This 
year shows an improvement on the previous seven 
years, 

Regarding the totals of the individual eight prin- 
cipal diseases, all are well below the average totals 
during the last eight years. 

The total of other diseases amounted to 2,733. 
They include 1,479 cases of influenza, 384 of 
whooping cough, 408 of mumps, 1 of leprosy, 25 
of tetanus, 232 of chicken-pox, 198 of rabies, 1 of 
Malta fever, 4 of encephalitis lethargica, and 1 of 
acute poliomyelitis. 

This shows a considerable increase of whooping 
cough, mumps and rabies, as compared with pre- 
vious years, especially as regards rabies. 

Small-por.—The total number of cases of this dis- 
ease notified during 1921 only amounted to five, 


with one death. So that it will be seen that this 
total is the lowest that has occurred for many years. | 

Measles.—The total number of cases of measles 
during 1921 was 282. The number of deaths was 
108. 

Scarlet Fever.—The total number of cases of | 
this disease during 1921 was 66. 

Diphtheria.—The total number of cases notified 
in 1921 was 438. The total is the lowest (exclud- 
ing 1920) as compared with the previous cight years. 

Typhoid Fever.—The total number of cases 
notified this year was 669, which is 256 fewer than 
in 1920, when the total was the lowest since 1913. 

Typhus Fever.—The total number of cases of 
this disease during 1921 was very low when com- 
pared with the previous six years, the whole amount- 
ing to 385. 

The campaign, instituted during March, 1920. 
with a view to combat the source of this disease 
(and Relapsing Fever), was continued throughout 
1921. 

Relapsing Fever.—There were 167 cases of 
relapsing fever notified during the year and eight 
deaths. 

Cerebrospinal Fever.—The total number of cases 
of this disease which were recorded this year was 
fourteen, with five deaths. 

Influenza. —During 1921 there were 1,479 case- 
notified. The number of deaths as recorded from 
influenza was 110. 

The number of deaths from all respiratory dis- 
eases, excluding tuberculosis, was 3,824, out of 
which 1,419 were from pneumonia, 2,217 from bron- 
chitis, 27 from pleurisy and 161 from other respira- 
tory diseases. 

Of the 1,419 deaths from pneumonia 820 were 
of children up to five years of age, 46 from over 
five to fifteen vears, 182 from over fifteen to thirty- 
five and 301 over thirty-five. 

The prophylactic measures carried out during 1921 
were the same as those followed in 1920. 

Anthrax and Shaving Brushes.—As stated in the 
last annual report Law No. 21 of 1920 by Article 3 
empowers the Government to prohibit: entirely ei 
importation of shaving brushes in cases where it 
considered that the Certificate of Disinfection accom- 
panying them does not sufficiently guarantee their 
freedom from Anthrax infection. 

This article was applied in the case of Japan by 
Arrêté of April 7, 1921, and the importation of 
shaving brushes manufactured in that country is 


-vow prohibited. 


GOVERNMENT FEVER HosprrAL, ABRASIY\ 


The very unsuitable mat huts which were in us 
for the annual summer epidemics of the past five 
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years have been removed, and in their place five 
pavilions have been erected with walls formed of 
asbestos-cement sheets. Two pavilions still remain 
to be completed. 

These pavilions will be cool in summer and warm 
in winter. 

Compound for the Hospitalization of Military 
Infectious Cases.—Up till 1920 little except small- 
pox was admitted, most other cases of the milder 
infectious disease occurring amongst the military 
being isolated in a special military infectious disease 
hospital. Consequent on an agreement arrived at 
with the military authorities it was arranged that, 
in future, cases of infectious disease of all kinds, 
except cholera, occurring amongst the military units 
and their families on the married establishment 
should be admitted to the Government Fever Hos- 
pital to be accommodated in a special section to be 
built by the military authorities. The building of 
this section was completed in 1920 and put into 
use in 1921. 

During the year 1921 there were 1,983 admissions 
to the Government Fever Hospital. 

The admissions consisted of 20 cases of chicken- 
pox, 16 of measles, 97 of scarlet fever, 4 of cerebro- 
spinal fever, 47 of diphtheria, 100 of mumps, 688 
of influenza, 18 of erysipelas and 9 of typhoid. In 
addition to these, 378 cases were sent to hospital 
under a mistaken diagnosis of infectious diseases, 
37 persons were admitted under observation in 
whom no disease of any sort manifested itself and 
91 mothers of young children and other persons 
accompanying patients were accommodated. The 
373 cases sent to hospital under a mistaken diagnosis 
of infectious diseases were found on examination to 
consist: 40 of gastro-enteritis, 61 of malaria, 33 of 
pneumonia, 7 of bronchitis, 27 of tuberculosis, 3 of 
whooping cough, 45 of tonsilitis, 6 of dysentery, 9 
of rheumatism, 6 of various skin diseases and 
136 other cases of a most diverse nature consist- 
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ing of syphilis, gangrene, tumour of brain, heart 
disease, &c. 

The admissions from the eight principal notifiable 
diseases (measles, scarlet fever, diphtheria, typhoid 
fever, typhus fever, the relapsing fever and cerebro- 
spinal fever) were 647. 

There were 159 deaths in the hospital during 1921. 

Of these, 51 were due to typhus, 35 to typhoid, 
1 relapsing, 6 to influenza, 15 to diphtheria, 1 to 
chicken-pox, 4 to cerebrospinal fever, 2 to erysipelas, 
2 to tetanus, 7 to tuberculosis, 6 to enteritis and 
12 to pneumonia. 

In addition, there were 17 deaths amongst patients 
sent in under mistaken diagnosis of infectious dis- 
ease and whose condition on arriva] did not permit 
of a refusal of admission. 

There were three concussion of brain, 1 septie- 
wmia, 7 senility, 1 nephritis, 3 enteritis, 2 encephal- 
itis and 1 hydrophobia. 

Included amongst the third-class admissions were 
111 sick convicts from Cairo Prisons. Of these, 6 
were suffering from typhus, 10 from typhoid, 62 from 
influenza, 5 relapsing, 11 mumps, 2 paratyphoid, 
2 tuberculosis, 1 enteritis, 1 septicemia, 1 malaria, 
1 dysentery, 2 erysipelas, 4 pneumonia and 1 
«landers. 

Of the convict patients 3 died, death being due to 
typhoid fever. 


VACCINATIONS. 


During 1921 there were 32,855 vaccinations 
carried out by the Medical Officers of the 
Inspectorate and Districts. 30,361 of these were 
primary vaccinations, of which 29,675 were on 
native children and 686 on children of foreign 
parentage. 

The remaining 2,494 were secondary vaccina- 
tions of contacts of small-pox or of persons 
voluntarily applying for this. 
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REPORTS AND NOTES OF THE PUBLIC HEALTH 
LABORATORIES, CAIRO. 


L— The History and Progress of Anti- 
Ankylostomiasis and  Anti-Bilharziasis Work 
in Egypt. 

HisrortcAL REVIEW ON ANKYLOSTOMIASIS AND 


Bruwarziasis IN EcGvPT up To 1918. 


Introduction. 


Up to 1918, when a scientific advisory committee 
was formed in the Department of Public Health, 
ts advise on ankylostoma work in the provinces, 
uo united effort had been made to check or amelior- 
ate bilharzia or ankylostoma infections in Egypt. 


At various periods in the past there were in- 
dividual efforts to study and investigate these dis- 


. eases in Egypt, resulting in brilliant discoveries re- 


garding their etiology, epidemiology and pathology. 
It is safe to conclude that our prescnt knowledgo 
It is safe to conclude that our present knowledge of 
these diseases is mainly a combination of the work 
done in Egypt at different periods with some addi- 
tions from abroad. Outstanding names amongst the 
investigators are: Bilharz, Griesinger, Pruner and 
Looss, the German investigators; Leiper, Sandwith, 
Symmers and Madden, amongst the English, and 
Sonsino, the well-known Italian parasitologist. It 
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is to the efforts of these investigators that the country 
owes a deep sense of gratitude in affording a sure 
basis for the proper understanding of these diseases 
as u necessary step to combating their ravages. 


Ankylostomiasis in Egypt. 

Ankylostomiasis is endemic in Egypt. ‘There is 
no evidence of its being introduced from other 
countries, and thus it was probably present iu 
ancient times. A disease resembling ankylosto- 
miasis is said to have been depicted by the ancient 
Egyptians, but it is yet doubtful if its causal agent 
was recognized at those remote periods. 

Ankylostomiasis worms were first found in Egypt 
by Pruner in 1847 at the autopsies of Egyptians in 
Cairo. Till that time these parasites were considered 
as harmless organisms. It was Bilharz (1853) and 
Griesinger (1854), both teachers at the Cairo Medical 
School, who first connected the parasites with the 
extremely prevalent chlorosis noted in Egypt. The 
disease, for lack of wtiological factor, was then 
known as ' Egyptian Chlorosis,’’ or '' Egyptian 
Ansmia." It was regarded by Bilharz and 
Griesinger to be the cause of more than one 
fourth of all deaths in Egypt. 

The valuable observations of Bilharz and 
Griesinger were not followed up, but the interest 
in this disease was revived by Sonsino in 1878. 
This was followed by a period of great activity, 
both in the clinical aspects of the disease carried 
out by Sandwith and in the zoological aspect of 
the parasite and its life history by Professor A. 
Looss. 

The researches of Professor A. Looss resulted in 
his discovery of the dermal method of infection by 
ankylostoma larve, one of the most far-reaching 
discoveries in parasitology in recent years. His 
monographs on the anatomy and life history of 
Ankylostoma duodenale published in the records ot 
the School of Medicine, Cairo, are outstanding land- 
marks in the history of the disease. 

In the early years of the present century an effort 
was made by Sandwith to treat ankylostomisas cases 
at Qasr el 'Aini Hospital, Cairo, on a large scale. 

Up to'1918, however, no exact knowledge as to 
the incidence of ankylostomiasis in Egyptian villages 
was available. It was only indirectly inferred 
that the infection was widespread, judging from 
the incidence of infection in cases seeking medical 
advice at Qasr el 'Aini Hospital from different 
provinces of the country. 


Bilharziasis in. Egypt. 


Bilharziasis has been traced definitely to ancient 
times, Ruffer (1910) demonstrated bilharzia ova in 
sections of kidneys from ancient Egyptian mummies 
of 1950-1000 s.c. Hematuria was one of the dis- 
eases recorded by the ancient Egyptians and pre- 
scriptions for the treatment of the condition have 
been discovered in medieal papyri. It is, however, 
doubtful if the parasitic nature of the disease was 
recognized. 


It was Bilharz in 1852 who first discovered thc 
bilharzia worms in the portal system and connected | 
them with the endemic hematuria common amongst | 
the Egyptians. Subsequent to Bilharz's discover; | 
several attempts were made to discover the lii- | 
history of the bilharzia worms and of the method of | 
infection of the human host. Sonsino, from 1874 
to 1884, examined a large number of the snails of | 


Egypt for the evidence of an intermediary stage ot | 


Lilharzia worms. He was unsuccessful in his at- | 
tempt, although his researches were valuable in 
determining other cerearig& in Egyptian fresh water 
mollusca. The subject was next taken up by Looss. 
who endeavoured for many years to discover the 
intermediary host, which he suspected to be a 
molluse, but he was also unsuccessful. This led 
him to infer that no molluscan intermediary host 
was essential in the bilharzia cycle and that man 
himself’ acts both as a definitive and intermediary 
host, but his experimental attempts at proving this 
inference gave negative results. 

The question of finally elucidating the life history 
of the bilharzia worm was left to Leiper, who in a 
series of brilliant and well thought out investiga- 
tions carried out in Egypt between 1915 and 1918 
definitely elucidated the life history. He was als: 
able to prove that the urinary and intestinal varieties 
of the disease are due generally to two different 
species: Schistosoma haematobium and S'chisto- 
soma mansoni respectively, thus finally support- 
ing the views of Sambon. 

Up to the time of the discovery of the life history 
of the parasite no curative treatment was known. 
MacDonagh (1915), in his book on the “ Biology 
and Treatment of Venereal Diseases," stated that 
he had succeeded in curing cases of bilharzia infee- 
tion with tartar emetic. This statement attracted 
no attention, and it was the detailed reports ot 
Christopherson upon the treatment carried out at 
the Khartoum Civil Hospital that introduced the 
drug into general use. 

No exact data as to the extent of infection with 
bilharzia in Egypt were available before 1913, 
although it was concluded, from the high percent- 
age of incidence among patients attending genera] 
hospitals, that the disease was possibly the most 
widespread serious malady in Egypt. 

The following records are, however, significant: 

Larry (1812-1817), in his ‘‘ Mémoires de Chirurgie 
Militaire et Campagnes," stated that the symptoms 
of the disease, especially ‘‘ hematuria,’’ were 
frequent amongst the French troops during the 
Napoleonie expedition to Egypt (1799-1801). 

Griesinger (1866) recorded that in 32 per cent. 
of 363 autopsies at Cairo he found evidence ot 
bilharzia infection. 

Sonsino (1874), in a series of 91 autopsies in 
Egypt, reported the incidence of bilharzia infection 


in 46 per cent. 


In 1894 Kaufmann recorded from 500 autopsies 
that of 368 males 40 per cent. and of 131 females 
11:5 per cent., i.e., a general average of 33:8 per 
cent. showed evidence of bilharzia infection. 
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In 1910 Ferguson stated that his observations, 
based on considerably more than 1,000 post-mortem 
examinations at Qasr el 'Aini Hospital, revealed the 
presence of bilharziasis in no less than 40 per cent. 
of Egyptian male subjects between five and sixty 
years of nge. Ferguson, as a result of post-mortem 
examination of 500 male subjects, ascribed the 
cause of death in 8 per cent. of all cases to the 
effects of severe bilharzial infection. 


Tug INAUGURATION OF THE ANTI-ANKYLOSTOMIASIS 
CAMPAIGN. 


The first serious effort to check the ravages of 
ankylostomiasis in Egypt was undertaken by the 
Department of Publie Health towards the end of 
1913 on the initiative of Lord Kitchener. In his 
annual report of 1913 Lord Kitchener, referring to 
ankylostomiasis and bilharziasis, stated: “ . . . . it 
is high time that serious steps should be taken to 
prevent the continuity of infection that has been 
going on so long in this country.” 

A Scientific Advisory Committee was formed 
consisting of the following: Professor Arthur Looss 
(president), Dr. A. F. Ferguson (seeretary), Dr. 
C. Todd, Dr. H. B. Day and Dr. W. Hastings 
(members). 

The function and purpose of the committee was 
to cooperate as a scientific advisory body with 
those directly responsible for dealing with anky- 
lostomiasis in Egypt. 

An ankylostomiasis annexe was established at 
Qalyüb. This was practically a travelling tent 
hospital with accommodation for 100 in-patients. 
The organization was carried out on lines similar 
to those on the Travelling Ophthalmic Hospitals 
m Egypt. The treatment was entirely free and 
voluntary, people who could afford treatment in 
their own houses were not admitted. 

The whole field work was placed under the 
direction of Dr. MacCallan, Director of the 
rr Hospitals of the Department of Public 

ealth, 


Modification in the Scope of the Work. 


In addition to combating ankylostomiasis, it 
was found to be advisable to add to the work of 
the ankylostomiasis field hospitals the duty of 
collecting data as to the incidence and sym- 
ptomatology of bilharziasis and pellagra. 

In order to appreciate the good eause of such an 
addition, the endemic diseases of the country must 
be referred to. In Egypt there are four wide- 
spread diseases causing incapacity, chronic illness 
and death of a high percentage of the population. 
These diseases are bilharziasis, ankylostomiasis, 
ophthalmia and pellagra. 

Ophthalmia was the first disease to be combated 
ona large seale, thanks to the magnificent initial 
gift of Sir Ernest Cassel of £E.40,000 the in- 
come of which was to be devoted to the relief of 
tye diseases in Egypt. The Egyptian Govern- 
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ment has since undertaken the organization ot 
ophthalmie hospitals, both travelling and stationary, 
all over the country. The value of the good work 
done is highly appreciated throughout Egypt, and 
the ophthalmic hospitals now represent an integral 
part of the Department of Public Health. 

Bilharziasis and pellagra, at the time of the 
inauguration of the work (1913), were both dis- 
eases the means of spread of which were unknown 
and no certain cure for which was available. 
Ankylostomiasis, on the other hand, was curable 
in a high percentage of cases, although there was 
considerable difference of opinion as to the efficiency 
of the many drugs advocated. The method of in- 
fection, thanks to the work of Looss, was known, 
although how it occurred in nature and the details 
of prophylaxis were still left to be worked out. 


1.—REPORT ON THE CAMPAIGN FROM DECEMBER, 
1918, ro APRIL, 1915. ° 


To the work conducted in Egypt there were two 
main features: hospital work and survey work. 
The first was directed to relieving the sufferers, 
the second to locating the areas of heaviest in- 
fection and the danger points in those areas from 
which the infection was spread. The survey work 
also attempted incidentally to establish, by clinical 
examinations, the degree of prevalence in Egypt 
of two other diseases: bilharziasis and pellagra. 
Travelling tent hospitals were established at con- 
venient centres to which the inhabitants were in- 
vited to come for diagnosis and treatment.  In- 
fected persons were usually kept in the hospitals 
as in-patients until a complete anthelmintic course 
had been- administered. The hospital work was 
confined to two provinces, Qalyubiya and Sharqiya. 

The Rockefeller Foundation Grant.—The. Director- 
General of the International Health Commission 
of the Rockefeller Foundation, Mr. Wickliffe Rose, 
visited Egypt in February, 1914, and made a care- 
ful study of the experimental arrangements for 
treating ankylostomiasis. As a result of his recom- 
mendations, the commission granted a sum of 
30,000 dollars (£E.6,000) on the condition that 
the Egyptian Government paid an equal amount. 
Thus the sum of £E.12,000 was available during 
the financial year April, 1914, to March, 1915. 
The magnificent gift of the Rockefeller Founda- 
tion enabled the proper carrying out cf the 
campaign on a larger scale than was originally 
anticipated. 


Hospital Work. 


The number of persons microscopically examined 
for ankylostoma infection,during the period from 
December 13,1914, to March 31, 1915, was 29,281. 
Of these 10,876 were found infected. The number 
of persons admitted to the hospitals was 11,280 
of those found infected. 10,694 of those admitted 
were given full treatment and 450 were discharged 
before the completion of the full course of treat- 


ment. 
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Microscopic Examination for all Parasitic 
Worms.—In addition to the microscopic examina- 
tions for ankylostomiasis, specimens of urine were 
examined microscopically for bilharziasis. Other 
ova of intestinal parasites were incidentally re- 
corded in addition to ankylostoma ova. 17,987 
specimens of feces were microscopically examined. 
The findings were as follows: 10,876 showed anky- 
lostoma ova, 3,543 showed oxyuris ova, and 3,067 
showed ascaris ova. 

10,400 specimens of urine were examined for 
evidence of bilharzia infection, and bilharzia ova 
were detected in 5,821 of the cases. 

Clinical Examinations for Diseases other than 
Ankylostomiasis.—Patients admitted to the hos- 
pitals with ankylostomiasis were subjected to micro- 
scopic examinations for bilharziasis and albuminuria 
and to clinical examinations for pellagra, cedema, 
enlarged liver, dilated heart and enlarged spleen. 
The total number thus examined was 10,397. 

Hemoglobin Indez of Ankylostomiasis Patients.— 
Hemoglobin tests (Tallquist) were made of the 
blood of 9,696 patients when admitted to the 
hospitals for treatment for ankylostomiasis. The 
average percentage of hemoglobin on admission 
was 44. The average percentage of hæmoglobin 
of 4,031 patients, one month or more after treat- 
ment, was 49. 

The majority of the cases treated for ankylo- 
stomiasis were between the ages of eleven and forty 
ears. 

Methods of Treatment for Ankylostomiasis.— 
(1) Treatment by thymol, three doses. First day 
of admission: Detection of ova in feces. Physical 
examination and clinical note taking magnesium 
sulphate, two ounces in evening. Diet: Dinner 
only at midday. 

Second, third and fourth days: Thymol, four 
grammes (sixty grains) in cachets; magnesium 
sulphate, two ounces; diet, dinner and supper. 

Fifth day: Diet, breakfast only; discharge. (2) 
Treatment by oleum chenopodii. 

This treatment was applied to children or others 
who were unable to take thymol eachets. First 
day: Midday meal; magnesium sulphate. Second 
day: T a.m., adult dose oleum chenopodii twenty- 
four drops on sugar; 9 a.m., adult dose oleum 
chenopodii twenty-four drops on sugar; 11 a.m., 
an adult dose eastor oil seventy grammes, chloro- 
form water forty-five drops. Third day: Repead 
treatment if no ill-effects. Fourth day: Repeat 
treatment if no previous ill-effects. Fifth day: 
Discharge. : 

N.B.—(1) If there are symptoms of intoxication 
after the first dose of oleum chenopodii the treat- 
ment should be abandoned and a careful note made 
as to the signs of intoxication observed. 

(2) If an evacuation of the bowels has not 
occurred by 1 p.m. an enema of soap and water 
should be immediately given. This should be 
followed by sodium sulphate thirty grammes 
whether or not the enema has been successful, 





Survey Work. 


Survey work was begun on October 1, 1914, and 
contined to April 8, 1915, when both hospital work 
and survey work in Egypt had to be abandoned 
because of the European War. The aim of the 
survey was to determine the extent and degree of 
infection with ankylostomiasis and to locate the 
danger centres from which the disease was spread. 
Incidental observations were made concerning the 
incidence of pellagra and bilharziasis. Two of the 
fourteen provinces of Egypt were selected for the 
survey. Sharqiya was selected as a typical province 
of Lower Egypt and Asyüt as a typical province of 
Upper Egypt. 

During the survey only males were examined 
owing to the difficulty in inducing females to sub- 
mit themselves for examination. The survey of 
rural areas in the Province of Asyüt was based en- 
tirely upon the examination of boys, who could be 
examined with less difficulty than men. The differ- 
ence of incidence of infection amongst boys ani 
men was found to be appreciable only in the town 
inhabitants, where it was the custom to examine 
100 men and 201 bo¥s. 

Comparison of Infection.—Population of the 
two provinces surveyed, 1,756,230; number ex- 
amined 10,153; number infected with  ankylo- 
stomiasis, 5,175. 

Infection with ankylostomiasis is more evenly 
distributed throughout the Sharqiya Province than 
throughout Asyüt. 

Method of conducting the Survey.—For securing 
the specimens the custom was to request the village 
headman by telephone, one day in advance, to have 
the required number of boys or men on hand at 
his house at a fixed hour on the following day. 
Each person was supplied with a tin box in which, 
in the presence of a village watchman, he had to 
place a specimen of his feces. The boxes were 
later returned personally to the collector, who 
numbered them serially and then entered them 
in survey cards, one for each individual, bearing 
the number of the box, the name of the village 
district in which he lived, and the clinical data 
relative to other diseases, 

Technique of Microscopic Examination.—From 
each specimen box a portion, the size of a bean, 
was taken and placed in a test-tube with water 
and thoroughly shaken, The emulsion thus formed 
was strained through coarse gauze into a centrifug: 
tube, one end of which had been previously corked. 
and twenty-four such specimens were placed in 
correspondingly numbered sections of the centri- 
fuge. After rotation, the supernatant fluid was 
drained off, and by removing the cork the last 
drops were obtained. This was divided into two 
parts, mixed with an equal quantity of methylene 
blue, and spread on two slides. Search was then 
made for ova under a microscope equipped with n 
travelling stage. No specimen was considered 
negative until two slides had been examined each 
for the period of five minutes. When ova were 
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found by one physician, the fact was verified by 
the second physician looking down the other's 
microscope. 

A test was carried out on seventeen specimens 
examined by the centrifugal method which were 
cultivated for larve. Two, which were positive to 
the microscope, gave a negative result on cultiva- 
tion, and one which had been found negative was 
found positive by cultivation. Recent work not yet 
published on cultivation of ankylostoma feces 
showed that 16 per cent. of the stools during 
summer in Egypt maintain an acid reaction, and 
in these no larve reach maturity. The larve die 
directly after hatching. The addition of calcium 
carbonate in small amounts to fresh stools ensures 
the success of cultivation. 

The results of the survey represent the absolute 
minimum of infection. In view of the large num- 
ber of specimens examined the results cannot 
be absolutely accurate, for a certain number of the 
eggs will escape detection. Another source of error 
may be found in the unsuitability and insufficiency 
of specimens supplied by boys. For example, out 
of twenty such specimens taken at random, five 
were in such small quantity as to prejudice the 
result. 

Haemoglobin Indez.—In the entire survey. work 
in Egypt, 2,923 specimens of blood were tested 
for hemoglobin by the Tallquist scale with an 
average index of 61 per cent. 


II.—PREVALENCE OF PELLAGRA. 


Only a cursory examination for pellagra sym- 
ptoms was made, i.e., dermatitis on face, neck, 
hands and feet and enlarged parotids. The survey 
was conducted during the autumn or winter, when 
pellagra was seldom prevalent, so that the disease 
was not diagnosed unless it was very obvious. 

Of the 10,153 persons examined, 250 were 
recorded as showing pellagra symptoms. Amongst 
4411 persons examined in Asyüt, 89 were recorded 
as pellagras. Of the total of 543 prisoners, 14 
Were recorded as pellagras. 


III.—PnEVALENCE OF DILHARZIASIS. 


A erude estimate of the prevalence of bilharziasis 
of the bladder only was obtained in both provinces 
by listing as infected all those who stated that they 
had noticed blood in their urine. No microscopic 
examination of the urine was made. "There is no 
doubt that that procedure grossly under-estimated 
the real condition of affairs. 

Of the 10,153 persons who were questioned as 
to hematuria, 2,073 were classed as infected. 

Presence of Birkas.—lt was shown that the 
presence of birkas (ponds) does not bear an im- 


portant relationship to the spread of ankylo- 
stomiasis, 
ReEsuMPTION OF THE CAMPAIGN IN 1919. 


The extension of hostilities to the Near East and 
the beginning of the Dardenelles Campaign un- 
fortunately paralysed much of the work in Egypt, 





as a great demand was made on hospital accom- 
modation for British wounded. 

The work in the ankylostomiasis tent hospitals 
was discontinued on April 8, 1915. All the equip- 
ments were despatched to Alexandria together with 
all ophthalmie hospitals to form the Stationary 
Publie Health Department Hospital at Glymeno- 
poulo, of 650 beds, for the care of wounded soldiers. 

Meanwhile, all ankylostomiasis work in Egypt 
was indefinitely suspended. When things returned 
to normal during the end of 1919, Professor Day, 
one of the original members of the Ankylostomiasis 
Consultative Committee revived the interest in 
combating this disease. In view of the discovery 
by Christopherson at Khartoum in 1918 of tartar 
emetic as a specific cure for bilharziasis it was 
thought advisable to include treatment of bil- 
harziasis in the programme of the ankylostomiasis 
annexes. T 

Upon the suggestion of Professor Day an 
annexe was attached to Qasr el 'Aini Hospital 
under his direct supervision, This annexe was 
useful in establishing the principles of treatment to 
be carried out and in acting as a teaching centre 
for the physicians to be detailed for such work in 
the provinces. 


Routine followed at the Provincial Ankylostomiasis 
and Bilharziasis Annezes. 


Registration of Patients.—(1) A nominal daily 
roll is entered in a register book giving the name, 
age, sex and address of patients, a serial number 
being assigned to each patient. (2) An attendance 
card is given to each patient, to be presented when- 
ever he returns for treatment or re-examination. 
(3) A treatment card is assigned to each patient; 
ankylostomiasis eards are yellow and bilharziasis 
ones red; the treatment is entered on the cards, 
together with the result of examination. (4) Index 
eards are arranged alphabetically according to the 
patients’ names for identification in the event of 
a patient losing his attendance card. 

Ankylostomiasis Division.—On registration the 
patient is given a bed pan into which he passes a 
stool for microscopical examination. Ankylosto- 
miasis cases are seen by the medical officer, who 
takes a drop of blood for estimation of the hemo- 
globin and enters the result on the treatment card. 
Patients who are too weak for out-patient treatment 
are admitted into the general hospital. 

The treatment is as follows: oil of chenopodium 
is put in gelatine capsules, each containing 0°5 c.c. 
The ordinary dose for an adult is 15-2 c.c. (three 
to four capsules). The patient, who has been given 
a purge the previous evening, is given two capsules 
in the morning, sent to lie down for one and a half 
hours, when another one or two capsules are given, 
One hour after this last dose castor-oil (30 c.c.) is 
given. When the bowels have acted the patient 
is allowed to go home. He is instructed to return 
in about four days, when the treatment is repeated. 
He is usually supplied with an iron and arsenic 
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mixture to take for one week, and instructed to 
return. At his third visit the treatment is again 
repeated, another bottle of iron mixture is given 
to him and he is instructed to return after two 
weeks for re-examination. 

Thymol is given in cachets after being weli 
ground up in a mortar and mixed with an equal 
amount of sodium bicarbonate. Each cachet 
contains 0°5 gramme of thymol, The adult dose 
is 3 grammes (6 cachets), A saline purge should 
precede and follow thymol treatment. Three treat- 
ments are given in the same way as the cheno- 
podium treatment. 

Patients found on microscopic examinaticn to 
be harbouring Tenia saginata or Ascaris are given 
the appropriate treatment. 

Patients found to be harbouring both ankylostoma 
and bilharzia worms are treated first for ankylo- 
stomiasis, and after these parasites have been 
expelled; tartar emetic is given. It was found that 
such patients do not recover well from ankylostoma 
anemia if a depressant drug (antimony) is given at 
the same time. 

Bilharzia Division.—At the first attendance the 
patient is requested to furnish a specimen of urine 
or stool, according to the symptoms of the case. 

Selection of Cases.—Pregnant women, patients 
obviously unfit, as well as cases of pyuria without 
living bilharzia ova, are not given tartar emetic. 

The Drug used.—Sodium antimony tartrate is 
the drug generally used. In expert hands it is 
safe to use a small syringe (2 c.c.) and 6 per cent. 
solution, i.e., 1 grain in 1 c.c., the injections being 
made directly into the vein. 

Should any antimony solution escape into the 
tissues, it causes immediate burning pain. If this 
happens the fluid is aspirated by withdrawal of 
the piston and hot fomentations applied. Such 
accidents are rarely met with in the annexes as a 
result of the experience gained by the medical 
officers. 

Dosage and Course.—For an adult the routine 
course consists of twelve injections given every 
alternate day or three times a week, not counting 
Fridays. For children and women, smaller doses 
are required, the full dose being 14-1} grains. The 
dose should be reduced if persistent giddiness or 
repeated vomiting occurs. 

The Use of Emetine.—This drug is used for young 
children and others when it is found impossible or 
unwise to attempt an intravenous injection. Emetine 
can be given subcutaneously, but not more than 
1 or 14 grains should: be injected into one site. 

Precautions.—(1) Antimony solution must be 
made in sufficient quantity and sterilized properly. 
One bottle only should be opened at a time, and 
should not be kept more than three days. (2) 
Patients must be inspected after having the in- 
jections and any symptoms noted. (3) Patients 
should be informed that the medicine has a weaken- 
ing effect and that they must not try to do as 
much work as usual while undergoing treatment. 

Patients must be warned when beginning the 
course of injections that they must undergo the 
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full treatment for four weeks, otherwise they will 
not be cured and the disease will return. After 
having taken eleven injections, the patient’s urine 
is examined and the result recorded. After finish- 
ing the course the patient is told to return for re- 
examination in three months’ time. Cases of pyuria 
after finishing the tartar emetic course may be in- 
jected with urotropine. 


LABORATORY Work. 


Examination of Stools.—With a little experience 
smears can be examined without a cover slip. If 
it is thought advisable to use a cover slip no pres- 
sure should be exercised as it ruptures the bilharzia 
ova. The type of bilharzia ova found should be 
entered on the patient’s card. 

Stools of patients suspected to be suffering from 
ankylostomiasis are examined by the smear method. 
If no ova are detected the floatation method must 
be used. 

A small portion of the fæces, the size of a bean, 
is emulsified in a saturated solution of ordinary 
salt (NaCl) by shaking vigorously in a stoppered 
bottle or test-tube. This emulsion is then filtered 
through a small copper wire sieve (100 meshes to 
the inch) into a conical Erlenmeyer flask, which 
is then filled to the brim with saturated salt solu- 
tion. This is left to stand at least fifteen minutes, 
during which time the ova will have risen to the 
surface. The top layer of fluid is removed by dip- 
ping under the surface with a wire loop and tap- 
ping it off on the centre of a slide. Three or four 
dips will remove the surface layer. Do not spread 
out the fluid too much. Examine under the low 
power of the microscope. 

Any ova will be readily seen, as most of the fæcal 
material has been removed. Remember that the 
ova are floating on the top of the fluid, which must 
be focused, and not on the surfaee of the glass 
ns in ordinary preparations. 

Examination of Urine.—With a fine pipette 
transfer a drop or two of the deposit from a conical 
urine glass on to a slide. There is ho need to use 
a cover glass. Bilharzia ova are easily detected 
under a low power of the microscope. When bil- 
harziasis is suspected on clinical grounds but no 
ova are to be found in an ordinary examination 
made as above, the urine is centrifuged and the 
deposit examined. In re-examination the state of 
the bilharzia ova must be noted. Living ova are 
elear, with refractile miracidia inside, the organs of 
which are easily seen. Dead ova are discoloured, 
shrunk, with a granular content. They do not hatch 
living miracidia when put into water. 


Report ON THE WORK OF THE ANKYLOSTOMIASIS 
AND BiLHARZIASIS ANNEXES DURING 1920. 


The number of patients examined and treated 
at the annexes during 1920-1923 is 115,036. 

Bilharziasis.—An intensive course of tartar 
emetic injections, 4-5 in number (a total of 8-9 
grains), was found to be sufficient to kill the ova 
if given in the first ten days, The late results of 
of the cases were unsatisfactory. 
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Colonial Medical Reports.— No. 179.— Cairo (continued.) 


Treatment of bilharziasis with emetine, intro- 
duced by Diamantis and Erian, was given a trial 
and was found to be effective, The high cost of 
emetine militates against its routine use for out- 
patients; but it is a most useful alternative to use 
under certain conditions such as: (a) For young 
children or others whose veins are too small or 
inconspieuous for intravenous injections; (b) For 
patients who exhibit an intolerance for tartar 
emetie or where an error in technique has resulted 
in abscess; (c) For cases of bilhinzial dysentery 
mplieated by a næbiasis. 

The regular course consists of twelve injections 
containing 22:5 grains of tartar emetic. 

Three injections a week on alternate days was 
the routine course, An analysis of the results 
shows that both the rapidity of effect and permanent 
cure are less dependant on the total amount 
of antimony given than on a regular tri-weckly 
sequence of injections. 

Sodium antimony tartrate was substituted during 
the year for the potassium silt. On the evidence 
at hand there does not appear to be much difference 
in toxicity or effect. 

A great many experiments were carried out in 
the hope of finding a substitute for antimony. Ot 
the metals, copper gave satisfactory results in vitro, 
but though used in fairly large doses on patients 
lafter testing on animals), only a very moderate 
effect was produced on the ova. 

Cases with advanced bilharzial infection with 
septic urinary apparatus are not relieved by the 
tartar emetic course. Calcified ova continue to 
reappear in the urine by uleerating through the 
mucous membrane. 

It was observed that vomiting and coughing 
sere Jess marked when s dium antimony tartrate 
was substituted for the potassium salt. 

Nocturnal enuresis in children was noticed to be 
»metimes an early sign of bilharziasis. 

One death occurred as a result of tartar emetic 
injection. The subject was a girl of fourteen yours 
who had received eight injections without any 
symptoms, After the ninth she coughed a 
while and then felt better She left the tents in a 
good condition, but in the same afternoon was 
brought to the hospital in a collapsed eondition 
and died that night. 

Compounds of bismuth were tried in bilharzi:nsis 
treatment with some mild cases, which were cured, 
the ova being killed. More active infections were 
much less affected. The drug was not considered 
as a satisfactory substitute for antimony in this 
disease. 

Two patients developed jaundice after the course 
of sodium antimony tartrate. 

Two patients died after leaving the annexe in 
apparently good condition, 

One girl, after receiving the seventh injection, 
Was seized with convulsions, vomiting and diarrha:: 
‘he following day; died six hours after the appear- 
ance of these symptoms. 
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Ankylostomiusis.—As one dose of anthelmintic 
is beneficial in ridding the patient of a great pro- 
portion of the parasites, it was recommended 
that oil of chenopodium (or thymol) should be 
administered to every patient suspected of anky- 
lostomiasis at the first visit without waiting to 
examine his stools beforehand. 

Oil of chenopodium was almost the only drug 
used as a vermicide. 

Carbon tetrachloride was under trial. At first 
owas given in doses of 8$ eie. (adult) and 4 c.c. 
(children), mixed with an equal dose of castor-oil. 
It wa. later given pure in doses cf Pec; and 3 c. 
respectively. 


ANKYLOSTOMIASIS AND BILHARZIASIS CASES TREATED 
AT THE GOVERNMENT GENERAL HOSPITALS, 


Cases suffering from bilharzia or ankylostoma 
infection are admitted into the Government General 
Hospitals, which exist all over Egypt. It is the 
rule at these hospitals to admit only the severely 
infected cases. Mild cases are generally treated 
as out-patients. . 

It is not safe to conclude that the number of 
eases admitted into any of these hospitals can be 
taken as index of the incidence of infection in the 
neighbourhood because many factors influence the 
admission of patients into these hospitals. The 
accommodation available, the railway facilities in 
the district, the presence of an ankvlostomiasis 
and bilharziasis annexe in the neighboarhoed, affect 
the number of adinissions into the general hospitals. 

The sudden increase in the number of cases of 
bilharziasis admitted during 1921 (2,219) over the 
number admitted during 1920 (655) marks the 
generalized adoption of tartar emetie treatment in 
these hospitals. 

The number of ankylostomiasis cases treated in 
the Government General Hospitals during the period 
of 1914-1921 is 1,724, and of bilharziasis 2,219. 


ANKYLOSTOMIASIS AND DILMARZIASIS PROPAGANDA. 


In combating ankylostomiasis and bilharziasis in 
Keypt success einoct be obtained without a hoarty 
co-operation of the people, and this cannot be 
enlisted unless the inhabitunts realize jhe ravages 
brought about by these diseases and how infection 
could be avoided, 

Tn a country where the majority of the inhabitants 
are illiterate the task of educating them in this 
direction is not an easy one, as it has to be attempted 
on a large seale. Lecturing in a simple colloquial 
language, demonstration with the aid of simple 
diagrains, and the distribution of leaflets :unongst 
the villagers were attempted with a certain mensure 
of success, 

The fact that bilharzissis can now be cured by 
the newly discovered injections of tartar emetic 
is familiar to the inhabitants. The main reason 
preventing the '* fella" (peisant) from ridding 
himself of the disease is his inability to pav for 
private treatment, and an annexe established for 


free treatment anywhere needs no advertising 


From the beginning it is erowded with patients 
from the surrounding distriets. Some patients 
have sometimes to remain two or three days wait- 
ing their turn to be examined and treated. Once 
the distressing symptoms are abated patients, un- 
fortunately, discontinue treatment, although they 
are urged to receive the full course. 

As the “fellah” is totally ignorant of the 
means of protection against infection several 


posters illustrating the danger of promiscuous 
defecation were distributed and the danger of 


polluting the small water streams was especially 
pointed out. 

The habit of defecating near water courses is 
common in Egypt and cannot be easily stopped 
as the Mohammedan religion orders the washing 
of urethral and anal openings after urination and 
defecation. The ''fellah " has therefore to go to 
the nearest collection of water whenever he feels 
the necessity of micturition or defecation. 

The idea of washing is certainly a hygienic one, 
but it is only the pollution of the streams which 
is most objectionable. Such pollution is definitely 
forbidden by religion as it is dangerous to human 
health and life and it is absolutely necessary to con- 
vince the people of the extreme necessity of stopping 
it. This washing could be easily substituted by 
taking a small amount of water in a can or bottle, 
defiecating on dry ground, washing and burying the 
excreta. The danger, at least as far as bilharziasis 
is concerned, will be checked. 


II.—Carbon Tetrachloride as an Anthelmintic 
in Ankylostoma Duodenale Infection. 
During 1923 «carbon tetrachloride was given 
a fair trial as an anthelmintic at Qalyüb Ankylo- 
stoma Annexe. Fifteen beds were set aside for 
patients undergoing treatment. After a prelimin- 
ary trial the drug was given as a routine for out- 
patients. Careful microscopic examination pre- 
ceded and followed the treatment and records were 
kept. The drug was administered to more than 
4,000 ankylostomiasis cases. One death, which 
could not be ascribed to the action of the drug, 
oceurred during the period. The patient on admis- 
sion was suffering from heart failure, cedema of 
the legs, and ascites. It is unfortunate that a 

post-mortem could not be performed. 

About one half of the cases treated with the drug 
returned for re-examination, onee or more than 
once after a lapse of one week or more, It is upon 
the re-examination of 1,000 of these cases that the 
following report is based. Various modifications of 
the mode of treatment and dose given were tried 
for comparison to arrive at the most efficacious and 
at the same time the least troublesome method. 


of Carbon Tetrachloride. 
Carbon tetrachloride (CCI) was discovered bs 
Regnault in 1889, who prepared it by the action of 
chlorine on chlercform in sunshine, 
It is a transparent colourless liquid with a pun- 
gent aromatic odour. Tt is a heavy fluid having a 





Properties 
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specific gravity of 1°63 and is highly volatile; its 
boiling point is 76°79 C. and is non-inflammable, 

Carbon tetrachloride is soluble in alcohol and 
ether; in water it is soluble to the extent of 1 in 
1,250 only. It does not mix with water but forms 
a distinct layer at the bottom of the vessel con- 
taining both. 

Carbon tetrachloride dissolves a large number of 
organic substances, especially those of fatty nature, 
and it is for the latter reason that it has a wil. 
application in the arts. It has been used as a fire- 
extinguisher, When prepared on a commercial 
scale it generally contains, as impurities, small 
quantities of carbon bisulphide (CS,) and carbonyl 
chloride (phosgene COCI.), one of the poisonous 
gases employed in the Great War. When used fir 
medicinal purposes it should be free from these 
impurities. 


MEprcanL Uses or CARBON TETRACHLORIDE BEFORE 
ITS Recent INTRODUCTION AS ANTHELMINTIC. 


Carbon tetrachloride was first introduced by 
Tuson in 1843 as a lotion to be applied externally 
to cancerous growths. It was given internally in 
doses of four drops three times a day in gout. 

Carbon tetrachloride was used as an anæsthetic, 
but its general use was given up as a result of 4 
statement by Simpson that it was more depressan: 
to the heart than chloroform. 

During 1909, a woman 29 years old, a subject ot 
status lymphaticus, collapsed while being sham- 
pooed with carbon tetrachloride and died. 

It was used during the war for cleansing the edges 
of wounds. 

During 1920, a girl employed in painting balls 
with a paint containing carbon tetrachloride suf- 
fered from vomiting after meals, headache and 
anemia. Frequent inhalation of carbon tetra- 
chloride was reported to cause jaundice. 

On the whole, up to a few years ago, carbon 
tetrachloride was a little-known drug with a con- 
flicting medical evidence as to its therapeutic 
value. 


Introduction of the Drug as an Anthelmintic. 


The anthelmintie value of carbon tetrachloride, 
especially in hookworm infection, was discovered by 
Maurice C. Hall, Senior Zoologist in the United 
States Bureau of Animal Industry. Humanity is 
indebted to the discoverer for this valuable remedy. 
The drug was first administered to dogs infested 
with hook-worms in doses of 0°3 c.e. per kilo of 
body-weight. It was found to be more effective 
than any other anthelmintic that was hitherto used 
It was found to be safe, giving rise to no evident 
symptoms or post-mortem lesions. 

Hall tried the effect of carbon tetrachloride on 
himself, taking 3 c.c. without any precaution as to 
food, with no ill-effects. 

Al the cases recorded were suffering from 
ankylostominsis due to Ankylostma duodenale in- 
fection. No Necator americanus infection has yet 
been recorded in Egypt. 
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Examination of the Stools.—All stools were pre- 
pared by the flotation technique. Concentrated 
common salt solution was used. By this means 
detection of cases with mild infection was ensured. 

Method of Administration.—Carbon tetrachloride 
was given in water. As has been mentioned before, 
the drug is not soluble and does not mix with water. 
The addition of water increases the volume of the 
dose and makes it easier to drink. Carbon tetra 
chloride can be given in gelatine capsules. These 
must be fresh to ensure their digestion, The method 
was tried but was given up on account of its ex- 
pense. The intention was to find out the best 
method to be used on a large scale in campaigns 
directed to combat ankylostomiasis. The agricul 
tural class to whom the drug was administered never 
complained of its taste. It is even thought that 
the sharp taste of the drug is a recommendation to 
it. To delicate patients or well-to-do people the 
drug can be given in capsules. 

Dosage.—Carbon tetrachloride was given to adult 
patients in doses varying from 1 to 10 c.c. With 
a dose of less than 4 c.c., 50 or more per cent. of 
the patients revealed ova in their stools when re- 
examined, seven to fourteen days after treatment. 
This was the ease whether the patient was given ^ 
purgative before, after, or both. For this reason 
the administration of doses less than 4 c.c. was con- 
fned only to patients under fifteen years of nge, as 
these caused less nausea and vomiting than bigger 
doses. On the whole the patients were not incon- 
venienced by taking such doses. 

On the other hand, doses above 7 c.c. for an adult 
were frequently accompanied by nausea, colicky 
sensation in the abdomen, burning feeling in the 
epigastrium, and vomiting. The symptoms were 
not serious in character and disappeared in twelve 
hours. As no distinct increase was noticed in th 
percentage of cures on the administration of such 
big doses, their use was discontinued early in the 
work. 

Five e.c, was found to be the optimum dose giving 
‘he least symptoms and comparatively good results. 
All cases above 15 years of age were given that dose. 

Children were given the drug according to the 
following table: from 5 to 8 years 2 e.c., from 9 to 11 
years 3 c.e., from 12 to 14 years 4 c.e. Debilitated 
individuals were given comparatively smaller doses. 
The amounts given to children are a little inore than 
what their age indicates. With anthelmintic the 
rule of age cannot be strictly adhered to, as the 
anthelmintic is not intended for absorption into the 
system, but for its action on the parasites. 

Vomiting is the most serious symptom. It some- 
times occurs after administering the saline purge 
and thus it might be caused in some cases by the 
latter. The incidence of vorniting increased with 
an increase of the dose administered. It is more 
frequent in children than in adults. 

In delicate individuals carbon tetrachloride causes 
‘enesmus, which may be severe. In cases with 
hemorrhoids or severe rectal bilharziasis hæmo- 
rhage may occur, which is alarming to the patient. 


‘the bowel. 
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Conrra-INDICATION TO THE USE OF CARBON 
TETRACHLORIDE, 

Carbon tetrachloride should not be given to cases 
suffering from evident renal disease, 

It is better to avoid giving it to pregnant women 
till more information on the subject is available. 

Cases with severe bilharziasis of the rectum with 
prolapse should not be given this drug, as well as 
fases with hemorrhoids. Constipated individuals 
should be given a preliminary purge before ad- 
ministration of carbon tetrachloride. Repeated 
doses are more dangerous than a single large dose 


CAPACITY OF THE 
ADMINISTRATION 


THE OVA-LAYING 
Hook-woRM AFTER 
ANTHELMINTIC. 


Following thymol and chenopodium treatment, it 
was observed that although the stools may be 
negative for a few days, re-examination after a 
longer interval gives a positive result. This has 
been ascribed to the inhibitory action of the drug 
upon the ova-laying capacity of the female worms 
left in the intestines. After an interval of ten to 
fifteen days the female worms begin laying their 
ova again. Unless this fact is taken into account 
re-examination during the inhibitory period gives a 
fallacious result. 

It is thus important to find if a similar inhibitory 
period follows the administration of carbon tetra- 
chloride, Amongst the 1,000 cases recorded in this 
report, there were 252 cases in whose stools anky- 
lostomu ova were detected upon re-examination. 


INHIBITION OF 
FPrEMALE 
OF THE 


APERIENT ACTION OF CARBON "lETRACHLORIDE. 


Carbon tetrachloride given without any purgative 
before or after administration causes looseness of 
This is frequently accompanied with 
colic. The drug had a distinet aperient action, 
The number of ankylostoma worms voided was 
more when a purge was given. It is not clear, how- 
ever, if the large number of worms expelled is due 
to a better action of the drug or to retarded elimina- 
tion of the dead worms. 

Carbon tetrachloride has this marked aperient 
effect in cases with loose stools, as it is indeed 
the ease in most patients suffering from ankylo- 
stomiasis. When the drug is given to a constipated 
person unpleasant symptoms which are sometimes 
alarming are felt. : 

The following account is based on a personal ex- 
perienee in addition to two eases observed. In all 
these cases 5 c.c. of carbon tetrachloride were given 
with no purge following it. In my case the drug 
was taken as an experiment, no parasitic infection 
was present. The other two cases were infected 
with oxyuris only. The pungent taste of the drug 
is not very objectionable. It causes a sense of 
heat in the epigastrium, 

Eructations sometimes follow the administration 
of the drug, causing the breath to smell of carbon 
tetrachloride. Colicky sensations are felt two or 
three hours after administration, and these increase 
in severity Clammy sweats cover the body and 
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the extremities are cold. The patient is a little 
dizzy. If anything is taken by mouth it is vomited. 
An enema relieves the symptoms and the next 
morning the subjects feel well again. These sym- 
ptoms occurred only in cases who were constipated 
at the time. 

It is thus advisable to follow the administration 
of carbon tetrachloride with a purge as a routine 
measure, 

Value of the Preliminary Purge.—A series of 
cases was given carbon tetrachloride on the basis 
of 5 c.c. for an adult, preceded and followed by a 
saline purge of magnesium sulphate. This was 
compared with another series in which the pre- 
liminary purge was not given. The patients after 
microscopical diagnosis were kept in hospital, In 
the evening 30 grammes of magnesium sulphate 
in water were administered to adult eases; children 
received the appropriate dose. On the following 
morning a dose of carbon tetrachloride in about 
30 c.c. of water was given to each case, followed 
in three hours time by another dose of magnesium 
sulphate. Patients having no preliminary purge, 
took carbon tetrachloride four hours after the morn- 
ing meal, i.e., practically on an empty stomach, 

It is more advantageous to have a preliminary 
purge. On the other hand, a preliminary purge 
necessitates the admission of patients into hospital 
or at least deferring the treatment to another day. 
In a campaign or in using this treatment on a large 
seale this is a distinct disadvantage, as many of 
the eases will not turn up at the required time 
or will be unwilling to pass through this tedious 
process. Moreover, the patient is so weakened by 
the two consecutive purges as to be unable to work 
direetly after the treatment. 


Considering these factors as a whole, the pre- 


liminary purge is better omitted when using the 
drug on a large scale. 

Result of Purge Given Before and After Varying 
Doses of Carbon Tetrachloride.—A trial was made 
with varying doses of carbon tetrachloride with a 
purge before and after it. The result was 
follows: (1) One adult case was given 2°5 c.c. and 
was not cured, (2) Eight adult cases were viven 
4 c.c. each. The result was six cured and two un- 
cured. The percentage of uncured was twenty-five 
(3) Thirty-eight cases (adults and children) were 
given earben tetrachloride on the basis of 5 c.c. a^ 
an adult dose. The percentage of cured was 89:5 
and of uncured was 10:5. (4) Fifty-nine cases (all 
adults) were given 6 c.c. euch, with the result. that 
forty-five were cured and fourteen were uncured. 

More cases are attacked with yomiting when taking 
the 6 c.c. dose, which probably accounts for the less 
favourable result. The conclusion that 5 c.c. adult 
doses with a saline purge before and after give the 
best result. 

Carbon Tetrachloride followed by Castor-oil.— 
In this series no preliminary purge was given. 
Carbon tetrachloride 5 c.c. was administered four 
hours after the morning meal and followed in three 
hours by 30 c.c. of eastor-oil in the case of adults 
and a corresponding dose in the ease of children. 


as 


When any case was found to be still harbouring 
the ankylostoma worms on re-examination after the 
first treatment, a second treatment was given. Ii 
on re-examination the stools were still positive for 
ankylostoma ova the treatment was further repeated. 
Practically all the cases were given on the second 
and the third occasion a 5 e.c. dose and a saline 
purge following it whatever might have been the 
first. treatment. 

The conclusion is that by repeating the treat- 
ment of positive cases till a third treatment is 
administered, 98°6 per cent. of all the cases will 
be completely disinfested from the ankylostoma 
worms. 

Most but not all the ankylostoma worms are 
passed during the first twenty-four hours following 
arbon tetrachloride treatment, while most of the 
ascaris are passed during the second twenty-four 
hours. More female ankylostoma worms than male 
worms are expelled. 


COMPARATIVE RESULT OF TREATMENT BY CAREON 
TETRACHLORIDE, OLEUM CHENOPODH AND THYMOL. 
All the cases were treated as out-patients. No 

preliminary purge was given, but the drug was 
followed in three hours by a purge. In the case of 
oleum chenopodii eastor-oil was used; with the 
other two anthelmintics magnesium sulphate was 
used. 

Dosage.—Oleum chenopodii was given in doses 
of 1:5 c.c. for an adult, 1 e.c. for children twelve to 
fourteen years, and 4 e.c. for children of seven years. 
The drug was given in gelatin capsules. Thre 
courses of such treatment were given, Thymol 
was given two doses of 2 grammes for an adult, 
14 grammes for children twelve to fourteen years, 
and 4 gramme for children of eight years. The 
drug was given in cachets. Three courses of such 
treatment were given. Carbon tetrachloride was 
given in doses of 5 c.c. for adults. For children the 
doses were as stated in the previous table. One 
course of such treatment was given. 

The result was as follows: of 737 patients treated 
with carbon tetrachloride 564 were cured; of 118 
patients treated with oleum chenopodii 59 were 
cured; of 53 patients treated with thymol 20 were 
cured. 

It is evident from this that carbon tetrachloride 
under the conditions detailed above is by far the 
best drug of the three and the cheapest to use. 


INTESTINAL 
ANKYLo- 


EFFECT OF CARBON TETRACHLORIDE IN 
PARASITIC INFECTIONS OTHER THAN 
STOMIASIS, 

Qxyuris Infection.—Large numbers of Ozxyuris 
vermicularis worms are expelled as a result of the 
administration of carbon tetrachloride. In many 
cases several thousands of the parasites can be found 
when counting the ankylostoma worms expelled. 
The drug is more effective in this infection than 
any other known drug, but if does not afford 5 
complete eure. Many eases after the lapse of 
three to four weeks are found to be infected in 3 
mild degree. Oxyuris infection is one of the most 
difficult to cure. 
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Ascaris Infection.—Sixty-eight cases which har- 
boured both ankylostoma and ascaris worms were 
given carbon tetrachloride on the basis of 5 c.c. adult 
dose followed by a purge of magnesium sulphate. 
The re-examintion showed that forty-nine were 
cured and nineteen were still harbouring the para- 
site. Carbon tetrachloride is inferior to oleum 
chenopodii as an anthelmintic in ascariasis. 

Trichostrongylus Infection.—Seventeen cases har- 
bouring this parasite in addition to ankylostomiasis 
were given carbon tetrachloride according to the 
above routine. Only one case was found on re- 
examination to be free from trichostrongylus 
infection. 

Hymenolepis nana Infection.—Six cases harbour- 
ing Hymenolepsis nana were given carbon tetra- 
chloride in 5 c.c. doses. None of them was cured. 

Lamblia Infection.—Carbon tetrachloride was ad- 
ministered to three cases who had been suffering 
for a long time from dysentery characterized by 
irregular attacks with intervals of no complaints. 
Microscopical examination of the stools revealed 
the presence of Lamblia intestinalis only. The 
three cases were relieved of their dysentery infec- 
tion after taking carbon tetrachloride, and ex- 
amination of the stools was negative for Lamblia 
intestinalis and its cysts. Six months have passed 
since the treatment and the cases are enjoying good 
health. One of them, however, had dysenteric 
symptoms for one day, but these have disappeared 
without treatment. The stools were examined im- 
mediately after this attack, but no lamblia or cysts 
were discovered. So far the results of treatment 
of this resistant protozoal infection are encouraging. 


SUMMARY. 


Carbon tetrachloride is & valuable and safe anthel- 
mintie in ankylostomiasis. It is effective to some 
extent in ascariasis and oxyuriasis. It is also a 
valuable remedy in lamblia infection. 

The optimum dose for cases with Ankylostoma 
duodenale infection is 5 c.c. for an adult to be 
followed by a saline purge. The drug is more 
effective if preceded by a saline purge in addition. 
It is slightly aperient and is little absorbed in the 
intestine and is excreted in the stools. 

No confinement to bed after administration is 
necessary. 

Repeated doses of the drug are to be avoided 
exeept after a long interval. 

. The drug should not be given in cases with renal 
diseases; severe intestinal bilharziasis, hemorrhoids, 
and hepatic disturbances. 

, Only pure carbon tetrachloride should be used; 
its freedom from poisonous impurities should be 
guarded against by previous administration to ex- 
perimental animals. 

Carbon tetrachloride is much cheaper than thymol 
or oleum chenopodii. It is particularly suitable for 
anti-ankylostomiasis campaigns. 


III.— The Control of Bilharziasis in Egypt. 

The Incidence of Infection.—Bilharziasis is a 
widely spread disease amongst the population of 
Egypt. : 

Although there is proof of the existence of bil- 
harzia infection in mummies of 1250-1000 B.c., 
reliable records as to the incidence of infection in 
Egypt were collected during the latter half of the 
last century only. 

The infection with bilharziasis is probably in- 
creasing in Egypt. This may be accounted for 
by the continuous construction of small irriga- 
tion eanals and drains throughout the country. 
These are favourable places to the snail-carriers of 
bilharzia. 

Infection with Schistosoma hematobium is pro- 
bably homogeneous throughout the country, whilst 
infection with Shistosoma mansoni is practically 
localized to the north of the Delta. Other localities 
have still to be investigated before this conclusion 
can be accepted as final. 


Tue Screntiric Basis or MEANS OF CONTROL OF 
BILHARZIASIS. 


Before the discovery of the life history of the 
schistosome parasites, the means of infection with 
the disease was not known and consequently pre- 
vention was merely guess work. It was suspected 
at an early period that water was the source of in- 
fection, but no serious efforts were attempted at 
prevention. 

When the life history of the Egyptian human 
schistosome was discovered by Leiper, 1915-1918, 
it served as a sure basis for preventive measures. 

Three species of genus Bullinus act as the inter- 
mediate hosts of Schistosoma haematobium (Bilharz, 


1852); Bullinus contortus Michaud, 1829, B. 
dybowsky Fischer, 1891, and B. innesi Bour- 
guignat. 


The life cycle of S. mansoni Sambon, 1907, is 
similar to that of S. haematobium, substituting 
Planorbis boissyi Potiez and Michaud, 1388, for 
snails of the genus Bullinus. 

If the life cycle could be broken at any of its 
stages, the parasites would not develop and the 
disease will be controlled, If the break in the cycle 
is a complete one the disease will be abolished, 
but if it is not thorough the incidence of infection 
will be decreased to a certain extent. 

The possibilities of breaking the cycle can be dis- 
eussed under the following headings: (i) Protection 
of man from being infected with the cercariæ; (i) 
Guarding streams against pollution; (iii) Killing the 
miracidia; (iv) Extermination of the molluscan in- 
termediary host. 

Bilharziasis in “Egypt is a problem of grave 
national importance. Statistics show that about 
75 per cent. of the inhabitants are infected. The 
disease affecting children in early life arrests to a 
certain extent their bodily and mental devclopment, 
whilst amongst adults it deteriorates the value of 
manual labour. It causes a good deal of suffering 
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and claims a big toll of mortality, which has been 
estimated by Griesinger at 25 per cent. of all deaths, 
and, aecording to Ferguson, at 8 per cent. In 
addition, it predisposes to infection with other dis- 
eases and diminishes the normal resisting power 
of the body. 

The problem of combating this disease is both 
difficult and complicated, in addition to its enor- 
mous magnitude. The difficulties, however, are not 
' unsurmountable. 

A campaign proposed to combat this disease ought 
to be so planned as to attack the disease from 
different aspects at the same time. Each measure, 
although by itself might be inefficient, yet it will 
ensure to a certain extent the success of other 
measures. The following are the promising points 
of attack: (1) Prevention of the pollution of irriga- 
tion channels by (a) Erection of house and village 
latrines and inducing the inhabitants to use them; 
(b) Propaganda amongst inhabitants illustrating the 
dangers of stream pollution (c) If possible enlist- 
ing the co-operation of religious authorities in con- 
lemning stream pollution. 

(2) Guarding water used for drinking and house- 
hold use by: (a) Localizing the spóts where villages 
can draw their water. These must be from the river 
or eanal where no snails are present; (b) Protect- 
ing that locality from pollution; (c) Advising the 
inhabitants to store their water on the premises for 
forty-eight hours before use. 

(3) Attempt at exterminating the mollusea by: 
(a) Utilizing the summer rotation of irrigation in 
Egypt causing. dryness of the small irrigation 
channels; (b) Treating the small amount of water 
left in these channels with copper sulphate solution ; 
(c) Guarding the intake of these channels against 
the introduction of snails by proper sieves if 
possible. 

(4) Treatment of infected individuals on a large 
scale. : 

At present the attempt at the extermination of 
snails appears the most promising. The system 
of irrigation in Egypt controls in a unique manner 
the water supplied to any particular area. The co- 
operation of the Irrigation Department with the 
Department of Public Health in such a project is 
fundamental, 


IV.—Parasitic Diseases at Saft el Enab Village. 


INTESTINAL AND URINARY Parasitic WORM INFECTION 
IN AN EGYPTIAN VILLAGE. 





The investigations detailed in this report were 
carried out at Saft el Enab, a village near Daman- 
hür, in the Delta. There was an unexplained high 
incidence of mortality in the village during 1922. 
The opportunity of investigations being undertaken 
at the village was utilized to arrive at the extent 
of parasitic worm infection in a fair sample of the 
population. This included representatives of all age 
periods of both sexes, as well as the different social 
classes met with in such a village. 


Four registered midwives were employed in 
visiting houses and collecting samples from women. 
It was evident that only the poor women who 
were mostly field workers submitted specimens 
easily. The midwives could not influence women 
Írom better class families to do the same. 

With males, conditions were different. They 
were easily influenced by argument and demonstra- 
tion of the different phases of the life history of 
some parasites and the havoe brought about by 
them. Microscopical demonstration of living speci- 
mens always appealed to them. In spite of their 
lack of education, these people were very sensible 
and inquisitive, discussing what they see when they 
are treated in a gentle manner. 

Method of Examination.— Urine was centri- 
fugalized and the deposit was pipetted into a watch 


glass and examined with a low power of the 
microscope for S. hematobium eggs. It was 


found that sedimentation in a conical urine glass 
and examining the sediment was not sufficiently 
accurate to show cases'of mild infection. 

A smear of the feces on a slide 3x1 inches was 
examined. In addition about 1 gr. of the stool 
was emulsified, strained in a wire sieve and con- 
centrated sodium chloride solution added to it 
(floatation method). After fifteen to twenty 
minutes the surface film was lifted by means of 
a platinum loop and examined for eggs. 

In most cases the hemoglobin index was tested 
by the Talquist hemoglobinometer ; blood-fihns 
were made for differential counts and the weigh: 
and height of the person were recorded as index 
to his state of nutrition. 

Treatment was administered to those who volun- 
tarily applied for it, which, after a few demonstra- 
tions of Ascaris and Tenia saginata expelled, in- 
cluded most of those examined. 

Of the 274 persons whose urine and feces were 
examined, 262 were found to be infected with one 
or more parasites, and only twelve individuals were 
free from any evidence of infection as could be de- 
tected by the methods employed. This gives an 
incidence of parasitie worm infection in the whole 
population of at least 95:6 per cent., and only 4-4 
per cent. of the population are presumably free 

Species met with.—Ova of nine species of hel- 
minth parasites and the larve of one were met 
with during the investigation. These were: 

Trematodes.—(1) Schistosoma hematobium (Bil- 
harz, 1852) Weinland, 1858. (2) S. mansoni (Sam- 
bon, 1907) Leiper, 1918: 

Cestodes.—(3) Tania saginata, Goez, 1782. (4) 
Hymenolepis nana, von Siebold, 1852. 

Nematodes. —(5) Ascaris lumbricoides,- Linneus, 
1758. (6) Ankylostoma duodenale (Dubini, 1843) 
Creplin, 1854. (7) Strongyloides stercoralis (Bavay, 
1876) Stiles and Hassal, 1902. (8) Trichocephalus 
frichiurus (Linneus, 1771) R. Blanchard, 1895. 
(9) Eterobius vermicularis (Linneus, 1758) Leach, 
1853. (10) Trichostrongylus sp. 
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BinHARZlA INFECTION. 
Snails in the Irrigation Canals. 

The canals were all surveyed for their molluscan 
fauna. The following species were found: 1— 
Bullinus contortus, Michaud, 1928. 2—B. dybow- 
sk, Fischer, 1801. 3—B. (Pyrgophysa) forskali, 
Ehrenberg, 1831. 4—Cleopatra bulimoides, Olivier, 
144. 5—Lanistes bolteni, Chemnitz, 1786. 6— 
l'unorbis boissyi, Potiez and Michaud, 1838. 7—- 
P. mareoticus, Innes, 1884. 8—Vivipara unicolor, 
Olivier, 1801. 

Uf these species, Nos. 1 and 2 interest us ns 
camiers of Schistosoma hemwtobium, and Nos. 6 
and 7 as carriers of S. mansoni. The species of 
Planorbis were fairly common all along the terminal 
branches of the irrigation canals. Where these 
canals have been cleaned lately the shells were 
quite evident in the dry mud on either side of the 
channel, attracting attention by their white colour. 
P. boissyi was by far the commonest species 
met with. 

Only eight specimens of P. mareoticus were 
collected. Bullinus was fairly common in these 
canals, although in less numbers than Planorbis. 

S. hematobium infection was more widesperead 
than infection with S. mansoni. . 

All classes of the community and both sexes were 
infected with S. hematobium to practically the same 
extent. The infection was very mild. None com- 
plained of the disease. They had very mild bladder 
symptoms which they did not trouble about. On 
the other hand, the field workers were heavily in- 
fected with S. mansoni and were in many cases in- 
capacitated by it. The universal complaint was 
diarrhea with blocd. Some of the children and 
females who occasionally visit the fields and do 
some work there, were infected in a mild degree 
with S. mansoni, but they seldom complained of 
any symptoms, the ova found in the stool being in 
most cases the only clue to their infection. 


Schistosoma haematobium. 


Infection with this parasite is by far the most 
prevalent at Saft el Enab. No less than 73 per cent. 
of the 818 individuals whose urine was examined 
were found to be infected. The infection was com- 
mon in all classes of the community and in both 
sexes, Specimens of urine were centrifugalized, if 
diree& examination of the deposit proved negative 
to S. hematobium ova. High speed centrifugaliza- 
lion destroys the ova and liberates the miracidia. 
300-400 revolutions per minute for one or two 
minutes is all that is required. 


In most of the 232 -positive cases of S. hemat-' 


ohium infection, the characteristic ova were met 
with in the urine. 

. When tartar emetic is administered to cases with 
both S. hematobium and mansoni infection, the 
ova disappear from the urine long before any change 
could be noticed on S. mansoni ova in the stools. 


In no case was S. mansoni ova met with in the 
urine, 
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Schistosoma mansoni. 


Infection with S. mansoni is limited to the in- 
testinal tract, particularly to the large intestine. 

The ova of this parasite are detected in smear 
preparations of the stools mixed with normal saline 
or water and examined with a low power of the 
microscope. 

The floatation method devised for detecting Anky- 
lostoma ova destroys the ova of S. mansoni owing 
to the high osmotie pressure of the solution causing 
the ova of the latter parasite to collapse and thus 
rupture. 

'The ova of parasites living in the small intestine, 
ie, Ankylostoma, Ascaris, &c., are thoroughly 
mixed with the liquid contents of the bowel and 
ean be looked for with safety in any portion of the 
stool. 

The condition is different from S. mansoni, the 
ova are voided through the mucus membrane of 
the large intestine, particularly that of the sigmoid 
and rectum. The fecal contents of the sigmoid 
portion of the gut under normal conditions are solid 
or semi-solid in consistence. The rectum under 
normal conditions is empty. 

The ova are found smeared on the surface of the 
fæces in a layer of mucous that surrounds the fecal 
mass and particularly in the last portion of the stool 
mixed with blood and mucus if present. 

In cases where there is diarrhea the eggs are 
mixed with the motion to a certain extent. In 
such cases if blood is present, it is in the portion 
containing it that most of the ova are found. 

It is extremely important where S. mansoni in- 
fection is suspected to have the whole of the stool 
sent for examination and the proper portion selected 
for making the smears. Instructing the patient to 
bring a piece of the stool in a small glass tube will 
certainly lead to negative findings where proper 
examination would have revealed infection with 
this parasite. 

In view of the difficulty in finding S. mansoni 
ova in the stool, especially when one smear is ex- 
amined, it is almost certain that the reported in- 
cidence with this parasite underestimates the true 
condition of affairs. S. hematobium infection of 
the urinary tract is easily detected, and thus the 
reported results probably reveal the actual con- 
dition as regards the prevalence of that infection. 


Tenia saginata. 


Ova or segments of Tenia saginata were met with 
in the feces of three individuals only. They were 
all males. It is interesting to note that two were 
brothers and both were butchers by trade, On 1n- 
quiry as to ingestion of uncooked meat it was re- 
vealed that both brothers used to eat a little of the 
raw peri-nephritie fat so as to entice the customers 
as to the good quality of their meat. 

Four c.c. of Filiz mas extract were administered 
after a preliminary twenty-four hours’ fasting and 
a saline purge. Another purge followed three hours 
later, The older brother (24 years old) passed one 
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T. saginata coiled in one lump complete with head 
and very few detached mature segments. The whole 
worm measured 425 em. when it was in a fresh 
condition. The younger brother (18 years old) passed 
two T'. saginata worms. "They came out in a long 
string and took more than two hours in passing. It 
was & very tedious process. In spite of instructions 
not to pull them out, forcible traction was evidently 
used, with the result that the string of strobila was 
broken. Neither head was found, although pieces 
measuring more than 2 metres of both worms were 
passed comprising the very small immature seg- 
ments 1-2 cm. from the neck region. These un- 
mistakably belonged to two different wonns, 

The older brother harboured in addition 5S. 
hematobium and munsoni. His hemoglobin index 
was 85 per cent. The younger brother harboured 
S. hematobium and Ascaris in addition to the T. 
aaginata. 

The third case was a carpenter 28 years old. 
There was no history of his eating raw meat. He 
harboured in addition S. hematobium and Ascaris. 

It is to be expected that T. saginata infection 
will be found to be comparatively common in 
Egyptian villages. The meat is not inspected and 
thus there is no means of condemning infected 
careases before consumption, 


Hymenolepis nana. 


This parasite of man is identical morphologically 
with Hymenvlepis fraterna, a cestode which is a 
common parasite of rats and mice. It is, however, 
distinct from it biologically, each species being 
peculiar to its host only. 

There is à good deal of evidence to show that the 
ova of this parasite are seldom recognized by prac- 
titioners in Egypt, and so it has so far attracted 
little or no attraction. 

Fives cases of Hymenolepis infection were met 
with. Three were males under ten years of age 
and two were females both between twenty and 
thirty years old. 

It was not possible to treat these cases and secure 
specimens of the parasite and study their patho- 
genic effect on the host. 

The eggs, which were quite distinctive, float in 
concentrated saline solutions and thus could be 
detected by the floatation method. 

Very little is known about the pathogenic action 
of Hymenolepis infection. Nervous symptoms and 
derangement of digestion are ascribed to it, It is 
commonly a parasite of children, although it is 
sometimes found in adults, 


Ascaris lumbricoides. 


Next to Schistosoma hematobium, Ascariasis is 
the most widespread parasitic infection met with 
at Saft el Enab. No less than 64 per cent. of the 
inhabitants showed evidence of its presence. In 
most of the 210 positive enses the ordinary fertilized 
ova of Ascaris were seen, In seven cases, however, 





. of a large Petri dish 17 em. in diameter. 
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unfertilized ova only were found. These are irregulai 
in shape, rather elongated and bear the characteristic 
knobs seen on the normal eggs, which are frequently 
stained yellow or brown with bile. 

Unfertilized eggs signify the absence of mak 
worms from the intestine. "This is frequently th« 
case when the host harbours a single worm or at 
most two. Two of the seven cases showing un 
fertilized eggs were treated with santonin. One 
passed a single female and the other passed twc 
females. i 

It is peculiar that infection with a single Ascaris 
is frequently accompanied with serious nervous sym 
ptoms, especially in children and young adults. 

In one case both fertilized and unfertilized Ascaris 
eggs were seen. Such a coincidence could not be 
easily explained unless we suppose that one female 
got isolated from the rest of males, Whatever may 
be the right explanation the fact is worth recording. 

Ova of Ascaris were sometimes met with having 
a smooth outline and no bosses on the surface. 
The ovum is easily mistaken by the uninitiated fo: 
that of Ankylostoma duosdenale. Its thick shell 
and unsegmented content ought to be sufficient to 
indieate its true nature. 

Judging from the approximate number of ova. met 
with in one slide the infection was found to be 
severest amongst children. In one ease a male 
child of seven years expelled as a result of treat- 
ment with one dose (020 gm. santonin) 81 Ascaris 
and he was still passing worms. The number of 
worms passed by this child eaused an excitement 
amongst the inhabitants, who applied for examina- 
tion in Jarge numbers as a result of this practical 
demonstration. 


Ankylostoma duodenale. 


Amongst 381 individuals examined, evidence of 
Ankylostoma infection was found in 55 cases. 

In all cases a smear was first examined and then 
the floatation method. was applied. The latter method 
was very successful, especially as the Ankylost oma 
infection in most cases was very mild and few eggs 
only could be seen. It was found necessary to 
leave specimens in salt solution for fifteen to twenty 
minutes before examining the surface. Otherwise, 
the results could not be relied upon. 

Clinically severe cases of ankylostomiasis were 
very rarely met with. 

The following method for examination for 4An/-y- 
lostoma larve was found to be the most effective. 
About 40 gm. of feces. are taken and mixed with 
2 c.c. of water to form a thin paste in the bottom 
The cover 
of the Petri dish is lined with a circular dise of 
filter paper which is always kept moist. It is found 
necessary to moisten that filter paper once every 
twenty-four hours. The preparation is always kept 
closed. In Egypt it is sufficient to keep the Petri 
dishes at room temperature. In colder climates it 
it best to keep it in an incubator at temperature 
ranging from 25° C. to 80° C 
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It is found that the mature larve migrate from 
the fecal mass upwards to the moist filter paper in 
ihe cover. They can be collected by swelling the 
ever with a few e.c, of warm water and pouring 
it into a proper receptacle when it is found to con- 
tain the larve free from the fecal matter. 

The process of collecting larve ean be repeated 
every day for several days. From one such prepara- 
tio as much as 40,000 larve were collected in 
four days. 

It was found that success depends upon the re- 
action of the medium, the slightest acidity continu- 
ing over several days kills the larve, Excess of 
alkalinity has the same effect. The best medium 
is neutral or slightly alkaline. 

In eultures kept at room temperature ranging 
from 33? C. to 379 C. mature larve were collected 
on the third day. Details of observations on the 
development of larve will be published later. 


Enterobius vermicularis. 


The eggs of this parasite were met with in the 
stools of five cases only. This does not give any 
idea as to the real incidence of infection with this 
parasite. The eggs are seen in the stools only in 
rare circumstances when the adult female is rup- 
tured, due to injury or manipulation of the specimen. 

In connection with another investigation at 
Qualyüb, Enterobius vermicularis eggs were seldom 
seen in the stools, but on administration of anthel- 
minties for Ankylostoma, adult E. vermicularis were 
met with in a high percentage of the cases. 

It is probable that the infection is widespread, 
although it cannot be gauged by the examination 
of the stools for eggs. That the presence of eggs 
in the stools is in most cases the result of rupture 
of the adult females is confirmed by the common 
experience that eggs, whenever met with are found 
in large numbers. 


Trichostrongylus sp. 


The egg of Trichostrongylus as seen in the fresh 
stool has a thin transparent shell and contains a 
morula, It is rather longer and narrower than the 
Ankylostoma egg, for which it is commonly mis- 
taken. This egg was met with in eight cases. Tt 
is easily detected by the flotation meth: d as applied 
to Arkylostuma. There are three species of Pricho- 
strongylus that are reported from man in Egypt. 
\ll three species inhabit also the intestine of sheep 
ind camels in Egypt. 

These species are: (1) Trichostrongylus instabilis 
‘Railliet, 1893), Looss, 1895. (2) T. probolurus 
To a 1896), Looss, 1905. (3) T. vitrinus, Looss, 

It is practically impossible to distinguish between 
these various species from the ova which are closely 
identical. It is only by adult specimens that the 
species can be determined. The pathogenesis of 
these parasites is not known, 


INTESTINAL BILHARZIASIS CAUSING AN EPIDEMIC- 
LIKE INCREASE OF MORTALITY IN AN EGYPTIAN 
VILLAGE. 


History of Outbreak. 


Towards the end of August, 1922, the Medical 
Officer of Markaz Kom Hamada noticed that for 
some time past there was a steady increase in the 
number of deaths at Saft el Enab. 

A cordon was established at the village on August 
26, and all sick people were compulsorily isolated. 
From the beginning there was no uniformity in the 
symptoms or signs manifested by the patients. The 
medical officers in touch with the cases were not in 
agreement as to the cause of the outbreak or as 
to the diagnosis of the malady. 

Mixed bacillary dysentery was the diagnosis 
tentatively arrived at. Antidysenteric serum was 
given a trial, but its results were unfavourable. 
Better results followed the use of emetine, which 
was tried empirically, although amcebe or cysts 
were not found in the stools of patients to any 
extent. à 

We are in a position now to understand why 
emetine gave better results. It benefited the bil- 
harzia, which was the main cause. In addition, us 
the disease ended in some cases fatally there was 
an opportunity for a careful post-mortem to be 
carried. cut. 

The number of cases received at the hospital was 
twelve, of whom five died. None of these cases 
had any rise of temperature in hospital except for 
an occasional day following intravenous injection 
of tartar emetic. All of them were emacisted and 
weak although not confined to bed. They had suf- 
fered from diarrhea with blood for a long time in 
the past with periods of improvement and sub- 
sequent relapses) Many of these cases lost one or 
more adult male relatives by the same disease. 
Their women relatives were healthy. 

The freedom of women and children from this 
disease was one of the most interesting and peculiar 
features of the outbreak. On instructing the mid- 
wives to collect specimens of urine and feces from 
women in the village, we were told with evident 
chagrin that the women were flourishmg and 
healthy and it was only the poor men who were 
affected, 

One thing was common in the post-mortem find- 
ings of all cases examined and that was bilharziasis 
of the intestine in varying degrees of severity. H 
was frequently associated with periportal cirrhosis 
of the liver. 

It is evident from the clinical, laboratory and 
post-mortem findings that the majority of the cases 
seen at Saft el Enab were suffering from severe 
bilharziasis of the intestinal tract. The severity 
of the infection can be gleaned from the fact that 
Schistosoma mansoni ova often in lerge numbers 
were easily demonstrated in the small amount of 
fæces sent on cotton swabs for bacteriological ex- 
amination. Nine out of twelve swabs were found 
to contain ovn. 


66 THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. [Sept. 1, 1925 


Although clinical and post-mortem examination 
pointed to intestinal bilharziasis as the main cause 
of the disease and mortality at Saft el Enab, the 
outbreak was labelled bacillary dysentery. Bilharzia 
is so common in Egypt that it is held in contempt 
by the medical profession, It is not thought to be 
a sufficient cause for death. This is borne out by 
the numbers of death returns labelled as due to 
bilharziasis or ankylostomiasis in the whole country. 

Intestina] bilharziasis in fairly advanced condition 
is a serious disease. With the large intestine studded 
with large fleshy papillomata that are liable to 
slough and leave ulceration, the raw surfaces are 
constantly irritated by the fæcal contents of the 
bowel and exposed to their multifarious bacterial 
contents. 'lhey are occasionally parasitized by the 
Entama@ba histolytica of dysentery. Cirrhosis of 
the liver (periportal type) is frequently present in 
advanced cases. 

The inevitable diarrhea caused by irritation of 
the bowel is chronic, lasting for months. This is 
generally accompanied by a certain degree of 
toxemia having in most cases a fatal termination. 
The cause of death is labelled in many cases 
dysentery, heart failure, cirrhosis, &e., and the 
primary cause is not mentioned. 

Why the disease assumed an epidemic-like 
course at Saft el Enab is not definitely known, but 
two theories are offered: (a) A superimposed heavy 
infeetion with intestinal bilharziasis occurred during 
the summer of 1922. The channels around Saft el 
Enab are a suitable habitat for the snails; or (b) 
A mild bacterial infection broke out, i.e., bacillury 
dysentery to which the adult males previously de- 
bilitated by bilharziasis succumbed while the other 
members of the community escaped. The series of 
end canals surrounding Saft el Enab sufficiently 
explained the high incidenee and severity of in- 
testinal bilharzial infection. 

The main feature of the outbreak at Saft el Enab 
is the excessive mortality of adult males. Similar 
conditions have been prevailing at this and other 
villages during the previous years. The only dif- 
ference was that these deaths were spread through- 
out the year and thus had attracted no attention. 
In some villages the number of deaths in adults 
Was as much as five times the expected number of 
deaths. 


Recommendations carried out at Saft el Enab. 


At the time during which the investigations were 
carricd out the following routine was gradually 
evolved: (1) Tartar emetic to be administered 
intravenously to all cases of bilharzial infection. 
2) Ankylostomiasis cases were treated with thyimol. 
and ascariasis and santonin. (3) Segregation of the 
sick was stopped. All patients were allowed to pro- 
cecd to their houses. 

They were instructed to visit the cordon at the 
proper time for treatment. (4) All debilitated in- 
dividuals were given free meals at the cordon three 
times a day. The following proposals were sub- 
mitted to the Trrigation Authorities with a view to 


inodifying the course of the canals round Saft el 
Enab to make them less suitable as a habitat for 
the snails. (1) The canal passing through the 
village to be abolished, — (2) Reconstruction of the 
irrigation canals to ensure a continuously flowing 
water with no dead ends. (3) To establish such a 
canal at a considerable distance from the village 
buildings, to lessen the chance of young children 
becoming infected and to the people from using it 
lor the disposal of refuse. (4) Encouraging the 
people to use " sakins " (water wheel) instead of 
the universal use of the !* taanbour.’’ 

(5) The extension of Kalashan drain which ends 
within two kilometres from the village so that :t 
may help in draining the surrounding marshes. 
It will also be useful in another way. During 
'" tahark " when most canals are dry, the canals 
at Saft el Enab contain a certain amount of water 
which preserves the life of the snails. A drain in 
the locality will help in drying up these canals and 
thus destroying their snail inhabitants. 

Bilharziasis of the urinary tract is widely spread 
»mongst the inhabitants of Nag Hamadi district. 
About 75 per cent. of the total inhabitants are in- 
fected. Ankylostomiasis infection is present to a 
lesser extent. About 44 per cent. of the inhabitants 
are infested, 

The widespread bilharzia infection is significant 
us it has been stated by authorities that bilharzia 
infection is not widespread in Upper Egypt. This 
was thought to be principally due to the absence 
of irrigation schemes which necessitate the presence 
of canals and drains, which are the principal habitat 
of the snail carriers of bilharzia, 

Such irrigation channels are found around Nag 
Hamadi district. 

Most of these canals are the result of private 
enterprise on the part of His Highness Prince 
Youssef Kamal and a European company estab- 
lished in the neighbourhood. It might be safely 
concluded that these irrigation schemes caused the 
spread of bilharzia infection amongst the epople. 

It is in the interest of those large proprietors 
that the inhabitants of Nag Hamadi district should 
be freed of their infection as they would become 
hetter fitted to carry on the agricultural work for 
the landowners. At present most of the agricultural 
class are depleted by this chronie disease, which 
is often contracted during childhood, of a good share 
of their energy. The landowners are obliged to em- 


ploy them weak as they are at the standard market 
value. 


VI.—A New Trematode Parasite of the Rat, 
Echinostoma  7Egyptiaca now. sp. 


During the summer of 1928 a rat, R. rattus, was 
caught in the Publie Health Laboratories, Cairo. 
The animal was killed and dissected for evidence 
of parasitie infection. — Blood-films contained Try- 
panosoma lewisi in large numbers. In the small 
intestine seven Trematode parasites were found. 

The Trematodes were living and the microscopic 
examination revealed that they were members of 
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the family Echinostomid:. All the parasites were 
adults with the uterus full ot ova, The ova were 
detected in the feces of the animal. 

Hitherto only one species of this family, Echino- 
stoma spiculator, was described from the rat by 
Dujardin in 1845. We are indebted to Professor 
R. T. Leiper, of the London School of Tropical 
Medicine for supplying us with the account given 
by Dujardin on £. spiculator. On careful study 
f the scanty literature available of this parasite 
we came to the conclusion that the Echinostoma 
met with in Cairo is specifically differeut from 
Dujardin’s species. We propose to name it JP. 
equptica. 


Description of the Parasites, 


Fresh specimens are pinkish in colour. Speci- 
mens fixed in Schaudinn are dirty white. Pre- 


served specimens are about 6:6 mm. in length 
and 08 mm. in breadth. Fresh specimens vary 
in length according to their condition of contruc- 
tion or relaxation, The parasite is elongated, ribbon- 
like with a tapering cephalic end and a rounded 
caudal extremity. The cephalic end is triangular in 
shape, its apex contains the oral sucker with the 
mouth opening. The body is flattened dorso- 
ventrally. 

The cephalic extremity is surrounded by a double 
row of 48 thick pointed spines. The cephalic third 


of the body is closely beset with small spines over 


the whole surface. Caudal to the ventral sucker, 
the cuticular spines become fewer and far between, 
caudal to the testes they apparently ccase altogether. 
The cephalic pole is triangular in shape and is 
separated from the rest of the body by a distinct 
groove. It is surrounded peripherally by a double 
row of spines, which encircles the head except at the 
middle line ventrally. They are forty-three in num- 
ber. On either side of the middle line ventrally there 
is a group of five spines, i.e., close to one another. 
Rach spine is 50 microns in length. — The spines 
are crowded laterally. but are wider apart dorsally. 
The ventral sucker is placed in the mid-ventral line 
closer to the cephalic line than to the caudal end. 
It is one millimetre distant from the cephalic ex- 
tremity. The sucker is large in comparison with 
the size of the Echinostoma. It is 0°5 millimetre 
in diameter, The oral aperture opens at the pointed 
cephalic end. It is 0°10 millimetre in length, being 
little longer than it is broad. The opening leads 
into a thin elongated esophagus surrounded with a 
thick globular muscular bulb. The intestinal ceca 
branch from the cesophagus 077 millimetre from the 
cephalic extremity. The intestinal exea are thin 
and curving round the acetabulum, pursue a direct 
course caudally till they end blindly close to one 
nother at the posterior end. Each intestinal 
cecum is a little shorter than the length of the 
parasite and lies close and parallel to the lateral 
horder of the worm. The caca are hidden from 
view in most of their course by the profuse vitelline 
glands. 

All the genital organs with the exception of the 
vitelline glands lie between the two testinal ceca. 


m 


Male Organs.—The two large testes lie caudad of 
the ovary one cephalad of the other, close to the 
Venda) end of the worm. The caudal testis lies 
15 millimetres from the posterior end. Each testis 
is elongated and slightly lobed. The anterior testis 
is 0°78 millimetre in length and 046 millimetre in 
breadth, The posterior testis is 0-9 millimetre in 
length and 0°37 millimetre in breadth. The space 
betweeu the testis is 7 microns. The cause of the 
vast difference could not be traced. The cirrus sac 
is large and elongated, being O5 millimetre in 
length. It opens into the genital pore close to the 
bifurcation of the intestinal ceca cephalad of the 
acetabulum. 

Female / Organs.—The ovary lies in the mid- 
ventral line practically midway between the cephalic | 
and caudal ends. It is pre-testicular. The ovary 
is rounded in shape, being 0:3 millimetre in diameter 
und 0:3 millimetre cephalad of the anterior testis. 
The fine ovarian duct begins at its caudal extremity 
and is surrounded by the large and irregularly 
shaped shell gland which lies close to the ovary. 
To the right of the shell gland lies the large re- 
ceptaeulum seminis while caudal to it, the two 
vitelline ducts meet and join the ovarian duct. 

The vitelline glands are numerous and extend 
over more than two-thirds of the total length of the 
body surrounding and obscuring from view the in- 
testinal ceca. The glands on either side approach | 
caudad of the posterior testis extending as far as 
the mid-ventral line. . 

The uterus is slightly convoluted and lies mostly 
in the mid-ventral plane between the two intestinal 
ceca cephalad of the ovary. It is packed with ova. 
The termination of the uterine canal passes dorsal 
of the acetabulum, ending in the vagina which opens 
into the common genital pore in conjunction with 
the male organs, 

Ova.—The ova are decp brown in colour and oval 
in shape. They are opereulated. The ovum is 100 
microns in length and 57 microns in breadth. Ova 
contain collections of cells with a large amount of 
yolk. The genital opening lies in the mid-ventral 
line anterior to the acetabulum and posterior to the 
junction of the intestinal ceca. The genital open- 
ing is not raised above the surface of the body. 

Excretory Organs.—The excretory pore lies at 
the caudal extremity. The excretory vesicle is 
hidden by the vitelline glands. 

Host.—The common house rat (R. rattus). 

Habitat.—Small intestine. 

Locality.—Cairo, Egypt.—The type species has 
leen deposited in the Parasitological Museum ot 
the Public Health Laboratories, Cairo. 


VII.—Complement Fixation Reaction in Bilharziasis 
by the use of Fasciola Hepatica Extract as an 
Antigen. 


The present investigation was undertaken before 
the writer was aware that some serologists in 
Europe have already attempted the serum diagnosis 
of bilharziasis by using Fasciola hepatica extract 
as an antigen, 
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The idea was that as liver fluke infection and 
bilharziasis were two diseases caused by two para- 
sites of the same class, a serologieal group reaction 
night be present, similar to that found in bacterial 
infections. 

Fairley's complement fixation for bilharziasis re- 
quires an antigen prepared from cercarin infected 
snail livers. Such material is not always available 
and cannot moreover be easily prepared. Liver 
flukes, on the other hand, are met with in every 
slaughter-house and. exist in such large quantities 
to allow of casy preparation, 

Hoppli appears to.be the first to have recorded 
results showing that he obtained positive comple- 
ment fixation in infections of both Schistosoma 
mansoni and S. bovis, He employed alcoholic ex- 
tracts of adult F. hepatica as an antigen, 

Bettencourt: and Borges, repeating Hoppli's ox- 
periments, were unable to confirm his results 
with cases of S. hematobium, Out of twenty-three 
bilharzia cases, seventeen gave negative results and 
six only were positive. 

Le Bas found that alcoholic extracts of F. 
hepatica were capable of fixing complement in a 
greater degree with sera from persons infected with 
Schistosoma than with normal sera. The fixation 
with the sera investigated was found to be weak 
and of little diagnostic value. 

Recently Fairley and Williams showed, in cor- 
roboration with other former co-workers, that in 
hepatica distosomiasis of sheep, specific antibodies 
were present in the blood of the infected animals, 
and that extracts of F. hepatica possess true anti- 
genie properties. The authors recommend the 
complement fixation test for the diagnosis of fluke 
infection in man. 


ANTIGEN, 


(1) Alcoholic Katract.—Fresh flukes obtained from 
the bile ducts of infected sheep were thoroughly 
washed with normal saline solution to get rid of the 
bile. 20 grm. of the washed flukes were well ground 
with sand in a mortar. 200 c.c. of aleohol (95 per 
cent.) were added to the resulting paste, and the 
whole was put in a sterile bottle. The bottle was 
left for seven days in the incubator at 37° C., being 
well shaken daily. The extract was then filtered 
through filter paper. 

(2) Watery Eatract.—This extract was prepared 
in the same way as the previous one, with the ex- 
ception that half per cent. carbolie saline was used 
instead of alcohol, and the incubation was for twenty- 
four hours only. ` 

The antigens were then standardized for the 
estimation of their anti-complementary dose, One- 
third of this dose was taken as an antigen dose for 
the complement fixation test, 


PREPARATION OF THE 


TECHNIQUE OF THE COMPLEMENT FIXATION TEST. 


05 e.c. of a 1: 4 dilution of the patient's serum, 
05 e.c. of antigen and 0:5 c.c. of fresh serum of 
guinea-pig (diluted 1: 10) were placed in a water 
bath at 370 C. for 40 minutes. To this, 0:5 c.c. of 
a 5 percent. emulsion of sheep's red hlood-eorpuscles 


and 0:5 e.c. amboceptor (4 m.h.d.) were added. 
After remaining for 20 minutes in the water bath, 
the result was read. 

The investigations here recorded were made on 79 
cases of Bilharzia hematobium infection in which 
ova Were present in the urine, and on 32 negative 
cases in which no ova were found. The alcoholic 
extract was used in 45 of the positive cases and in 
20 of the negative cases. 

The earbolie saline extract was used in 34 of the 
positive cases and in 12 of the negative cases. 

The Wassermann reaction was done with all sera, 
using the alcoholic extract. Cases showing positive 
Wassermann reaction were eliminated. 

The results of complement fixation in bilharziasis 
cases using the alcoholic extract show that the 
aleqholic fluke extract is capable of binding com- 
plement with 71:1 per cent. of the positive bil- 
harziasis sera. 

With carbolic saline extract, fixation occurred in 
67-6 per cent. 

Some of the negative cases gave also complement 
fixation with fluke extracts. This may be explained 
by the fact that these cases were not after all nega- 
tive. Microscopical examination alone of the urine 
does not eliminate the possibility of bilharzia infec- 
tion in a country like Egypt where the disease is 
widespread. 

In addition, intestinal bilharziasis, which is also 
fairly common in Egypt, has not been excluded in 
the negative cases here cited, 

CONCLUSION. 

Alcoholic and watery extracts of F. hepatica 
possess antigenic properties against sera of bil- 
harziasis cases, which can be demonstrated by the 
complement fixation test. 

The diagnostie value of the test is limited, as 
practically 30 per cent. of the positive cases gave 
negative results. 

F. hepatica extracts cannot be utilized for 
the diagnosis of F. hepatica infection in a man in 
countrics where bilharzia is endemic. 


VIII.—The Classification of the 
Ankylostomine. 


The classification of the Ankylostomine has been 
the subjeet of discussion among helminthologists 
for a long time. Lane, in 1917, reviewed the sub- 
ject and proposed to amend the definition of the 
subfamily Ankylostomine, limiting it to the genus 
-Inkylostoma only. This would appear to be justi- 
fiable, but he also proposed a new subfamily 
Necatorine synonymous with Bunostominge, Looss, 
1911, with certain amendations. 

The reasons given by Lane for proposing a new 
subfamily were: ! 

(1) The possibility that the genus Bunostomum, 
Rail., 1902, may be a synonym of Monodontus, 
Molin, 1681. Railliet and Henry had, however, dis- 
posed of this in 1910 in a paper entitled '' Quelques 
helminthes nouveaux " in which they defined the 
genus Bunostomum and proposed the name Eumonc- 
dontus for Monodontus and defined it. The name 
Eumonodonlus is now merely a synonym, 





Family 
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(2) Lane preferred to have the type of the family 
the genus Necator, which was more familiar than 
Bunostomum, This does not justify discarding a 
previously established family name. 

Leiper, 1908, was the first to divide the bursate 
nematodes with a mouth capsule into: (a) those with 
a mouth guarded by:ia corona radiata—'' Strongy- 
line,’ and (b) those with dilated mouth capsule 
guarded by teeth or cutting plates and curved 
dorsally—Ankylostomine. This is a classification 
based on very natural and outstanding charac- 
teristics. 

Railliet and Henry, 1909, classified all bursate 
nematodes with a mouth capsule under the Anky- 
lostominee, Looss, 1911, raised the subfamily 
Ankylostominzs, Leiper, 1908, into a family rank 
Ankylostomidis. He restricted the subfamily Anky- 
lostomine to Ankylostoma and Uncinaria. The 
genus Uncinaria is certainly more allied to Buno- 
stomum and Necator than to Ankylostoma. This 
is the view held by Lane, 1917, who restricted the 
subfamily to the genus Ankylostoma only. 

The classification proposed by Hall, suppressing 
the family Ankylostomide, is a retrograde step on 
what had been advanced before. 

The following scheme agrees in essential detail 
with Lane’s classification with the single exception 
of re-establishing the subfamily Bunostomine in 
an amended form. 


Famity ANKyLostomip&, Looss, 1911. 

Definition.—Bursate nematodese, with a horny 
mouth-capsule with its aperture pointing dorsally. 
No corona radiata. The family contains so far two 
subfamilies : . 

1.—Ankylostomine, Leiper, 1908, amended Lane, 
1917. Opening of mouth capsule is provided ven- 
tially with paired chitinous teeth, vulva in the pos- 
terior part of the body. Type genus: Ankylostoma, 
Dubini, 1843. Type species: A. duodenale, Dubini, 
1843. Other genera: Galoncus, Railliet and Henry, 
ned Type species: G. perniciosus, von Linstow, 

5. 
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Key TO GENERA OF ÅNKYLOSTOMINÆ. 


Mouth capsule, greatly reduced in size and is pro- 
vided with a dorsal cone and two dorsal lancete; 
inhabits cysts in the intestinal cell—Galoncus. 

Mouth capsule was reduced in size; opening of 
dorsal cesophageal gland does not project freely into 
the mouth cavity, inhabits the lumen of the intes- 
tine—Ankylostoma. 

2.—Bunostominge, Looss, 1911, amended. 

Opening of mouth capsule is provided with smooth 
chitinous plates, vulva about the middle of the body. 
Type genus: Bunostomum, Railliet, 1902. T. S. 
Trigonocephalum (Rud., 1908), Railliet, 1902. 

Other genera: Bustomum, Lane, 1917. T. S.: 
B. phlebotomum, Raill., 1900. Necator, Stiles, 
1908. T.S.: N. americanus, Stiles, 1902. Brachy- 
clonus, Raill. and Henry, 1910. T.S.: B. indicus, 
R. and H., 1910. Gaigeria, R. and H., 1910. T.S.: 
G. pachyscelis, R. and H., 1910. Bathmostomum, 
R. and H., 1909. T.S.: B. sangeri, Cobbold, 1879. 
Grammocephalus, R. and H., 1910. T.S.: G. clath- 
ratus, Baird, 1868. Monod:; mtus, Molin, 1861. T.S. 
M. semicircularis, Molin, 1861. Uncinaria (Froe- 
lich, 1789), Looss, 1905. T.S.: U. criniformis 
(Goeze, 1782), Raill., 1899. 


Key To WHE GENERA or BuxosrOMIN X. 


1.—Intestine with a diverticulum running towards 
head end. Teeth springing from floor of mouth with 
tips notehed—Grammocephalus. 

Intestine simple: 2.—Buccal capsule with shelf- 
like projections. Externo-dorsal ray arises from the 
corresponding branch of dorsal ray—Bathmostomum. 

3.—Dorsal and externo-dorsal rays asymmetrical : 


Two ventral lancets in floor of mouth—Buno- 
stomum. Two ventral and two dorsal lancets pre- 
sent—Bustomum. 


4.—Bursa, pincer-like, dorsal lobe well developed ; 
mouth with two ventral lancets only: Dorsal ray 
tridigitate; vulva dm anterior half of body—Gaigeria. 
Dorsal ray bidigitate; vulva in posterior half of 
body—M onodontus. 

5.—Buccal capsule with four lancets in relation 
to the dorsal cone: Externo-dorsal ray narrowed at 
its origin; spicules barbed at their tip—Necator. 
Externo-dorsal ray not narrowed at its origin: 
spicules not barbed—Brachyclonus. Buccal cap- 
sule with two ventral lancets only in relation to 
dorsal cone-—Uncinaria. 
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ANNUAL REPORT OF HOSPITALS AND DISPENSARIES 
IN BIHAR AND ORISSA FOR THE YEAR 1923. 


By COLONEL H. AINSWORTH, M.B. F.R.CSS,, I.M.S. 
Inspector-General of Civil Hospitals, Bihar and Orissa. 


THERE were 485 hospitals and dispensaries open 
on January 1 and 546 on December 31, 1923, an 
increase of 61. 

The total number of patients treated at the State, 
public, local fund and private-aided dispensaries was 
3,586,552. 


DISEASES. 


The year under review was a healthy one. The 
death-rate was 295'0 per mille compared with 24'1 in 
the preceding year. This slight increase was probably 
due to malaria and plague which were prevalent in 
certain districts. 

The total number of deaths from cholera decreased 
from 26,805 to 8,198. 

Plague was much more prevalent in 1923 than it 
was in the previous year; the death-rate per mille 
rose from 0'4 to 0'8. Certain districts of the Patna 
and Tirhut divisions were chiefly affected. 

Small-pox was prevalent in certain districts during 
the year and the deaths increased from 2,560 in 1922 
to 3,161. 

Deaths from malarial fevers rose from 578,656 in 
1922 to 599,840 in 1923. The total number of 
patients treated for malaria in hospitals and dis- 
pensaries was 932,508. 

Quinine can be bought at offices of civil surgeons 
and sales are gradually increasing since the price of 
the drug fell. 

26,439 patients were treated for influenza in hos- 
pitals and dispensaries in 1923. Vaccine was provided 
by Government to all civil surgeons and superinten- 
dents of jails, free of cost, and was available whenever 
required. 

The total number of patients treated for the vene- 
real diseases was 64,172. A special grant of Rs. 12,000 
was made for the purchase of special drugs used in 
the treatment of syphilis. This grant was distributed 


to all Sadr and police hospitals and to many sub- 
divisional dispensaries. 

Rai Bahadur Dr. P. N. Das continued his investi- 
gation in connection with filariasis and read a paper 
at the Indian Science Congress on the results of his 
previous year’s work. Ninety-two cases were treated 
by him in 1923, against 90 in 1922, with good 
results. A special hospital for the treatment of these 
cases has been built and equipped at Puri. 

The number of cases treated for kala-azar increased 
from 17,212 in 1922, to 20,619. This increase is 
probably due to patients coming to hospitals more 
freely for treatment and not to an increase in the 
prevalence of the disease. The treatment by intra- 
venous injection of various drugs appears to be 
increasing in popularity in many of the districts 
where the disease is prevalent. 

The cases treated in hospitals and dispensaries for 
tubercle of the lung numbered 8,924 against 6,825 in 
1922, and deaths among them were 131 and 116 
respectively. There are no special hospitals for the 
treatment of these cases. 

Ankylostomiasis is prevalent all over the province— 
the northern districts appear to be more heavily 
infected than others. During the year a special 
investigation was commenced by Dr. Korke in the 
Singhbhum district under the auspices of the Special 
Research. 

In the ten leper asylums at work during the year 
there were altogether 2,082 resident lepers against 
2,010 in 1922. 

The buildings of the Ranchi Radium Institute have 
been completed and equipped. The successful treat- 
ment given in past years has drawn a large number 
of patients, and the rise in figures will show that the 
work of the institute is greatly appreciated. There 
were 189 new cases treated in the year under report 
against 86 in 1922. 
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ANNUAL REPORT OF THE SUDAN MEDICAL SERVICE 
ON CIVIL MEDICAL WORK IN, THE SUDAN, FOR 


THE YEAR 1924. 


GENERAL CONSIDÉRATIONS AND PROGRESS. 


Considerable progress has been made along the lines 
laid down in last year's annual report, with a view to 
bringing medical help to the main mass of the popula- 
tion for the most part situated out of reach of the 
hospitals. 

It is hoped thus not only to improve the general 
health and efficiency of the population and to prevent 
loss of life from endemic.and epidemic diseases, but 
also in the less sophisticated areas by gaining the 
confidence of the people, to materially aid the 
administration and the development of the country. 


DISPENSARIES AND ASSISTANT MEDICAL OFFICERS. 


Seven assistant medieal officers were passed out in 
the early part of this year and sent to dispensaries 
in various parts of the Sudan. 

New dispensaries have been opened at Goz-Rageb 
in Kassala Province on the Atbara and at Karkoj in the 
Fung Province; the former to reach the large number 
of nomad Arabs who come down to the river from 
the Butana during the dry season, the latter to reach 
the people in & populous district which is becoming 
an important cotton growing area, and where kala- 
azar, malaria, bilharziasis and ankylostomiasis are 
endemic. 

Two travelling dispensaries have been opened at 
Hill& Nuer and Abwong respectively, the assistant 
medical officers in question travelling round with 
the district commissioners and treating all sick 
who may collect. The sick treated on these tours are 
for the most part cases of syphilis and yaws, with a 
certain percentage of wounds, ulcers and eye diseases. 

Dispensaries are also in course of construction at 
Talodi and Gebelein and will be opened at the 
beginning of next year. 

Twenty small dispensaries are in course of construc- 
tion or are already constructed in the irrigated area 
of the Gezira, one dispensary being placed in the 
centre of each 5,000 feddan block. Twenty sanitary 
hakims are in course of training for work in these 
dispensaries. Three of these dispensaries have already 
been opened and are doing very good work. The time 
of the sanitary hakims of these dispensaries will be 
divided between anti-mosquito work and the treatment 
of sick. 

ANTI-BILHARZIAL WORK. 


Marked progress has been made with the anti- 
bilharzial campaign in Dongola Province, and there 
is every reason to hope that the disease will be 
stamped out in this Province in the course of the 
next two years. The great difficulty is the lack of 
adequate British supervision. It was only possible 
to spare a medical inspector for this work for two 


months during the year under report. It is hoped 
that a medical inspector will be able to be spared 
for four months during the ensuing year. The work 
is one of the, utmost importance, as it is desired 
to prevent this disease spreading from this important 
reservoir of labour to the irrigated area of the Gezira. 
This would be a disaster. 


ANKYLOSTOMIASIS. 


An ankylostomiasis survey has been commenced 
in Dongola Province, where this disease is known to 
be prevalent. It is hoped that it will be completed 
in the course of this winter and that a large number 
of the cases will by then have been cured. 


TRACHOMA. 


An especial effort has been made to deal with 
trachoma (Egyptian ophthalmia) in Dongola Province 
during the last year, but it is doubtful if any real pro- 
gress can be made until a larger subordinate staff and 
increased British supervision can be provided, 


SENNA DaM WORKS. 


Under this heading is considered the work at 
Makwar and the work on the main canal as far as 
Hag Abdulla. The results obtained during the past 
year have been extremely satisfactory. The malaria 
admission rate among the Egyptian labourers, who 
are the susceptible element, was further reduced to 
1 per cent., and this in spite of the fact that the: 
rainfall was an exceptionally heavy one, and that the 
first batch of labourers were brought up at the end of 
September instead of at the end of November, as in 
the previous year. The successful nature of these 
results is the more striking when it is remembered 
that Makwar used to be à malarial swamp of a very 
virulent type during the high Nile and the rainy 
season. 

SCHOOL OF MEDICINE. 


The opening of the School of Medicine took place 
last February. The ten students at present under 
training are reported to be making very good progress 
with their first-year subjects. It is hoped that it will 
be possible to admit a further class of students for 
training this January, when the present class has 
completed its first year’s studies. The medical and 
surgical work at Khartoum and Omdurman Civil Hos- 
pitals has been reorganized with especial reference to 
the teaching work at the School of Medicine. 


Syphilis. 


Every hospital and dispensary carries out anti- 
syphilitic work. 22,260 injections of novarsenobenzol 
have been administered during the year. About half 
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of the work of the outlying dispensaries is anti- 
syphilitic work. There is reason to believe that the 
incidence of this disease has definitely diminished 
during the last eight years in the Northern and 
Central Sudan. In the areas in which anti-syphilitic 
work has been actively carried on during the last ten 
years, such as Omdurman and the Blue Nile Province, 
there appears to be no doubt that far fewer cases of 
primary and secondary syphilis are presenting them- 
selves for treatment. It is not, however, possible to 
give definite figures to support this conviction. 


Tuberculosis. 


Two hundred and ninety cases were admitted to 
hospitals for tuberculous diseases during the past 
year The percentage rate is not increasing and this 
in spite of more accurate diagnosis. 

Itis believed that this disease is not on the increase, 
and that it will tend to decrease as the general 
standard of living improves and as malaria, worm 
infections and other debilitating factors are gradually 
got under control. 

Dysentery. 

There is a steady increase of the total number of 
cases, and in particular an increase of the number 
diagnosed as bacillary dysentery. The total increase 
is due to two factors: (i) The increased willingness 
to come to the hospitals for treatment; (ii) The 
increasing accuracy in diagnosis in out-stations. A 
great many cases which were formerly reported as 
diarrhoea are now reported as dysentery. This parti- 
cularly applies to bacillary dysentery. The number 
of bacillary cases attending provincial hospitals is 
still very much understated. 

The rise of the total cases from 531 in 1923 to 716 
in 1924 is very marked. It will be necessary to watch 
the incidence of this disease very carefully, with a 
view to ascertaining if this increase is due to the 
reasons given above or if there is some other factor 
or factors involved. 

Kala-azar. 


This disease is endemic in the neighbourhood of 
the Blue Nile above Sennar, on the Dinder and the 
Rahad. The population in this region appears to be 
partially immune. The cases reported nearly always 
occur in people born and brought up in some other 
part of the Sudan, who spend a shorter or longer 
period in this endemic area. Thirty-two cases were 
seen in Singa district alone in the last nine months 
and there is reason to suppose that a far larger 
number of cases exists. An endeavour is being made 
to collect further evidence on this question. 


Leprosy. 


The information obtained is of necessity very in- 
complete, and especially so in the southern provinces 
where the tribes are not under close administrative 
control. 

There appear to be many more cases in the Southern 
Sudan than in the Northern and Central Sudan. As 
regards the Southern Sudan, the disease appears to 


be widespread, but very little can be done until the 
confidence of the native has been more fully gained 
by the spread of general medical work. Later it may 
be possible to induce the natives to attend daily for 
out-patient treatment at hospitals in the few cases 
where they happen to be within reasonable reach of 
a hospital; or if too far away, to consent to be 
admitted to special leprosy wards or hospitals as 
in-patients. Every effort is being made, however, to 
treat patients with the resources at present at our 
disposal. 

As regards the Northern and Central Sudan, the 
incidence of this disease appears to be much lower. 
The disease does not seem to be spreading and the 
position is not in any way very alarming. 

At present, although the treatment of leprosy has 
made considerable strides, we are still not in possession 
of any specific cure. When a cure for leprosy has 
been discovered in any way comparable to its effect 
on this disease to that of novarsenobenzol on syphilis, 
then no stone will be left unturned to bring this cure 
within reach of every affected native, both in the 
North and in the South, but in particular in the South, 
where the disease is most dangerous. 


Influenza. 


This disease was widespread in the early months 
of the year, but the type was not severe and but few 
deaths occurred. 

Malaria. 


Owing to the more favourable spacing of the rains 
in the rainy season of 1923 the malaria incidence 
was not heavy. A severe local outbreak of malaria 
occurred at Nuri owing to extensive mosquito breeding 
taking place in the large number of pools left by 
the falling Nile and in wells. This in reality is 
attributable to lack of British supervision owing 
to shortness of staff. 


Cerebro-spinal Meningitis. 

Severe outbreaks of epidemic cerebro-spinal menin- 
gitis occurred in the Fung Province in March and 
September. 603 cases were reported with 138 deaths. 
The true totals were in all probability much higher. 


Dengue Fever. 
An outbreak of dengue fever occurred at Atbara in 
the early months of the year. 


LEPER ASYLUM AT OMDURMAN. 


This asylum is under the administration of the 
Sudan Medical Service, but the doctors of the Church 
Missionary Society hospital very kindly undertake 
the care and treatment of the patients. 

Seventeen patients were admitted during the year, 
two were discharged as non-infectious and six died. 
There were twenty-eight patients in the asylum at 
the end of the year, fifteen of whom were men and 
thirteen women. 

Fifteen of these have been found to be non-infectious 
and will be discharged as soon as arrangements 
can be made for their maintenance after discharge. 
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Two hundred and fifty-six intramuscular injections 
of moogrol were administered. The doctor in charge 
notes considerable improvement in the general con- 
dition of the patients." He attributes this largely to 
the more liberal diet given in the leper asylum; 
patients before admission are often very under- 
nourished—but be thinks that the moogrol injections 
have also contributed to this improvement. He is 
not, however, enthusiastic as to the results obtained 
by the use of this drug. : 


EPIDEMIC JAUNDICE. 


An outbreak of epidemic jaundice occurred in an 
isolated working party at Railhead during the months 
of February and March, 1924. Ten cases, including 
one British inspector, attended for treatment. Six of 
the cases were mild and were treated at Railhead ; the 
remainder were evacuated at Atbara and Port Sudan. 
The following short summary of the symptoms, &c., 
by the Medical Inspector in charge at Railhead, is of 
interest :— 

Symptoms.—Attacks were preceded 
diarrhoea or constipation. 

The illness generally started with a rise of 
temperature, headache, lassitude, loss of appetite, 
and nausea. 

Vomiting.—Occurred in half the cases. 


by either 





Pain.—Four of the patients had considerable pain 
and tenderness in the epigastrium and right hypo- 
chondrium. 

Liver.—Was definitely enlarged in three cases. 

Fever.— Temperature rose abruptly to 100 -101? F. 
at onset and remainder between 997-100? F. for about 
seven to eight days. 

Stools.—Pale in eolour—in three cases definitely 
clay-coloured. 

Urine.—Highly coloured— bile salts present—no 
albuminuria. 

Jaundice—Present in all eases at some stage. 

Usually became obvious on third or fourth day of 
illness and continued for nine to ten days. 

Complications.—One case treated at Port Sudan 
Hospital relapsed on return to Railhead. 

He had all the above signs and symptoms, but his 
liver was not enlarged. He developed acute ascites 
and died from heart failure. 

The remaining cases made an uninterrupted 
recovery. 

Causation—No definite cause for the outbreak 
could be traced. 

The epidemic was confined to this party of fifty men. 

Their food and water supply was from the same 
source as for the main camp. 

Flies were very prevalent in this area, but not more 
than elsewhere. 
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ANNUAL REPORT ON THE WORKING OF HOSPITALS 
AND DISPENSARIES UNDER THE GOVERNMENT 
OF BENGAL, FOR THE YEAR 1923. 


By R. HEARD. 


Surgeon- General with the Government of Bengal. 


CALCUTTA HOSPITALS AND DISPENSARIES. 


Number. 

Twenty-four hospitals and dispensaries were work- 
ing in Calcutta at the beginning of the year under 
report. During the year two new institutions were 
opened, viz., the Entally and the Taltola Municipal 
Dispensaries which treat out-patients only, thus 
raising the total number of institutions to 26 in the 
latter part of the year. Seventeen of these institutions 
have indoor accommodation while the remaining 
nine treat out-patients only. 


Beds. 


The total number of beds provided in the 17 
indoor hospitals was 2,903 as against 9,857 in the 
previous year. The Sree Vishudhananda Saraswati 
Marwari Hospital, a private non-aided institution, 
showed an increase in its beds from 35 to 83, and 
the Medieal College Hospitals provided 8 more bes. 


On the other hand, in the Campbell Hospital there 
was a decrease of 10 beds owing to the conversion of 
one of the annexes into a theatre for septic operations. 
Thus there has been a net increase of 46 beds. 


Patients Treated. 


The total number of patients treated during the 
year was 416,019 (40,755 in-patients and 375,264 
out-patients) as against 438,899 (39,867 in-patients 
and 399,032 out-patients) in the previous year, or a 
decrease of 22,880 patients during the year. There 
was an increase of 888 in-patients, but a decrease of 
23,768 out-patients. The introduction of the system 
of charging small fees in the Medical College, Camp- 
bell, Sambhu Nath Pandit and Presidency General 
Hospitals, together with the comparative absence of 
epidemics, accounts for this falling off in the attend- 
ance of patients during the year. There was a 
noticeable increase of attendance in the out-door 
departments in the Carmichael Hospital for Tropical 


Diseases, the Kidderpore Municipal Dispensary, the 
Chitpur Dispensary, the Carmichael Medical College 
Hospitals, Belgachia, and the Sree Vishudhananda 
Marwari Hospital, where the system of charging fees 
was not in force. There was no marked increase or 
decrease of in-patients in the other hospitals. 

The death-rate among in-patients remained prac- 
tically at the same level as in the previous year, viz., 
11°26 per cent. 


Diseases. 


Cholera.—'The outbreak of cholera in 1922 was of 
a mild character as compared with the epidemic of 
1921. In 1923, the total number of in-patients 
treated was 1,302 with 274 deaths as against 1,527 
with 311 deaths in the previous year. The number 
of out-patients treated in 1923 was 161 as against 
226 in 1922. 

Kala-azar.—'The prevalence of this disease is 
becoming more and more revealed, and 5,599 patients 
were treated as against 2,940 in 1922. The results 
of treatment with antimony are reported to be very 
good, and the popularity of this treatment accounts 
for the increase in admissions to these hospitals. 

Malaria. —With the exception of diseases of the 
eye, malaria was responsible for the largest attend- 
ance, although the total number of cases treated 
during the year under review fell from 42,342 in 1922 
to 33,980 in 1923. The total number of in-patients 
treated in all the hospitals was 2,226 and the death- 
rate was 458 per cent. 

Small-por.—The incidence of small-pox was low ; 
only 108 eases were recorded in the Calcutta hospitals 
as against 356 in 1922. The number of in-patients 
treated was 76 with 21 deaths as against 283 with 96 
deaths in 1922, 

Influenza.—This disease was present in sporadic 
form throughout the year. The incidence of the 
disease has been gradually decreasing since the 
epidemic in 1918, the number of patients having 
fallen from 16,784 in that year to 6,447 in 1923. 
The mortality from this disease was 1574 per cent. 

Plague.—The number of plague patients treated in 
the Calcutta hospitals was 99 as against 71 in 1999. 
The mortality was high, the average death-rate being 
92°30 per cent. 

Tubercle of the Lung.—The attendance of patients 
suffering from this disease was greater than that in 
the previous year, viz., 3,951 as against 9,595. The 
number of in-patients treated was 790, and the aver- 
age death-rate 5152 per cent. 

Venereal Diseases.—The total number of patients 
treated for venereal diseases was 19,782. Of the 
former number, 5,436 males and 2,100 females 
suffered from gonococcal infection and 6,232 males 
and 2,301 females from syphilis, while 2,749 males 
and 964 females suffered from other forms of venereal 
diseases. The total number of in-patients treated 
during the year was 1,699. 

Diphtheria.—One hundred and thirty patients were 
treated in the Diphtheria Ward of the Medical 
College Hospitals, with a mortality of 23°07 per cent. 
Tracheotomy was performed in 50 cases, of which 
28 ended fatally. 
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DisrRICT HOSPITALS AND DISPENSARIES. 


The number of dispensaries in 1922 was 859. 
During the year under review 60 new dispensaries 
were opened and 5 were closed, a net increase of 
55 dispensaries as compared with 32 in the preceding 
year, and the number of dispensaries at the end of the 
year was 914. 

The system of subsidizing private medical prac- 
titioners was also adopted in the districts of 24- 
Parganas, Faridpur, Dinajpur and Khulna, and 9,212 
patients were treated under this arrangement, the 
number of private practitioners subsidized being five. 

The number of homceopathic dispensaries in exist- 
ence during the year was 27, 18 Ayurvedic dispens- 
aries and only 2 Unani dispensaries, in which 64,860 
patients received treatment. 


Patients Treated. 


The number of patients treated in mufassal areas 
in allopathie institutions was 7,082,603, and includes 
182,248 patients treated at dispensaries opened during 
the year under report. 

As usual, the largest number of patients treated 
suffered from malaria, viz., 2,101,954. Next come in 
order of frequency diseuses of the respiratory system 
other than pneumonia, tubercle of the lungs, diseases 
of the eye and ear, and of the stomach and intestines. 
The total number of patients who sought medical 
relief in the indoor wards of all classes of hospitals 
(allopathic) was 61,975, with a mortality of 6°38 
per cent. 

Diseases. 


Malaria.—Slightly over one-third of the total 
number of patients treated in the district hospitals 
and dispensaries suffered from malaria. Altogether 
2,101,954 patients were treated as against 1,988,577 
in 1922. The largest number of malaria cases 
occurred in the districts of Burdwan, Rangpur, and 
24-Parganas. Treatment by injections of quinine 
bihydrochloride was largely resorted to, and satis- 
factory results are reported. During the year 
1,736 lb. of quinine-sulphate (value Rs. 46,937) were 
sold by the Juvenile Jail to charitable hospitals and 
dispensaries under Government supervision. The 
Director of Public Health, Bengal, also distributed 
to these dispensaries free supplies of quinine and 
cinchona febrifuge. 

Influenza.—Altogether 51,769 patients were treated 
as against 62,152 in 1922. The greatest number of 
cases occurred in the districts of 24-Parganas (6,955), 
Mymensingh (6,342), Murshidabad (4,466), and 
Hooghly (4,399). 

Cholera.—There were only 8,389 cases of cholera 
as against 9,475 in 1922. Altogether 241 deaths 
were recorded as compared with 332 in 1922. The 
disease was most prevalent in Dacca district. 

Small-por.—From the statistics received it appears 
that the epidemic of this disease, which broke out in 
1919 and persisted in 1920, has been steadily 
decreasing. The number of cases has fallen from 
1,848 in 1920 to 282 in 1993. The total number of 
deaths recorded was only 10 as against 15 in 1922. 

Venereal Diseases.— The total number of patients 
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treated for venereal diseases was 82,575 as against 
78,957 in 1922. Treatment with arsenobenzol pre- 
parations has proved satisfactory. 

Tubercle of the Lwung.— The number of patients 
treated for this disease rose from 60,262 in 1922 
to 6,827 in 1923. In the two previous years, viz., 
1990 and 1991, the numbers were 5,894 and 5,805 
respectively. 

Kala-azar.—Cases of kala-azar are being diagnosed 
in increasing numbers. The number of patients 
treated in 1923 was 34,264 as against 15,566 in 1922. 
The disease is generally diagnosed by the aldehyde 
test, and the usual treatment is with injections of 
antimony preparations. Injection of a two per cent. 
solution of potassium-antimony tartrate or sodium- 
antimony tartrate is commonly employed, but the 
former is regarded as more satisfactory. In many 
districts training centres have been opened to impart 
instruction in the diagnosis and treatment of this 
disease. The greatest number of kala-azar cases was 
found in the Mymensingh district. It is reported 
that a few years back the disease was unknown in 
Mymensingh, but now it is found to be present 
everywhere in the district. The disease is prevalent 
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in the districts of 24-Parganas, Noakhali, Dacca, 
Tippera, Hooghly, and Nadia. 

Leprosy.—Altogether 4,144 patients were treated 
for leprosy, viz., 713 in the special Leper Asylums at 
Gobra, Raniganj, and Bankura, and 3,431 in general 
hospitals and dispensaries. The corresponding figures 
for the previous year were 804 and 1,385 respectively. 


GENERAL. 


The year under review has been marked by a rapid 
increase in the number of dispensaries, the District 
and the Union Boards playing a conspicuous part. 
The general health of Bengal was better than in the 
two previous years. The financial condition of many 
mufassal institutions, has, however, been unsatis- 
factory. In some places civil assistant surgeons 
have been replaced by sub-assistant surgeons, and 
in others, sub-assistant surgeons have been replaced 
by private practitioners. Subscriptions in many 
cases have remained in arrears. The introduction of 
the system of charging small fees has not been 
popular; in some districts it has led to an increase of 
income, but in others it has seriously interfered with 
the collection of subscriptions. 
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ANNUAL MEDICAL REPORT FOR BRITISH GUIANA 
FOR THE YEAR 1923. 


By P. JAMES KELLY, 


Surgeon-Ceneral. 


PuBLIC HEALTH (GENERAL.) 


THE population of the Colony on December 31, 
1923, was estimated at 299,199. There were 9,109 
births and 8,468 deaths. 


GENERAL DISEASES. 


(a) Tuberculosis.—The number of deaths registered 
as due to tuberculosis was 394. 

The Society for the Prevention and Treatment of 
Tuberculosis established in 1907, has, as usual, 
rendered good and efficient service. 

There are Tuberculosis Dispensaries in Georgetown 
and New Amsterdam, and Tuberculosis Clinics are 
regularly conducted in rural Medical Districts at 
Schoon Ord, West Bank, Demerara, and Buxton, 
East Coast, Demerara. 

The Tuberculosis Hospital at Best (near Georgetown) 
designed for the treatment of early cases of tuber- 
culosis, has had under treatment during the year 28 
males and 11 females. There were 7 deaths ——4 males 
and 3 females. 

(b) Enteric fever.—There were 476 cases of enteric 
fever notified in the whole Colony and 117 deaths. 

During the year 4,026 doses of typhoid-para- 


typhoid vaccine were supplied by the Bacteriological 
Department. 

(c) Diphtheria.—Thirty cases were notified during 
the year with 6 deaths. Ten of these cases and 3 
deaths occurred in Georgetown. 

(d) Chicken-pox.—The number of cases. notified 
was 29, of which 8 were in Georgetown. 

(e) Pneumonia.—The mortality from pneumonia 
was 772. 

As in the previous year a large proportion of these 
cases was of influenzal origin. 

(f) Bright's disease.— The number of deaths from 
Bright's disease and acute nephritis was 780 and 61 
respectively. 


LOCAL TROPICAL DISEASES. 


(a) Malaria.—'The deaths registered as due to 
malaria nunibered 1,080. 

The number of deaths from malaria in Estates 
Hospitals was 120. 

The Mazaruni and Potaro River areas, where the 
diamond and gold fields exist, are unfortunately highly 
malarious and a large percentage of miners contract 
the disease while engaged in these industries. With 
the further development of these mining areas and an 
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increased mining population it is anticipated that the 
Colony's malarial statistics will be materially in- 
fluenced for the worse. The type of malaria contracted 
in these regions is usually of the subtertian variety 
with severe gastric and intestinal (malarial dysenteric) 
symptoms. 

(b) Ankylostomiasis. — With the introduction of 
carbon tetrachloride the disease is being kept under 
better control, especially on sugar estates where 
routine examination of estate labourers is made by 
the medical officers. The number of cases treated in 
Government and Estates Hospitals during the year 
is 651. 

(c) Dysentery.—This disease is most prevalent in 
the rainy season from November to February. 

The number of cases treated during the year was 
936. This disease is mostly of the bacillary type. 
Some cases of amoebie dysentery occur and some 
that conform to neither species. 


ONDERNEEMING INDUSTRIAL SCHOOL FOR Boys. 


The daily average number of boys was 159'6 and of 
this daily average the percentage sick amounted to 
2°98. The chief diseases were malaria, fever and 
ulcers. There were 37 cases of malaria. There were 
5 cases of blackwater fever. Ankylostome infection 
has been controlled by routine inspection and 
treatment. In December, 1923, the percentage infected 
was 78. The number of cases transferred to the 
Public Hospital, Suddie, for treatment was 36. 


URBAN DISTRICTS. 


In the City of Georgetown there were 1,883 births. 
There were 1,583 deaths. The infant mortality was 
184 per 1,000 registered births. There were 168 
notifications of enteric fever and the number of 
deaths was 40. Malarial fever was the cause of 63 
deaths in the city. 

Filaria.— The number of cases with deaths due to 
filariasis during the year was 298 and 11 respectively. 

The total number of deaths registered in the Colony 
was 55. 

In this connection a special report has been 
published by the London School of Tropical Medicine 
—" Research Memoir Series— Volume V, Memoir 7, 
1924. Filariasis in British Guiana. (A Report of 
the Filariasis Commission, 1921)." 


RURAL AND VILLAGE AREAS. 


Sanitation, as in the previous year, is much 
handicapped owing to physical and meteorological 
conditions. The lack of proper drainage in the 
inhabited areas of the Jow-lying coastal belt and the 
consequent accumulation of stagnant water, furnishing 
mosquito-breeding areas, are the main problems to 
be contended with. 

Malaria is the most prevalent disease and is 
particularly fatal in the case of infants, due to its 
assuming the cerebral type. 

The drinking-water supplies, except where artesian 
wells exist, are not satisfactory, especially in periods 
of drought. The best solution of this problem is 


dependent on the extension of artesian well-water 
supplies. 

The latrine systems and disposal of sewage in 
rural areas are also defective and the situation is 
complicated through periodical floodings and lack of 
proper drainage. 


ANNUAL REPORT OF THE GOVERNMENT MEDICAL 
OFFICER OF HEALTH FOR THE YEAR 1923. 


I ntroductory. 


Preliminary remarks as to the Colony's position and 
the physical features of the inhabitated portion were 
introduced into the report for the first time in 1922. 
That information has this year been summarized. 

The year 1922 was remarkable for its very moderate 
rainfall throughout the middle portion of the year. 
The "long wet season ” of May, June and July was 
represented by moderate rain at intervals and none of 
the usual flooding occurred. The later rains were 
delayed and before their arrival in December the 
shortage of water had begun to be felt in several 
districts. 

The very heavy rain of December once more 
emphasized the urgent need of drainage of the coast- 
lands. Deep inundation of many villages occurred. 

The past year will always be historic in the health 
matters of British Guiana. In 1923 the prolonged 
negotiations for the sewering of the capital were 
completed and the contract for the work was signed. 
In that year also were initiated definite schemes for 
the drainage, irrigation and water supply of the 
coastlands. 

Of the total deaths in 1923 (whole Colony) 1,080 
were due to malaria, 117 to enteric fever, 1,165 to 
bowel complaints other than enteric fever, 710 to 
diseases of early infancy, 842 to kidney diseases, 394 
to tuberculosis, and 55 to filaria. 


Notes on Principal Diseases. 


Malaria.—The deaths registered as directly due 
to malaria numbered 1,080. 

This heavy mortality and the vast, though unre- 
corded, loss of working efficiency and of working time 
which malaria causes year by year are features of the 
Colony's life whose importance has long been urged 
by members of the medical service but which 
hitherto has not been grasped by the public. 

Recent speeches by publie men show that the idea 
still prevails that malaria prevention is an affair for 
the doctors. It cannot be too emphatical'y stated 
that it is no longer so. The way has been pointed 
out, the methods have been elaborated and the results 
of inaction have been proclaimed in and out of season. 
There is one essential, without which anti-malarial 
work in this Colony is like ploughing the ocean, 
namely, good main drainage. This is, perhaps, at 
last in sight, but when that is accomplished there will 
still be required a vigorous public opinion to strengthen 
the hands of those who must see to the carrying out 
of what Dr. Wise in 1919 called the “small, petty, 
irritating details, . small in themselves but 
of vital importance in the war with malaria.” 
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The conscientious carrying out of such duties is 
still resented by many of the people and by some of 
their representatives as unwarrantable interference 
vith persoral liberty. 

Enteric fever (including paratyphoid).— This disease 
did not assume epidemic character during 1923. 

Sex incidence of enteric fever was in the proportion 
of 100 males to 69 females, the respective numbers 
notified being 175 males and 121 females. 

The age incidence showed the usual preponderance 
of eases during the years of childhood, adolescence 
and early adult life. 71 per cent. of all cases were 
between the ages of 6 and 30 years. The usual 
disinfeetion of premises and chlorination of water 
vats after the occurrence of cases of enteric were 
carried out. 

Tubercülosis.—459 cases were notified, with a death 
rate of 1°3 per 1,000 persons living (whole Colony). 

The Society for Prevention and Treatment of 
Tuberculosis has carried on its usual work of com- 
bating this disease. Throughout the year the Gov- 
ernment Medical Officer of Health has been the 
Honorary Secretary and a visiting Physician of the 
Society. The Annual Report of the Society contains 
a full account of the work in connection with this 
disease. 

Other infectious diseases were notified as follows, 
diphtheria 30; chicken-pox 29; cerebro-spinal men- 
ingitis 1 ; and alastrim 1. 

Leprosy.— Throughout the year the Medical Officer 
of Health has visited discharged lepers from time 
to time. The conditions under which the rural 
population of British Guiana lives are seldom if ever 
such that satisfactory home isolation can be carried 
out. It would be better to discharge from the 
asylum only those cases in which the disease has 
heen definitely arrested. 

Ankylostomiasis.— Colonial statistics are not avail- 
able, but the frequency of infection admits of no doubt. 
Little diminution is to be looked for until satisfactory 
conservancy is the rule instead of the exception ; and 


fair conservancy for country districts will for the ` 


first time become a practicable proposition when the 
drainage works now foreshadowed are an accomplished 
fact. Where it is possible to combine therapeutic 
and preventive measures this disease has in this 
Colony as elsewhere been kept down to a minimum. 


NOTES ON LEPROSY AND ITS TREATMENT, FROM 
OBSERVATIONS MADE IN THE LEPER ASYLUM, 
MAHAICA, DURING THE YUAR 1923. 


Plea for an Anti-leprosy Campaign. 


The vast majority of cases of leprosy admitted in, 


this asylum are in an advanced stage of the disease. 

his is very regrettable, as in this way any specific 
treatment that may from time to time be advocated 
elsewhere is given here but a poor chance. Further, 
no effective control of the disease can be hoped for if 
lepers are left at large for such a long time before 
they are isolated in the asylum or elsewhere, and 
properly treated. 
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A local anti-leprosy campaign was suggested to the 
Government. This should start with a systematic 
search for lepers at large, throughout the Colony; 
this search should be missionary in character, and 
not such as to suggest in any way a police hunt; its 
object, fully explained beforehand to the publie, 
should be chiefly to bring within the reach of every 
leper in the Colony the most successful treatment of 
the disease. In suitable cases opportunity could be 
given to patients to be treated in their village, under 
conditions of proper isolation. In other cases patient 
explanation and gentle persuasion very often will 
succeed to make the patient decide to seek admission 
in the asylum, even before the machinery of the law 
is put into action to compel him to do so. 

It might be pointed out here that a few lepers have 
voluntarily walked into the asylum, and come to me 
for treatment. One of them stated that, apart from 
any hope of improving under the treatment, he 
thought the asylum was the best place for him, as he 
was afraid of passing on the disease to his family if 
he remained at home. 

Education of the people, hence, may be a valuable 
help towards stamping out the disease from the 
country; it may bring more patients to the asylum, 
and, above all, it will make them come earlier. 

It was also suggested putting into effect one of the 
recommendations made (indirectly) by tbe Leprosy 
Relief Association; the periodical examination of the 
members of the family of every leper—with this 
modification, that instead of limiting this examination 
to " members of the family " it be extended to all the 
" contacts," that is to every person who has been in 
close association with the leper. 


Early Diagnosis. 

This is of course of prime importance, from the 
point of view of treatment; the opinion of recent 
observers is that leprosy is non-infective in the early 
stages, so that isolation does not seem to be imper- 
ative then. 

Prodromata has been described. In the case of 
nodular leprosy : pyrexia, dyspeptic troubles, drowsi- 
ness, epistaxis, profuse sweating. I have been able 
to trace one or more of these symptoms, from the 
history as told by the patient, but they do not occur 
with regularity or constancy; also, they are common 
to so many other conditions. In the case of maculo- 
anesthetic leprosy, shooting pains (or " lancinating ") 
may occur very early, and are often described by 
lepers as rheumatism.’ 

These prodromata, apparently of little use, con- 
sidered by themselves, to the clinician may assume 
some diagnostic importance if associated with a 
family history of leprosy in particular cases. 

A few inmates declare that they suffered from a 
persistent cold in the head for some time before any 
definite sigus of leprosy made their appearance. In 
view of the possibility of the transmission of the 
disease (or, at least, one of the modes of transmission) 





1 Other early signs: (1) Bullie on the extremities, resulting 
in sores; (2) Starting contracture of fingers, with bending of 
little finger. 





occurring through the naso-pharyngeal mucosa, this 
information gathered from inmates is worth while 
recording. 


Differential Diagnosis from Syphilis. 


The initial manifestations of maculo-anesthetic 
leprosy—the leper spot, or spots, associated, perhaps, 
with lancinating pains—may give rise to a mistaken 
diagnosis. This has positively happened, and it may 
not be without prejudice to the patient. Once 
syphilis is suspected, the blood is tested, and if a 
positive Wassermann is obtained the diagnosis is 
considered as confirmed, and  novarsenobillon is 
injected. 

Now a positive Wassermann test is often obtained 
in leprosy. Further, novarsenobillon, or arsenic 
in other form seems to be harmful to maculo- 
anesthetic lepers. 

Novarsenobillon has been tried in a few cases; in 
the maculo-anesthetic cases it aggravates both the 
anssthesia and the ulcerations, or the macule (these 
extend). In one case, liq. Fowleri has the same 
effect. 
on a small series of cases they may not seem very 
conclusive. However, it must be remembered that 
both arsenic and the Bacillus leprx cause peripheral 
polyneuritis, hence it is not surprising that the 
former tends to aggravate a condition caused by the 
latter. 

Hence the differential diagnosis between leprosy 
and syphilis is not without importance. As this is 
one of very few exceptions to the specific value of the 
Wassermann test, if borne in mind, it may not often 
be the cause of a mistaken diagnosis. A nasal 
smear will clear up the doubt. Also leprous sera 
react with tuberculin, whereas syphilitic sera do not 
—according to some observers. 


The Initial Eruptions of Leprosy (and their Relation 
to other Symptoms). 


It seems that when the leper spot comes out, 
diagnosis is relatively easy. 

In nodular cases this initial eruption is an erythe- 
matous patch, red or reddishz:brown in negroes, 
purplish in fair persons; it is generally roundish, 
varying in size, but often about an inch in diameter ; 
it is raised above the surface, and the edges are 
sharply marked ; it is often tender, or “ burning." 

This ‘leper spot” appears most often on the face, 
cheek or forehead ; on the outside of the thighs and 
on the hips; sometimes on the anterior aspect of the 
forearms. After a variable interval the spot (or 
spots, as more may follow the first one) may disappear, 
or almost disappear, to be followed by the appearance 
of nodules, on the same spot or elsewhere. 

In the maculo-anesthotic cases, the initial eruption 
is a yellow roundish spot, well defined, but not raised 
above the surface; it becomes numb later on. The 
site of the eruption seems to bo more variable than 
that of the eruption of nodular leprosy ; it is often on 
the hip or on the face, but also on the chest, back, 
hands and knees. 

In some cases the spots are anesthetic from the 
first, but often they do not become so until some time 


As these observations have been made only | 
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afterwards— may be several months after their appear- 
ance. However, anesthesia in the extremities (as 
distinct from that in the patch itself) is usually an 
early sign; this loss of feeling in the fingers, generally 
those innervated by the ulnar nerve, is detected early 
by the patient. 

Loss of muscular power appears later on. Atrophy 
of the interossei muscles of the hand, resulting in the 
" main en griffe” is one of the most common results. 

After a variable time (from the appearance of the 
" spots,)" often a couple of years, the spots enlarge 
peripherially, their edges become raised and often 
studded with very small vesicles. These enlarged 
patches are pale-whitish in colour, dry and numb. 
This is soon followed by deformity, mutilation, and 
the formation of trophic ulcers. 

Mixed leprosy generally begins as one of the forms 
described above, and after some time, often several 
years, signs and symptoms belonging to the other 
form are superadded. Thus it may commence as a 
maculo-anzssthetic case, nodular infiltration following 
the nervous manifestations, or vice versa. Sometimes 
symptoms and signs of one form may appear sim- 
ultaneously with those of the other form. Thus a 
nodular leper spot may appear on the face, and 
anesthesia in the fingers. 


Transmission of the Disease. 


The theory of heredity, in & scientific sense, is not 
supported by facts as far as can be gathered from past 
and recent literature—unless it is changed into 
" hereditary predisposition," when the position will 
become similar to that of tuberculosis. No doubt 
leprosy runs in families, as shown by many cases in 
this asylum; this may only mean that members of 
the same family are in*a favourable condition for the 
transmission of the infection from one to the other. 

It seems that in one or two cases, children born in 
this asylum, and removed from tbe mother immed- 
iately after birth, have contracted the disease aíter- 
wards. No exact data are available, and of course 
there is nothing to prove that these children did not 


. contract the disease outside the institution, through 


prolonged contact with a leper. 

Whatever the usual mode of transmission may be, 
it seems very probable that in some cases the disease 
has been contracted through sexual intercourse ; the 
history of these cases point very clearly to this. lí 
this danger were known to the public, it would exert 
some restraint on the spreading of venereal disease, 
besides possibly helping to control the spread of 
leprosy itself. 


Aboriginal Indians free from Leprosy. 


No case seems to have ever occurred of an 
aboriginal Indian contracting leprosy. Among other 
persons, missionaries have passed several years among 
these Indians, but they never saw any of them 
afilicted with anything like leprosy. 

It may be mentioned here that the worst case in 
this asylum is that of a young Boviander girl; she is 
covered with ulcers, and no treatment, however 
persistent, has been of any use. 

It is possible that some racial immunity, however 
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feeble, present in afflicted races, but not in the Buck 
Indians, may aecount for the severity of this caso. 


Treatment —Ol. Chaulmooyre and Moogrol. 


In 1922, moogrol was used exclusively, and it was 
gven intramuscularly, as recommended by the makers, 
in doses of 1 c.c. to 6 c.c. at first; later in the year 
the dose was boldly increased up to 10 o.c. (5 c.c. or 
6 c.c. is the recommended maximum) without any 
ill effects. 

In 1923 the intravenous method has been tried, and 
compared with intravenous ol. chaulmoogrm. 

The intravenous method of injection is superior to 
the intramuscular one in some respects, it does not 
cause pain, indurations, or abscesses. 

Ol. chaulmoogre is not convenient for injections. 
It is very dense, and a large-bore needle is therefore 
required ; and only a very good syringe can draw it up 
in a short time. Also when injected intravenously it 
causes, in almost every case, a violent fit of coughing, 
due, it appears, to the formation of fat emboli in the 
pulmonary capillaries; this may not be without 
dangers, considering that a good number of lepers are 
also consumptives. 

Moogrol on the other hand is a light, mobile liquid, 
very easily injected through fine needles. It does not 
cause the violent fits of coughing mentioned above. 

The effects of the two preparations are the same. 
In several cases, however, the action of moogrol is 
more decided and more rapid. 

These effects confirm the conclusions drawn from 
the series of cases treated in 1922. Moogrol (and 
also ol. chaulmoogre) is capable of improving the 
condition of the lepers, and its action seems to be 
specific. The best results are obtained in early cases. 

The treatment must be persistent. In many cases, 
the effect of repeated courses of treatment is 
cumulative; patients who had improved in 1922 up 
to a certain stage and then become stationary for a 
time, showed further improvement in 1923, after 
another series of injections. 

By course of treatment is meant a series of six 
injections, weekly, starting from 1 c.c., and increasing 
the dose by 1 c.c. every week; this is the method I 
adopted after some trials. Often the last dose is 
repeated, 6 c.c. once or twice, in cases showing a very 
active stage of the infection, but otherwise relatively 
healthy. After an interval of six weeks—during which 
another series of cases are being injected—cases from 
the first series are given a second course, and so on, 
modifying the method to suit the gravity of the cases 
and the number of patients willing to be treated. 

Record syringes are exclusively used for these 
injections as the most suitable for aspirating oily fluids 
and these are accurately graduated in cubic centi- 

metres. A few needles are kept in continuously boiling 
water, and used in rotation, so that a perfectly sterile 
needle is used for each patient. 

The syringe itself is sterilized in the same way, in 
the first instance, and disinfected after every injection 
in Ac-Carbol 1 in 20 

The effects observed in 1922 have been obtained 
again in 1923; nodules tend to soften and become 
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absorbed, or break down and heal within a short 
period. Nodales that were ulcerated for some time 
heal up. Anesthesia is partially relieved — the 
" tingling ” sensation completely relieved in some cases. 

The effects in early maculo-anssthesia cases are 
pretty constant, and hence a probable prognosis can 
be attempted; the discoloured patches assume the 
colour of the surrounding skin, completely (or almost) 
disappearing; and the anesthetic area contracts con- 
siderably, but very often a small anesthetic or hypo- 
zsthetie area persists. Also, the weakened hand-grip 
due to muscular paresis is strengthened. It is 
unfortunate that these early cases that come under 
observation in this asylum are so few. 

Laboratory findings.—Very often, especially in bad 
nodular cases, a positive finding becomes negative after 
some methods of treatment, but not always so; so 
this may be accidental. Fragmentation of bacilli and 
loss of their staining properties (acid fast) have been 
noticed. This, however, has been known to take 
place in untreated lepers, and may be the result of a 
natural defensive process. 


Conditional Discharges. 


Many cases, among the maculo-anesthetic ones, 
can be discharged with relative safety, but it is always 
desirable, and instructive, to follow up these cases for 
a time—hence the usefulness of conditional discharges. 

At present the conditions under which district 
Government medical officers are willing to tolerate 
the return of a discharged inmate to his district are 
not very clearly definite, sometimes too vague, or 
tending to be chaotic. Perhaps something could be 
done to make the position clearer, so as to have some 
guidance in recommending discharges. 


Re-admission and Relapses. 


It is well to point out that a re-admission need not 
mean a relapse—often it does not. A case frequently 
met with is that of a maculo-anesthetic inmate, free 
from all signs of active leprosy for a long time, but, of 
course, deformed and mutilated as the result of the 
disease, with nerves partially destroyed, atrophic 
patches of skin and anesthetic areas—in other words, 
in a state of very poor and unstable trophism. A 
small trauma in such a person (a scald for example) 
will easily cause a purely trophic, non-specific ulcer; 
this superficial ulcer, plus the old anatomical changes, 
which nothing short of a miracle can ever cure, set in 
motion the machinery of the law—result, a re- 
admission. 

A provision could be included in the asylum rules, 
whereby in such cases, if the medical superintendent 
is satisfied that the re-admitted patient is as fit to be 
discharged as he was before, he could be discharged 
in a more expeditious way than usual. 


An Improved System of Recording Cases. 


The adoption of the “Index Card System" of 
making notes on cases is suggested. It is superior to 
any book system, being more elastic, and affording a 
quick and easy means of reference for taking statistics, 
etc., in fact for the study of leprosy in general. 
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The cards will be indexed alphabetically, different 
colours showing the various forms of leprosy (i.e., 
white for nodular, blue for maculo-anesthetic, pink 
for mixed). 

This system will ensure uniformity in the keeping 
of records by the successive medical superintendents. 


Also it will provide a quick but accurate method of 
recording cases. This is very desirable as the duties of 
the medical superintendent are multifarious, and on 
some days anything, from a fight between inmates to 
an unreliable contractor, may distract him for a 
considerable time from scientific work. 
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Fellow of the Royal Institute of Public Health, Examiner in Hygiene, Calcutta University, Chief Registrar of Births and 
Deaths and Superintendent of Vaccination, Calcutta. 


HEALTH DEPARTMENT. 


ViraL STATISTICS. 
The death-rate. 

The number of deaths registered during the year 
was 25,824, equivalent to a death-rate of 28:5 per 
thousand calculated on the census population for 
1921. This is a slight improvement on the returns 
for 1922. Though slight, it is very satisfactory to 
be able to point to a steady and uninterrupted fall 
in the general death-rate of the city for four years 
in succession, viz., from 42:2 per thousand in 1919 
io 28:5 per thousand in 1923. Though still much 
higher than in 1916-17, i.e., the years preceding the 
terrible series of epidemies of influenza, the death- 
rate now corresponds very closely to the average 
rate recorded from 1910-1915. The total general 
mortality figure of 25,834 includes 1,745 imported 
deaths. Excluding these, the death-rate for 1923 
becomes 26:5 per thousand. Unfortunately, as no 
correction for residents of Caleutta dying outside 
the city is possible, this cannot be accepted as a 
corrected death-rate. As pointed out last year, if 
nearly 2,000 persons already suffering from various 
diseases, frequently infeetious in character, enter 
the city and die, there are probably many more 
immigrants also infected who recover, not to mmen- 
tion contacts, “ carriers," &e. 

These figures give some idea of the constant 
stream of infection which is pouring into the city 
by rail, by river, and by road. Obviously the pre- 
vention of epidemics in a large Oriental city under 
these circumstances is an extremely difficult task. 


Variations in the mortality from different causes. 


Plague.—A mild recrudescence of plague, which 
hardly merits the term epidemic, occurred and 
caused 77 denths, i.c., almost half the number 
recorded in 1922, 

Cholera.—The epidemic of cholera was one of the 
mildest ever recorded in Caleutta. The number of 
deaths was only 914 as compared with 1,269 in 1922 
and 1,907 in 1921. In fact it only caused 48 more 


deaths than the remarkably mild epidemic of 1917, 
which is the record for Calcutta. 

Small-por.—Another comparatively localized out- 
break occurred this year also, but it was of a much 
milder character, the number of deaths being only 
157 as compared with 450 deaths in 1922. 

Influenza,—The number of deaths recorded as 
due to influenza was 371, little more than half the 
number registered in 1922, There has been a 
steady fall in the number of deaths from influenza 
for the last five years. 

The mortality from other principal 
included malaria, enteric, other fevers, dysentery. 
&e., tuberculosis, and measles, 

The most satisfactory feature is the fall in the 
mortality from tuberculosis, as until this year the 
death-rate had been steadily rising ever since 1917. 

The rise in the mortality from other fevers is 
probably due, in part at any rate, to the debilitating 
effect of the severe and widespread epidemic of 
dengue. As to the rise in the mortality from 
enterie, it is diffieult to say how far this is real and 
how far apparent in view of the wider applieation 
of the Widal-Grunbaum reaetion nowadays. 


diseases 


AND PRINCIPAL CAUSES OF 


AMONGST INFANTS. 


Rates 
DEATHS 

The infantile mortality rate calculated on the 
number of births registered was 294 per thousand, 
slightly higher than in 1922, when it was 287 per 
thousand, The correctness of this death-rate de- 
pends not merely on the accurate registration of 
deaths, but also on the accurate registration ot 
births, a much more difficult task. 

The total number of deaths amongst infants was 
5,366, a slightly higher figure than in 1922, when 
4,980 deaths were registered, As already nofed, 
the infantile mortality for the two years is prac- 
tically the same owing to an improvement in birth 
registration this year. 

The principal causes of infantile mortality nre : 
bronchitis, congenital debility, tetanus neonatorum. 
premature birth, diarrhea and enteritis, infantile 
liver and other causes, 


MORTALITY 
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One of the most striking features is the very 
large proportion of infants that die during the first 
week of life, No fewer than 1,831 or more than 
a third of the babies born in Caleutta die within a 
few hours or a few days of birth. 

The birth of so many weakly babies doomed to 
die in such a short time is a serious problem. It 
is, of course, mainly due to antenatal conditions 
and cannot be remedied by baby clinics, milk 
depots, &c. With so many sickly, poorly-nourished 
mothers living under insanitary conditions, puny, 
weakly babies are inevitable. Whilst poverty is 
the direct cause of so many expectant women being 
il-fed and badly housed, ignorance, child marriage, 
the purdah system and disease all combine to under- 
mine their health, Although many premature births 
result from the conditions briefly noted above, there 
is no doubt that a large proportion are due to syphilis. 
Making every allowance for the well-known effect 
of ehronie malaria in causing premature delivery, 
the large number of stillbirths is undoubted evidence 
of the widespread prevalence of venereal disease. 

Amongst babies over seven days and under one 
month old, there were 878 deaths, equivalent to 
16 per cent. of the total infantile mortality, Adding 
the number of deaths during the first week no fewer 
than 2,709 babies died during the first month. In 
other words, more than half the total infantile 
mortality occurred amongst babies under one month 
ud, The principal causes of deaths were tetanus 
neonatorum 886 deaths, respiratory diseases 209 
deaths, and congenital debility 147 deaths. Tetanus 
neonatorum is an entirely preventible disease due 
to "dirty midwifery.’’ This is clearly shown by 
the fact that it is practically unknown amongst the 
thousands of babies delivered by the Corporation 
midwives. It is satisfactory to find that as a result 
of their operations, there has been a slight fall in 
the mortality from this disease. One is, I think, 
justified in coming to this conclusion, as none of 
the other causes of infantile mortality show any 
corresponding reduction. 

Amongst babies one to two months old, the 
number of deaths was 441, the principal cause of 
death being respiratory diseases (bronchitis and 
broneho-pneumonia), which accounted for 251 
deaths, or more than half the total. 

At the next age-period, two to three months, a 
further decline in the number of deaths occurred. 
Here, again, respiratory diseases were the chief 
cause of death, there being 215 deaths from bron- 
chitis and broncho-pneumonia out of a total of 333 
deaths, 

From three to six months of age 729 deaths, 
an average of 243 per month, occurred, whilst 
amongst infants six to twelve months old there 
were 1,154 deaths, or an average of 192 per month. 

At both age-periods respiratory diseases were 
responsible for over half the total deaths. The 
high mortality from respiratory diseases has always 
been a striking feature of these returns. As babies, 
like all young warm-blooded animals, are very sus- 


ceptible to changes of temperature, exposure when 
inadequately clothed (often naked) is probably an 
important factor in the etiology of these diseases. 
Of equal importance is overerowding in damp, ill- 
ventilated rooms. 

The comparatively low death-rate from diarrheal 
diseases is in marked contrast, These diseases 
only aecount for 6 per cent. of the total infantile 
mortality. The number of deaths from these diseases 
gradually inereases with the age of the infant, over 
two thirds of the deaths from diarrhea occurring 
amongst children of from six to twelve months of 
age. This is due to the fact that breast-feeding is 
almost universal, and it is only as the child grows 
and the mother's milk is supplemented by artificial 
teeding that diarrheal diseases become prevalent. 
In view of the notoriously dirty '' sophisticated '' 
milk sold in Caleutta, and the difficulty of keeping 
even clean milk fresh in the tropics, everybody in 
Caleutta boils their milk, the consumption of raw 
milk being almost unknown. This, I am convinced, 
is an important factor in the prevention of diar- 
rheal diseases amongst infants, in spite of a great 
deal of ignorance as to the vital necessity of storing 
milk in clean receptacles and protecting it from 
contamination after boiling. 


The Birth-rate. 


The number of births registered during the year 
was 18,212, or 20:1 per thousand, calculated on the 
total population, This is a slight improvement 
compared with the returns for 1921 and 1922, when 
only 17,308 and 17,349 births respectively were 
registered. As shown in previous reports, the 
only birth-rate of any value is that calculated on 
the number of women of child-bearing age, The 
peculiar constitution of the population in Calcutta 
with a large excess of males, and with a relatively 
small proportion of married women amongst the 
females renders a general birth-rate practically use- 
less as an index of fertility or for the purpose of 
comparing local variations in the birth-rate. It 
will, of course, show local variations from year to 
year fairly accurately. 


Principat Cavsks or DEATHS. 


Cholera. 


The epidemic of 1923 was one of the mildest 
ever recorded in Caleutta, the number of deaths 
registered as due to cholera being only 914 or 1:0 
per thousand. The record year, 1917, with 866 
deaths from cholera, only beats 1923 by a very 
narrow margin as the rate per thousand, caleulated 
on the 1911 census population was :96 per thou- 
sand, which very closely approximates the rate for 
this year. On studying the returns for the last 
thirty years, particularly when expressed graphic- 
ally, it is quite clear that there is a fairly well- 
defined eyele which runs its course in about ten 
years. That is to say the annual recrudescences 
tend to inerease in intensity year by year to a 
maximum and the decrease year by year to a 
minimum during this period, The terrible outbreak 
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of 1907, when there were 3,803 deaths from cholera 
was followed by a series of epidemics gradually 
lessening in severity right down to the mild epidemic 
of 1917. This was followed by a very severe 
epidemic in 1919, after which each year in turn 
saw an outbreak of less severity culminating in 
the extremely mild recrudescence of this year. 

The epidemic of 1923 was remarkable for its late 
onset. Unlike previous epidemics, which usually 
show signs of lighting up in the cold weather, it was 
not till April that there were any indications of 
the approaching epidemic. This is even later than 
last year's epidemic, which started in March. This 
year's outbreak made little or no progress till May, 
when it rapidly reached its maximum and declined 
as rapidly. The acute phase of the epidemic only 
lasted three weeks, Although there was a slight 
terminal rise towards the end of June and the be- 
ginning of July, the height of the epidemie was 
over by the middle of June.. 

A very brief serutiny of this year's list shows 
clearly that cholera in Calcutta is to a very great 
extent water-borne. Out of five wards in which 
cholera was most prevalent four are riparian. The 
only non-riparian ward is notorious for its numerous 
polluted tanks. Local explosive outbreaks in the 
vicinity of tanks are by no means rare in the sub- 
urban wards and are typical examples of water- 
borne disease. Fortunately, there is no epidemic 
disease which responds so rapidly to preventive 
measures, once the source of infection is traced. 
These local outbreaks can often be quickly con- 
trolled by chlorinating the infected tank and put- 
ting a police guard over it, and putting up extra 
standposts to inerease the supply of filtered water. 

The heavy incidence of the disease amongst 
Hindus, together with the faet that it is the 
wards bordering on the river and nullah which 
suffer most severely from cholera, is convincing 
evidence that cholera is water-borne, as the Hindu 
religion enjoins bathing in the river and nullah. 
Another, or rather the same source of danger in 
another form, is the unfiltered water supply. Mil- 
lions of gallons of raw river water are distributed 
nl over the city for flushing drains, waterclosets, 
&e. Unfortunately, particularly during the hot 
weather, it is freely used for domestie purposes. 
Unauthorized taps are to be found all over the 
city and unfiltered water is ladled out of reserve 
tanks or drawn off from ground hydrants. It is 
greatly to be regretted that the original scheme 
of Messrs. Moore and Bateman, which would have 
abolished this dangerous water supply in foto, was 
subsequently modified so as to perpetuate à system 
which is condemned in unqualified terms by every 
sanitarian I have met. Although I have always 
maintained that most of the cholera in Caleutta 
was water-borne, there are, of course, other sources 
of infection. Infection by direct contact is by no 
means infrequent owing to the carelessness and 
ignorance of friends and relatives. Soiled rags, 
&e., are thrown out into the street in a manner 
which is positively criminal, —'' Carriers ’’ often 





apparently in good health and yet capable of in- 
feeting foodstuffs, &c., are another source of infec- 
tion. They present a most difficult problem which 
will never be solved until a rigidly enforced system 
of notifieation, isolation in hospital and thorough 
bacteriological examination of all convalescents is 
in operation. Contamination of foodstuffs by dust 
and flies is another obvious source of infection, par- 
ticularly the latter. It is unpleasant, to say the 
least of it, to think that every day throughout the 
year in Caleutta, there are 20,000 gumlas contain- 
ing at least fifty tons of human feces, lying exposed 
to the air, readily aecessible to flies and polluting 
air, soil and water in their vicinity. I refer, of 
course, to the unsanitary service privies of which 
thousands remain in spite of the provision of sewers 
and water for flushing purposes, This grave menace 
to the publie health is intensified by the disgusting 
methods of conservancy employed. Neither privy 
vault. gumla nor cesspit is ever properly cleansed. 
It, as appears likely from the very slow progress 
made in replacing them by connected privies, they 
are to remain for generations, a determined attempt 
should be made to improve them. Nothing short 
of the pail system and the abolition of the cesspit 
will be of any use. As the introduction of this 
system throughout the city will be a very expensive 
business, I am afraid there is little hope of it being 
taken up at present. 

Lastly, a constant stream of infection is pouring 
into the city, and this includes a considerable num- 
ber of imported cases of cholera. When these prove 
fatal prompt precautionary measures are taken, but 
when the cases recover the health department rarely 
receives any intimation and nothing is done to pre- 
vent the spread of infection, 

It is hardly an exaggeration to say that in 
Caleutta at all events cholera is essentially a 
disease of the Hindus. 

Out of a total cholera mortality of 914, no fewer 
than 792, or 86 per cent. of the total, occurred 
amongst Hindus. This is equivalent to a rate of 
1-2 per thousand. Amongst Mohammedans, on the 
other hand, there were only 116 deaths, equal to 
0:55 per thousand, whilst only four deaths occurred 
amongst Non-Asiaties and Anglo-Indians, and 2 
deaths amongst Indian-Christians. 

A rather unusual feature of this year’s epidemic 
was the higher incidence amongst females, the 
death-rate per thousand beng 1'1 amongst females 
and only 0:97 per thousand amongst males. This 
is a reversal of the usual incidence, 

The higher incidence amongst elderly women has 
always been a feature of these returns, It is un- 
usual, however, to find any marked difference 
amongst young boys and girls. Young adult males 
invariably appear to be particularly susceptible. 
Broadly speaking, children (not infants) and old 
people are most susceptible. 


Small-pox. 
Another curiously localized outbreak of small-pox 
occurred during the beginning of the year. It was 
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mueh milder than the epidemie of 1922 and was 
even more strictly localized, being practically con- 
fined to the northern half of District I. The total 
number of deaths was only 157, or 0°17 per thou- 
sand, as compared with 1,450, or 0:49 per thousand 
in 1922. 

The outbreak really began about the middle of 
February, when the number of deaths which had 
been fluetuating between five and seven per week 
rose to twelve. Even this slight rise was only main- 
tained for a fortnight and then a fall occurred which 
lasted nearly a month, Towards the end of March 
3 sudden rise to 19 deaths during the week ending 
Mareh 31 occurred. This was the height of the 
epidemie, which rapidly subsided and was over by 
the second week of April. 

This outbreak was almost entirely confined to 
District I, which returned 108 out of 157 deaths, 
or no less than 68 per cent. of the total. 

A more detailed analysis of the returns reveals 
the astonishing fact that Wards I, II, III were 
responsible for 94 out of the 108 deaths in the dis- 
trict. Sporadic cases scattered over eleven other 
wards occurred chiefly in District II, where, alto- 
gether, twenty-three cases occurred. I suggested 
last year that the occurrence of these remarkable, 
localized outbreaks shortly after n severe and wide- 
spread epidemic such as occurred in 1920 might 
indicate a change in the epidemiology of small-pox 
or, at any rate, a temporary departure from the 
“eyclical ’’ character hitherto such a feature of 
the disease in Caleutta, Possibly the vigorous vac- 
cination carnpaign of 1918-20, during which about 
300,000 persons were vaccinated, has had some 
efect in this direction. It has certainly made it 
dificult to push vaccination on a large scale. Local 
intensive vaecination, however, appears to have been 
a very effective measure, This resulted in each in- 
fected house being surrounded by a zone of dwel- 
lings every inmate of which had been revaccinated. 

One of the most important functions of a health 
officer is intelligent anticipation. of the probable 
course of events, particularly such profoundly dis- 
turbing ones as epidemics. In the case of small- 
pox, a study of the records of the last thirty-tive 
years shows the following sequence of events: 

(1) A ‘‘ pre-epidemie ’’ outbreak of moderate 
intensity. 

(2) An explosive outbreak of great intensity. 

(3) A non-epidemic interval of from one to four 
years which has never exceeded four years. 

(4) During the latter part of the non-epidemic 
year preceding the '' pre-epidemie " outbreak, a 
series of scattered sporudie cases occur, but unlike 
those in an ordinary non-epidemie year, they occur 
regularly week by week with hardly a break. This, 
in my experience, is a sure sign of the approach 
of a *' pre-epidemie ” outbreak to be followed by a 
severe and widespread epidemic the following year 
in 1921, At the time of writing the position 
is as follows. A severe outbreak in 1920 was 
followed by a typical non-epidemie year in 1921. 
In 1922 a most unexpected local outbreak occurred 
in Districts I and III, In 1923 an extremely 





mild local outbreak occurred in District I, but 
the city was free from small-pox for several weeks 
during the latter half of the year. Relying on 
this I confidently predicted that there would not 
be anything more than a mild local epidemie and 
possibly not even that in 1924. The probabilities 
are that the cold weather of 1924-25 will see a pre- 
epidemic outbreak of moderate intensity, but every- 
thing depends on the returns for September and 
October, Should a definite break of several weeks 
occur, however, it is just possible that the next 
epidemie may be postponed, but I am afraid this 
is hardly likely. 
Plague. 


The recrudescence of plague this year was a very 
mild one. There were only 77 deaths, or 0'08 per 
thousand, as compared with 144 deaths, or 0:15 per 
thousand last year. Last year's outbreak, follow- 
ing on two non-epidemie years, was an unpleasant 
reminder that conditions favourable to the spread oi 
plague still flourish in Calcutta. Nevertheless, it is 
very satisfactory to be able to record another prattic- 
ally non-epidemie year. The outbreak began very late 
in the year, It was not till the last week of March 
that a slight rise in the mortality oceurred, 9 deaths 
being recorded during the week. The following week 
the outbreak reached its height, 16 deaths occurring 
during the first week of April. By the middle ol 
April the mortality was less than half, and though 
a slight terminal rise occurred. towards the end ot 
the month, the outbreak was completely over by 
May 12. 

This outbreak was even more localized than that 
of 1922. Save for half a dozen sporadie cases in 
Distriets III and IV it was wholly confined to Dis- 
triets I and II, the former returning 40 and, the 
latter 20 deaths out of a total of 77. 

As previously noted, it is rather remarkable that 
localized outbreaks of plague rarely recur in the 
same locality two years running, 


Measles. 


Only 56 deaths were recorded as due to measles. 
This is equivalent to 0-06 per thousand and is the 
lowest rate recorded since 1915, It is satisfactory 
to find such a marked improvement this last two 
years as from 1916 to 1921 a series of epidemics 
occurred in which the mortality varied from 122 to 
191. Prior to this series, there was a distinct 
tendency for rather severe.outbreaks to occur fol- 
lowed by one or two non-epidemie years. 

As in 1992 the outbreak this year commenced 
lute and was over early. It began in March, the 
mortality rising to 12 or double that in February. 
It remained almost stationary in April and then 
subsided in May. 


Enteric. 


A further rise occurred in the number of deaths 
recorded as due to enteric from 413 or :45 per 
thousand in 1922 to 460 or ‘5 per thousand, It is 
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disappointing to find that the improvement in the 
returns in 1920 and 1921 has not been maintained. 
At the same time it is very difficult to decide 
how far the increase is real, in view of the extended 
application of serum tests in cases of prolonged 
fever. 

The enteric mortality rate for the city was '50 
per thousand. 

The fact that a large proportion of cases are 
treated at home without proper precautions against 
the spread of infection is undoubtedly responsible 
for a great deal of the enteric in Calcutta, either 
by direct contact or through the agency of dust 
and flies. ‘‘ Carriers " play an important part in 
the spread of the disease, particularly in the case 
of outbreaks in schools, institutions, &c. This has 
been proved bacteriologically on more than one 
occasion. Salads and raw vegetables, which, as is 
well known, are usually grown in sewage-polluted 
soil, are another common source of infection, par- 
tieularly amongst Europeans and Anglo-Indians. 


Malaria. 


The number of deaths recorded as due to malaria 
was 1,069, or 1:2 per thousand. This is almost 
identieal with last year's figure of 1,081. These 
returns represent a steady improvement since 1920 
and are the lowest recorded since 1917. As a correct 
Giagnosis is often difficult it is advisable to con- 
sider the mortality from ''other fevers " before 
coming to any conclusion as to the prevalence of 
malaria. 

Although seasonal variations are not nearly so 
marked as one would expect, malarial fevers were 
distinetly more prevalent during the latter part of 
the year, i.e., after the rains, In January the mor- 
tality from malaria was L:3 per thousand, A tem- 
porary fall to :91 per thousand occurred in February. 
This curious fall in February affects practically all 
causes of death and is reflected in the general mor- 
tality returns. A rise to 1-4 per thousand in March 
was followed by a marked decline during the three 
months April to June, the death-rate falling to 
75 per thousand in the latter month, During July 
and August another rise occurred to 1:3 per thou- 
sand again. This rise, save for a slight temporary 
decline in September, was maintained till the end 
of the year. 

As in previous years, the death-rate amongst 
Mahomedans was much higher than amongst 
Hindus, the mortality rates being 26 and 79 
per thousand respectively, Although this is 
partly accounted for by the large Mahomedan 
population in the malarial wards, the difference 


is so marked as to suggest increased suscepti- 
bility. Amongst Indian Christians the mortality 


rate was '66 and amongst non-Asiaties and Anglo- 
Indians only :35 per thousand. Females were 
much more susceptible than males, the mor- 
tality rates per thousand being 1:6 and -96 per 
thousand respectively. — This is probably due to 
the women of the home being constantly exposed 
to insanitary surroundings from which the men 
escape for a certain number of hours every day. 
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Young females, 10 to 15 years of age, appear to 
be partieularly susceptible, the death-rate at this 
age-period being 2:7 per thousand. 


Other Fevers. 


The mortality from ''other fevers °’ amounted 
to 2,151, or 2:4 per thousand, an increase com- 
pared with 1922, the corresponding figures being 
1,801, or 2:0 per thousand. A severe and wide- 
spread epideinic of dengue occurred this year, and 
although the actual mortality from dengue was 
trifling it undoubtedly lowered the resistance of 
persons suffering from other diseases, particularly 
of this group. 

This distribution confirms what has already been 
said about malaria and other fevers. Making every 
allowance for undiagnosed cases, such as malaria, 
kala-azar, enteric, &c., there are probably undiffer- 
entiated forms of fever still awaiting investigation 
by skilled research workers in tropical disease. 


DysSENTERY AND DIARRH@A. 


The number of deaths from dysentery and dia- 
rrhea was 2,734, or 3:0 per thousand, a slight in- 
crease compared with 1922, when 2,637 deaths, 
or 2:9 per thousand, occurred. The returns for 
1922 and 1923 are a marked improvement over those 
for the preceding years 1918 to 1921. The diseases 
included under this heading are dysentery, diarrhea, 
enteritis and puerperal diarrhea or “ sutika.’’ 

The returns for dysentery are almost identical 
with those for last year. A slight decline in puer- 
peral diarrhea is more than counterbalanced by 4 
rise in the mortality from diarrhea. 

The mortality curve from this group of diseases 
shows a well-marked double curve, the first rise 
reaching its height in March, the second, a mucli 
larger one, in August. Starting with a death-rate 
of between 2:7 and 2:6 in January and February 
the mortality rose to 3:1 in March. It then de- 
clined gradually to a minimum of 21 in June. 
During July it rose rapidly and reached its maxi- 
mum of 4:4 per thousand in August, The mortality 
1emained high throughout September (3:9 per thou- 
sand). During the last quarter of the year it varied 
from 3:1 to 3:3 per thousand. The curves for 1922 
and 1923 present a marked contrast to the average 
Usually these diseases are most prevalent in Janu- 
ary and December, when the mortality reaches its 
maximum, and least prevalent in June, when the 
lowest mortality occurs. The quinquennial average 
curve is V-shaped, with the point of the V in June 
and the limbs ending in January and December. 
The 1922 and 1923 curves show a rise and fall before 
and after the minimum in June. 

Mahomedans with a death-rate of 3:3 per thou- 
sand had the highest rate of mortality, Then, 
rather unexpectedly, come Indian Christians, with 
a death-rate of 3:2 per thousand. Last year the 
mortality amongst Indian Christians was very little 
higher than amongst non-Asinties, being only 2:2 
per thousand. Amongst Hindus it was 3:0 per 
thousand, whilst amongst non-Asiatics and Anglo- 
Indians it was only 2:4 per thousand, 
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The highest mortality rates occurred at the ex- 
tremes of life. This is due to the fact that acute 
gastro-enteritis is common’ amongst infants and 
young children, and chronic diarrhea is a disease 
of old age. 

Females are particularly susceptible, the death- 
rate being 4:3 per thousand, as against only 24 
per thousand amongst males. 


T'uberculosis. 


The number of deaths from tuberculosis was 
2,089, or 2:3 per thousand, a slight decrease com- 
pared with 1922, when 2,216 deaths, equivalent to 
24 per thousand, occurred. Slight though the de- 
crease is, it is of great significance, as it 1s the first 
sign of improvement noted for many years. The 
returns for 1922 were actually the highest recorded 
since 1907, Between 1907-12 the number of deaths 
fluctuated from 1,950 to 2,200. From 1914-17, 
however, rapid movements set in, the deaths falling 
to 1,539 in 1917, a drop of 30 per cent. in four years. 
Then came the terrible series of epidemics of in- 
fluenza. As I pointed out, at this time the disease, 
associated as it is with grave pulmonary complica- 
lions, not only weakens the power of general re- 
sistanee, but causes local damage to the respiratory 
system. Hence, persons already infected with tuber- 
culosis readily succumb, latent infections light up, 
too, and fresh infections tend to occur more easily. 
The small but definite drop in the mortality from 
tuberele is, in my opinion, a clear indication that 
the effects of influenza on the publie health have 
at length smouldered out. 

This is not nearly so marked as one would ex- 
pect in view of the prevalence of respiratory dis- 
eases in the cold season. In January the mortality 
rate was 2:5 per thousand, A temporary drop to 
l9 per thousand in February was followed by a 
recovery to 2-2 per thousand in March. The mor- 
tality was almost stationary in April and then sud- 
denly rose to 2°8 per thousand in May. This was 
the highest rate recorded during the year. It then 
fell with equal rapidity to 2:1 per thousand in June, 
only to rise again to 2:5 per thousand in August. 
During September and October it varied from 2:8 to 
24 per thousand, again declined to 2:1 per thousand 
in Ncvember and finally rose to 2:4 in December. 

As in previous years, nearly the whole of the 
mortality from tuberculosis was due to pulmonary 
tuberculosis, this variety of the disease accounting 
for 1,967 deaths out of 2,089, or 94:2 per cent. of 
the total mortality from tuberculosis. There were 
only 122 deaths recorded as due to other forms 
uf tuberculosis, of which 97 were from abdominal 
tuberculosis and 25 from tuberculosis of other 
organs, The extremely small proportion of all 
other forms of tubercle, i.e., tuberculosis of bones, 
joints and glands is, of course, due to the rarity of 
^ovine tuberculosis in Bengal. 

(N.B.—4 careful examination of apparently 
healthy pigs will frequently reveal terbercular 
zlands.) 
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The absence of bovine tubereulosis may not, 
however, be an altogether unmixed blessing. 

It is so frequently the case that an absence or 
rarity of bovine tuberculosis co-exists with a very 
acute type of disease in man, that it is difficult to 
avoid the conclusion that the two phenomena are 
related. There can be no question that pulmonary 
tuberculosis in Calcutta runs a very rapid course. 
It is almost certain that the great majority or 
Indian patients die within a year of their firsi 
symptoms. This appears to be definitely related 
to the faet that, whereas only 2:3 per cent. of 
Indians examined post-mortem show signs of old 
tuberculosis infection, about 85 per cent. of 
cadavers examined in European countries contain 
such lesions. 

In other words, minor infections, particularly those 
covered by tubercular milk, which appear to lead 
to the acquisition of resistance to acute pulmonary 
tuberculosis, are extremely rare in India, If these 
deductions are correct, a trial of pasteurized tuber- 
cular milk as a preventive seems indicated. 

With bovine tuberculosis practically eliminated, 
the spread of tuberculosis in Calcutta is clearly from 
man to man through the agency of sputum, This is 


_ obvious to anyone conversant with the habits of 


the people. I allude, of course, to the very dan- 
serous and objectionable habit of promiscuous ex- 
pectoration so freely indulged in by all’ classes. 

The causes of tuberculosis in Calcutta have been 
enumerated so often in these reports, and the pro- 
gress made towards eliminating them is so slow, 
that one almost despairs of this veritable ‘‘ white- 
plague " ever being brought under control. The 
chief causes are: (1) Insanitary housing conditions, 
with the evils of want of fresh air and sunlight 
intensified by overcrowding, and the retention of 
the purdah system in a densely populated city. 
(2) Ignorance and poverty, the former responsible 
for promiscuous spitting, the latter for under-feed- 
ing and bad housing. 

The death-rate amongst Mahomedans was 2:8 
per thousand as compared with 2:1 amongst Hindus, 
The difference is less marked than last year, when 
the rates were 3:2 and 2:2 per thousand respectively. 
Amongst Indian Christians it was 2:8, and amongst 
non-Asiaties and Anglo-Indians 2°6 per thousand, 
but these rates are calculated on a very small num- 
ber of cases. 

The saddest feature of the return is the high 
mortality rates amongst girls and young women. 

Between the ages of 15 and 20 years for every 
hoy that dies of tuberculosis five girls die. What 
is the reason for this truly appalling state of affairs? 
Well, to put it brutally, these girls were suffocated 
behind the purdah. It is, I am convinced, the 
retention of the purdah system in the densely 
populated gullies of. a congested city that dooms 
so many young girls to an early death from tuber- 
culosis, In less densely populated areas, where 
detached houses with compounds are possible, the 
purdah system could be adhered to without seriously 
affecting the health of the inmates of the zenana. 
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In a great city it is difficult to secure absolute 
privacy without shutting out light and air, as 
houses in narrow lanes and gullies are almost 
certain to be overlooked. Consequently, the zenana 
is usually situated in the inner portion of the house, 
ill-lighted and ill-ventilated, but effectually screened 
from the observation. Another very important factor 
in the etiology of tuberculosis amongst girls and 
young women is early marriage, which subjects 
immature females to the strain of repeated preg- 
nancies and prolonged periods of lactation. Lastly, 
I would again draw attention to the many thousands 
of cases of tuberculosis always present in Calcutta. 
This is apt to be overlooked, as these reports deal 
almost exclusively with deaths. At a very modest 
estimate, assuming that there are four or five living 
cases for each death registered, there are probably 
about 10,000 cases of tuberculosis in the city at 
any given time. In the great majority of cases no 
precautions are taken against the spread of infec- 
tion. To speak plainly, thousands of consumptives 
are constantly spitting all over the place. Can one 
wonder at the prevalence of the white plague in 
Caleutta? An anti-tubereulosis scheme which in- 
cluded the appointment of a tuberculosis officer 
with eight assistant medical officers (for systematic 
house-to-house visiting), a dispensary and a pub- 
licity bureau has been approved by the health com- 
mittee. Unfortunately, it could not be proceeded 
with owing to want of funds. 


Respiratory Diseases. 


After steadily dropping for three years, there has 
been a slight rise in the mortality from respiratory 
disease this year, the number of deaths being 6,124, 
or 6:7 per thousand, as compared with 5,814, or 
6:5 per thousand, last year. Although slightly 
higher than last year, the returns for both 1922 and 
1923 are much lower than those of 1918 to 1921. 
They are still, however, considerably above the pre- 
influenza average. 

Several diseases are grouped under this heading, 
i.e., acute bronchitis, chronic bronchitis, broncho- 
pneumonia and pneumonia. 

A slight increase in the number of deaths from 
acute bronchitis is compensated for by a decrease 
in the deaths from chronic bronchitis. Both pneu- 
monia and broncho-pneumonia were slightly more 
prevalent, but the difference is small, The mor- 
tality from pneumonia is still very high, almost 
double the pre-influenza figure. Apparently a cer- 
tain amount of influenza with pneumonia is being 
registered under this head. 

The seasonal prevalence was much more normal 
this year, the highest mortality from respiratory 
diseases occurring, as in pre-influenza years, in 
January and December. Last year, the maximum 
death-rate occurred in March, -This was obviously 
due to the inclusion of undiagnosed influenza. This 
year a similar but less marked rise also occurred 
in March, probably due to the same cause. In 
January the maximum mortality, 8:6 per thousand, 
occurred. A temporary fall to 6:5 per thousand in 


February was followed in March by a rise to 75 
per thousand, the influenzal rise referred to above. 
It then fluctuated between 5:5 and 5'7 per thou- 
sand during AprilJuly, In August it again rose, 
reaching 6:9 per thousand.  Aíter remaining at 
6:4 per thousand during September and October 
the cold weather rise occurred, the mortality being 
77 per thousand in November and 8:2 per thou- 
sand in December. 

As in the case of tuberculosis, these diseases were 
much more prevalent in Distriet III (death-rate 9:4 
per thousand). In Distriets I and II the death- 
rales were slightly below, in District IV slightly 
above that for the city (6:7 per thousand), 

The two '' black lists °’ correspond very closely. 
In both cases Hastings has been excluded, the 
high rate there being calculated on a comparatively 
sinall number of deaths. The manner in which 
suburban wards with large bustees are picked ovt 
year after year is very suggestive. The poor bustees 
dweller, ill-clad and poorly-fed, living in a damp 
hut, with mud floor and mud-plastered walls ap- 
pears to be partieularly susceptible to respiratory 
diseases. This is particularly the case in those 
areas which are not adequately drained and liable 
tc flooding during the rains. Overecrowding and 
want of fresh air are also potent factors in the 
causation of respiratory disease. During the cold 
season an early morning visit to a bustee reveals 
every hut hermetically sealed, with filthy rags 
stuffed into every opening that cannot be closed 
otherwise. 

As to age incidence, acute bronchitis is one of 
the principal causes of death amongst infants and 
young children, Out of 1,784 deaths from acute 
bronchitis, 1,401, or 78 per cent., occurred amongst 
infants, and 365, or 20 per cent., amongst children 
under five years of age. 

Chronic bronchitis.—This is, of course, a disease 
trom which old people suffer chiefly. Out of 1,281 
deaths, no fewer than 775, or 60 per cent., occurred 
amongst persons 60 years of age and over. 

Pneumonia.—The most susceptible age-periods 
appear to be 20-30 years and 30-40 years, 656 deaths 
out of a total of 1,748, or 37 per cent., occurring at 
these ages. 

As a group, respiratory diseases were more 
prevalent amongst females than amongst males, 
the death-rates being 8:5 and 5'9 per thousand 
respectively. In the case of pneumonia, how- 
ever, the exact opposite is found, the mortality 
amongst males being higher than amongst females. 

The incidence of these diseases varies considerably 
amongst different sections of the community. The 
highest death-rate, 9:0 per thousand, was recorded 
amongst Mahomedans; the lowest, 39:0 per thou- 
sand, amongst non-Asiaties and Anglo-Indians 
Amonst Hindus it was 6:2 and amongst Indian 
Christians 50 per thousand. 


Influenza. 


Only 871 deaths, equivalent to a death-rate of 
:40 per thousand, were registered this year, a marked 
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decline compared with 1922, when 688 deaths, or 
"i9 per thousand, were recorded, As already noted, 
a certain proportion of cases are probably returned 
under the headings ‘‘ respiratory diseases," ‘* other 
fevers,” &c., but, as the same error occurs every 
year, the annual returns are sirietly comparable. 
From this point of view the steady decline from 
4,115 deaths in 1918 to 371 deaths in 1923 is satis- 
factory, particularly as the mild recrudescence this 
year never assumed epidemic form. 

The highest mortality, :75 per thousand, occurred 
in January, and the lowest, :18 per thousand, in 
June, From July-September it fluctuated between 
40 and -50 and then declined during the last quarter 
of the year to °30 per thousand, A very slight and 
evanescent rise in March occurred, but there was 
nothing like an epidemic. 

The death-rate amongst Hindus was more than 
double that amongst Mahomedans, the mortality 
rates being *48 and ‘23 per thousand, respectively. 
As only four deaths were registered amongst the rest 
of the population it is useless giving death-rates. 
Males with a death-rate of ‘47 per thousand were 
nearly twice as susceptible as females (death-rate 
36 per thousand), The highest mortality rates 
oeurred during the age-periods 50-60 years and 
50 years and over. 


Kala-azar. 


The mortality from kala-azar, which has been 
increasing steadily for several years, shows a sudden 
and very marked rise this year. The number of 
deaths recorded as due to kala-azar was no less 
than 501, or -55 per thousand. This is nearly 
double the number registered last year (287, or :31 
per thousand) and almost five times the number 
recorded in 1919 (109, or :12 per thousand). A 
very large proportion (217 cases, or 43:8 per cent. 
of the total) of the cases of kala-azar occurring in 
Caleutta are imported. Making every allowance 
for these, there seems no doubt that the number 
of indigenous cases is increasing, or, in other words, 
kala-azar is becoming more prevalent in Calcutta. 

Broadly speaking, more deaths from kala-azar 
occurred in the latter half of the year, the highest 
mortality (-79 per thousand) occurring in Septem- 
ber and the lowest in February (-31 per thousand). 
The inereased prevalence after the rains rather sug- 
gest the inclusion of a certain number of cases of 
chronie malaria (quartan) in which great enlarge 
ment of the spleen occurs. On the other hand, as 
already noted, kala-azar is sometimes returned as 
malaria, 

The incidence of kala-azar amongst different 
sections of the community is extremely interesting 
ind in marked contrast to that of malaria and 
others fevers, 

The relatively high death-rates amongst Indian 
Christians and Anglo-Indians for several years in 
succession appears to indicate either increased 
susceptibility or some special ‘etiological factor. 
As nothing definite is known as to the mode of 
spread, although it seems highly probably that 
some insect is the vector, all that can be done in 





Lhe way of prevention is to provide facilities for the 
early diagnosis and treatment of cases. Every 
case cured is a one source of infection the less. In 
view of the remarkable cures affected by the 
intravenous injection of salts of antimony, it has 
been decided to open a large number of centres 
for treatment all. over Calcutta, The scheme is 
now under consideration by the Public Health 
Standing Committee. 
Dengue. 

A severe and widespread epidemic of dengue 
swept through the city during the months of 
August, September and October. All classes of 
the community were affected, and it is estimated 
that from 80 to 40 per cent. of the, population were 
attacked. In a city with a population of over 
900,000 this means that there were about 300,000 
cases. Only a few months before the onset of the 
epidemie the mosquito brigades were disbanded, 
in spite of my protest. Possibly the outbreak of 
dengue shortly after this retrograde step was only 
a coincidence. Whether there was any connection 
between the two events or not there can be no 
question that the health department were severely 
handicapped in dealing with the outbreak. A few 
inspectors and coolies were grudgingly sanctioned, 
but there was no time to organize the anti-mos- 
quito work properly, Had the mosquito brigades 
been retained it would have been a simple matter 
to extend and enlarge an existing organization 
working under trained inspectors, and although the 
cpidemie could not have been prevented, its ravages 
might, I think, have been checked to a certain 
extent, The epidemic appears to have started early 
in August. The first cases were reported from 
Kidderpore, but infection spread so rapidly and 
cases were reported from all parts of the city at 
such short intervals that it is almost impossible 
to trace the outbreak to any particular area. It 
reached its height in September, and though still 
very prevalent in October was obviously on the 


decline. Altogether 31 deaths were attributed to 
dengue, Of these 9 occurred in August, 14 in 


September and 8 in October. Assuming that my 
estimate of the number of cases is approximately 
correct, this is equivalent to a mortality rate of 
‘1 per thousand. Megaw (Dengue sand fly-fever 
problem I.M.G., September, 1923) gives a mortality 
range for dengue of from 0:1 per cent., the average 
being about *05 per cent., or °5 per thousand. The 
death-rate given above, though lower than the aver- 
age, is within the range given by Megaw and is, I 
think, evidence of the correctness of the estimate 
made of the number of attacks, 

Every possible clinical variety of the disease was 
seen during this epidemic, Mild cases with a few 
days fever and no other symptoms. Typical 3-day 
fever cases with severe pains, rash and secondary 
fever phase, Characteristic 7-day fever cases with 
and without pains, rash, &c. A remarkable feature 
of this outbreak was the number of cases in which 
severe pain in the vicinity of one or more joints 
persisted for weeks and even months. I give below 
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a very valuable and suggestive questionnaire issued 

by Lieut.-Col. Megaw, I.M.S., Director, School of 

Tropical Medicine, together with the answers sub- 

mitted by the Health Department. These were 

based on roughly 2,000 eases seen by the M.O.'s 

of Dispensaries and the Assistant Sanitary Officers. 
Questions regarding Dengue. 

(1) How many cases have you seen?—Nearly 
2,000. : 

(2) In your experience, have any races or classes 
been specially affected ?—No. 

(3) In your opinion, what percentage of the total 
population has suffered from the disease ?—About 
40 per cent. 

(4) What proportion of your cases lasted—(a) 
Less than three days altogether?—30 per cent. 
(b) Less than three days, with a secondary fever 
about the fifth to the seventh day?—40 per cent. 
(c) Continuously for five to seven days?—25 per 
cent. (d) Longer than seven days?—5 per cent. 
to 10 per cent. 

(5) In what proportion of the cases was a second- 
ary rash seen (viz., a rash after the second day)?— 
In over 50 per cent, 

(6) In what proportion of the cases was a relapse 
noticed ?—In about 10 per cent. 

(7) How long after the original attack did the 
relapses occur?—Please state (a) the shortest 
period—3 days. (b) the longest period—1 month. 
(c) the average period—1 week. 

(8) In what proportion of cases did pains persist 
for a considerable time after the fall of the tem- 
perature ?—30 per cent. 

(9) Did you observe any features of the disease 
in which it differed from the ordinary dengue as 
described in the text-books? If so, please specify, 
giving figures to show the frequency of the feature 
referred to.—No. 

(10) Did you observe any special complications 
of the disease? Please state these and the number 
of cases in which each occurred.—Acute intestinal 
trouble, dysenterie in character; 15 to 20 per cent. 
of cases had diarrhoea with malaria in a few in- 
stances. Arthritis noticed in 10 per cent, of cases. 
Enlarged lymphatie glands common. Recurrence 
of chronic ailments, such as rheumatism, asthma, 
pyorrheea, &c. 

(11) Did you observe any special sequele besides 
after-pains and debility? Please give details, stat- 
ing the number of cases in which each occurred. 
—(Cidema of feet, arthritis of large joints. Pharyn- 
gitis with enlarged tonsils. General glandular 
enlargement. 

(12) In what proportion of the cases was swell- 
ing of the feet noticed after the disease ?—In a few 
cases only. 

(18) Did you observe any features in the spread 
of the disease which are opposed to the view that 
it is mosquito-borne ?—No. 





Epidemic Dropsy. 
Four groups of cases of epidemic dropsy, three 
in Calcutta and one in Manicktola, occurred during 
the year, 





Researches into the cause of epidemic dropsy 
are being carried on at the Tropical School of Medi- 
cine, Some very remarkable results have already 
been obtained and there is every reason to believe 
that Major Acton and his colleagues, working under 
Lieut.-Col. Megaw, will shortly solve the problem. 
The Health Department is working in close co- 
operation with the Tropical School, investigating 
local outbreaks, tracing the rice supply, securing 
samples of rice, examining the condition of storage, 
ke. At Lieut.-Col. Megaw's instance, a joint con- 
ference was held on September 21 at the Tropical 
School. The following is a brief summary of the 
conelusions arrived at:— 

(1) Epidemic dropsy is undoubtédly caused by 
eating rice, It has never been known to occur 
amongst persons who do not eat rice. 

(2) Recent experimental work at the Tropical 
School has shown that rice that has been stored for 
some time under certain conditions of temperature 
and moisture is attacked by a fungus or bacterium, 
und a toxin is formed which, when extracted and 
injected into animals, is capable of producing all 
the symptoms of the disease. 

(3) The actual organism has not yet been isolated. 

(4) It is not possible at this stage to assert that 

a particular sample of rice will cause epidemic 
dropsy without elaborate pharmacological tests on 
animals. That is to say, the seizure and destruc- 
tion of rice suspected of causing epidemie dropsy 
as unfit for human food is hardly practicable at 
this stage. 
(5) On the first appearance of symptoms of the 
disease absolute stoppage of rice and a mixed die! 
rich in vitamines, e.g., fresh milk, eggs, ghee, 
butter, fresh vegetables, fish, meat, &c., not only 
prevents the further development of the disease, 
but effects a perfect cure. 

(6) As a preventive measure the use of freshly 
prepared rice is strongly recommended. 

(T) An illustrated poster with the main facts 
given in simple language, has been drawn by Lieut - 
Col. Megaw. It was decided that this should be 
published and circulated by the Health Depart 
ment, partieularly in markets and infected localities 


VACCINATION. 


There were only 157 deaths from small-pox im. 
1923, against 450 in the previous year. This low 
mortality aecounts for the heavy decrease in the 
total number of vaccinations done during the year 
under review, when altogether 48,062 persons were | 
vaccinated, whereas the number of vaccinations | 
was almost twice as much in the preceding year. 
As a result of long experience, it has been found | 
that in a non-epidemie year it is practically im-| 
possible to push on vaccination vigorously, and the) 
obvious reason is the stolid indifference of the peorle. | 
who are not alive to the importance of vaccination, 
as the only preventive measure against an attack 
of this terrible disease. Out of this total number| 
(48,062), 17,293 were primary and 30,839 were re- 
vaccinations. 
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SPECIAL WORK DONE AT THE 
LABORATORY. 


BACTERIOLOGICAL. 


Anti-typhoid Inoculations—Towards the end of 
leeember, 1922, shortly after His Royal Highness 
ile Prince of Wales left Calcutta, an explosive out- 
leak of typhoid fever occurred amongst the 
European population of the town and a few highly 
wspeetable gentlemen and ladies succumbed to it. 
several suffered from it. Bacteriological examina- 
3n of the blood of some of them was made in this 
m*emtory, and positive Widal reaction to Bacillus 
pr'yphosus was found in most of them. An- 
munrement was made in the local newspapers in- 
vitrg the publie to have free prophylactic inocula- 
tons at the municipal laboratory, and a ready re- 
“onse was received from the European section. 
scores of ladies and gentlemen visited the laboratory 
hily for the inoculation. Besides, in the case of 
public institutions like schools, colleges, offices and 
workshops, we used to visit them and gave them 
the inoculations at their own places. During Janu- 
ary and part of February, altogether about 800 
»»"ulutions were performed and the epidemic was 
pomptly controlled, Supply of lymph was obtained 
tom the Government Laboratory at Kasauli. 
Thanks are due to the authorities there for their 
kindly supplying us with fresh vaccine promptly 
whenever a requisition was made. It is a matter 
of gratification to note that there was not a single 
cise reported of having any untoward symptoms 


"m any of the ladies or gentlemen who were. 


weulated by us with this vaccine. 


ANIMAL VACCINE DEPOT. 


Throughout the year a good supply of glycerin- 

“ed lymph was maintained at the depot and the 
sock in hand was more than double the quantity 
sually required. 
The reserve stock of glycerinated vaccine lymph 
"hand on January 1, 1922, in our refrigerator was 
!5 large test-tubes full, and during the year 68 
‘vsttubes were manufactured, which made a total 
u! Fh test-tubes of vaccine virus. Each test-tube 
^"'uns lymph sufficient to charge about 300 capil- 
“ry tubes, three persons can be vaccinated with 
te capillary tube of lymph, so our reserve stock 
“38 sufficient for over 184,800 vaccinations. 

At the commencement of the year there were 
l calves available for vaccination and 75 calves 
wwe hired during the year. Of these, 56 were 
nized for the manufacture of lymph, 5 were re- 
‘med as unfit for vaccination, leaving 14 calves 
"able on December 31, 1923. So in all 72 (16 
"4 56) ealves were vaccinated during the year; 
“ these, 16 failed to yield vesicle pulp of good 
‘lity and the remaining 56 calves yielded 11,883 
“ls of vesicle pulp of excellent quality, which, 

‘Us triturated with diluted glycerine, made 83,181 
“ons of glveerinated lymph. The average vield 
" vesicle pulp works out at 212-1 grains per calf. 


As usual, only healthy female calves with light 
coloured skin were selected for vaccination, as pig- 
ment is the sign of a eoarse, tough skin and the 
vesieles produced are inferior to those on a soft, 
tender, non-pigmented skin. Male calves are not 
used for vaccination as they are apt to foul the 
vaccinated area of the abdomen with urine, &c. 
As a result of careful selection, there was no out- 
break of ''rinder pest ’’ and foot-and-mouth dis- 
ease amongst the calves, though the contractor 
supplied from the different bazaars, 

The supply of calves is obtained from a contractor 
on a hire system. After vaccination, when the 
incisions are healed, the calves are returned to the 
contractor, After arrival the calves are kept under 
quarantine for ten days and daily carefully examined 
and any calf showing the slightest signs of disease 
is at once returned to the calf contractor, 

From the quarantine shed healthy calves are re- 
moved to the tuberculin shed inside the depot and 
are tested against tuberculosis prior to vaccination. 
After allowing about a fortnight for recovery they 
are then vaccinated. During the interval they are 
carefully fed and attended to in order to get them 
into good condition, as calves in poor condition do 
not give vesicle pulp of good quality and the yield 
is scanty. In addition to the tuberculin test, the 
carcasses of all the calves are examined and certified 
free from tuberculosis by the veterinary assistant, 
Tangra. 

The amount of glycerinated lymph issued from the 
depot to the publie vaccination station of the city 
during the year was 31,825 capillary tubes, as com- 
pared with 52,141 in the previous year. Altogether 
39,706 capillary tubes of glycerinated lymph were 
sent out from the depot during the year, against 
64,341 in the previous year. This increase of 1923 
was due to a mild outbreak of small-pox in District 
I. 'The total number of deaths from small-pox 
recorded during the year was 157, against 450 of 
the previous year, This being the third non-epidemie 
year, the people of the city did not care much to 
be vaccinated and so only 39,706 vaccine tubes had 
to be issued from the depot for vaccinations. 

Only ripe lymph thoroughly eured by glycerine 
was sent out from the depot. The lymph of the 
depot maintained its eustomary high quality, which 
was tested by diverse trials at the depot prior to 
distribution, The bacteriological examination of the 
lymph at the municipal laboratory prior to distribu- 
tion proved it as entirely free from pathogenie miero- 
organisms. Above all, the results of thousands cf 
vaccinations performed every year afforded the best 
possible experimental proof of its potency and purity. 


AnaLyst’s REPORT ON THE RESULTS OF THE 
EXAMINATION OF RIVER WATER NEAR POINTS 


or DISCHARGE OF Septic TANK EFFLUENTS IN 
FEBRUARY, 1923. 

In July, 1922, the General Committee ordered 
an investigation into the quality of river water near 
Pulta Intake at different seasons of the year, with 
a view to finding out what effects, if any, are dis- 
cernible by the discharge of effluents from various 
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sources into the river. In accordance with the above, 
a survey of the river was made in the month of 
August last, when 100 samples were taken and 
analysed. As a result of that investigation certain 
conclusions were tentatively drawn, which were em- 
bodied in a report and submitted to the General 
Committee. Another investigation on similar lines 
was started in February last, in which 107 samples 
of river water and effluents were taken from the 
river between Khardah and Samnagore. As before, 
the samples were collected in sets of three; the 
shore in the vicinity of discharge pipe of septic 
tank effluents, midstream, and the opposite shore. 
Samples were also collected from the Pulta Intake 
and also of the effluents from some of the septic 
tanks. For purposes of comparative study, the 
results have been classified into four groups, viz., 
(1) midstream, where the river is comparatively free 
from the influence of pollution entering from the 
shores; (2) shore or bathing ghat within 400 feet 
from the places where the effluents are discharged ; 
(3) river water close to open drains; (4) effluents of 
groups of septic tanks. 

The following general conclusions may be made 
from the results recorded therein : 

(1) As noticed in August last, the midstream 
water is purer than water at either shore, although 
the February samples show distinct deterioration in 
quality, inasmuch as 32 per cent. of the samples 
showed 10 fecal bacilli per c.c., compared with only 
12 per cent, in August, and 4 per cent. showed 1,000 
fecal bacilli per c.c., whereas none of them had this 
number in August, 

(2) The shore samples were decidedly inferior in 
quality to the midstream ones, as observed in 
August last. At the same time they were inferior 
in quality to the August samples. 

(3) The Pulta intake water is almost as pure as 
midstream water, though the actual quality of the 
February samples is inferior to the August samples, 
inasmuch as in February 12:5 per cent. samples 
showed as many as 100 feeal bacilli per c.c., whereas 
in August none of the samples reached this number. 

(4) The results of examination of the septie tank 
effluents do not indicate any sign of improvement 
and are, if at all, only worse than the August 
samples, Of the February samples, 33 per cent. 
showed 1,000,000 feeal bacilli per c.e.—a con- 
dition identical with that obtained from crude 
human feces. 

(5) The results of the mixture of effluents and 
river water, as in Khardah Khal, Titagur Khal 
and Ichapur Khal, are also worse than those ob- 
tained in August last, 

It appears from the above that in the month of 
February, when the volume of water in the river 
is considerably less than in the rainy months of 
August, the amount of pollution is proportionately 
greater, the dilution being less. 

The health officer reports as follows: Although 
the number of samples examined is small, I en- 
tirely agree with the conclusions drawn by the 
nnalyst, In investigations of this sort the method 
of taking samples and the technique employed are 





of great importance. In order to satisfy myself on 
these points I accompanied the analyst on one vi 
his inspections. In all cases fair average samples 
without obvious gross pollution were taken. Most 
important of all dilutions and inoculation of medii 
were rapidly carried out on the boat, thus avoidinz 
the errors due to delay in sending samples to the 
laboratory. 

The general deterioration in the quality of the 
river water, both midstream and in-shore, to which 
the analyst refers, was anticipated from our ex- 
perience at Pulta. As he points out, it is almost 
certainly due to the diminished volume of water in 
the river, The most unsatisfactory feature of the 
report is the extremely bad results obtained trom 
the examination of mill effluents. True, the numbu 
is small, but these results clearly show that the 
chlorination of septic tank eftluents is not being 
carried out effectively, At Rishra a most interesi- 
ing sight was seen, viz., effluent and almost boiling 
water being discharged into the river side by side. 
It chlorination is so difficult to enforce some system 
of sterilization by waste boiler water or steam seem! 
worth a trial, On the opposite shore the contras 
between the Titagur Khal, reeking of chlorine 
and the foul Khardah Khal only a few hundred yard 
away, was very striking. If a portion of the forme 
could be diverted into the latter it would improv 
it considerably, In the letter of May 19, from th 
Secretary to the Government of Bengal, as the date 
of collection of the samples referred to are m 
given, one is hardly in a position to compare n 
sults. As alreadly noted above, our results apr 
to indicate that, save for a small percentage ? 
cases, no attempt has been made to chlorinate th 
effluents. As regards the Kharda Khal Gover! 
ment may be requested to inform us of t 
measures taken by the local municipalities to p 
a stop to the gross fecal pollution of this kh 
In the enclosure to the letter it is stated th 
improved chlorinating apparatus has been instəll 
in thirty mills at the instance of the publie heal 
department and that the director of public heal 
has arranged for the regular bacteriological exami 
ation of ninety samples of effluents every mor! 

The following conclusions may be drawn from į 
foregoing results : 

(1) The midstream water is purer than water 
either shore. 

(2) The water near the shores shows marked sij 
of fiecal pollution. 

(3) No marked improvement in the quality 
shore water is evident since the last reports w 
submitted. 

(4) The results of examination of septic t 
effluents do not indicate that any appreciable 
provement has been effected. 

In the Government letter No. 50 T.P.H., di 
May 10, 1923, it has been stated that an incre: 
number of effluents are being sterilized before bi 
discharged into the river. It seems probable | 
the faetories from which my samples have | 
collected, have either not adopted the proper s 
lization method or are not working it continuo 
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in fact, my samples were confined to eight to 
ten factories situated on the river bank between 
Khardah and Titagur. 

Even admitting that all of these factories adopt 
strict sterilization methods, still the continuous 
eficient working of these plants cannot be guaran- 
teed. So, in view of the fact that, as years go on, 
the number of septie tanks on the river side will 
undoubtedly be on the increase and that pollution 
from these sources could not be avoided, even 





with the best of intentions, I would strongly 
recommend the advisability of considering the 
question of erecting a chlorinating plant at Pulta, 
not for working it throughout the year, but only 
at such times when its use would be considered 
necessary. 

I would also urge the consideration of an Act 
for the Prevention of River Pollution on the same 
lines as the River Pollution Acts of England and 
America. 





Colonial Medical Reports.—No. 185.—Trinidad and Tobago. 


ADMINISTRATION REPORT OF THE SURGEON- 
GENERAL FOR THE YEAR 1924. 


CoLONIAL HOSPITAL, 1924. 


Extern-Maternity Department.—305 women were 
delivered at their own homes during the year and 
3470 visits were paid by our nurse-midwives. 
Judging from the frequent calls made on our nurse- 
midwives, it is clear that their attendance is greatly 
appreciated by the poorer classes, and worked as it 
is in eonjunetion with our maternity ward it pro- 
vides a very efficient maternity service which is 
UK to be of great benefit to mothers and infants 
unke, 

Ambulance.—The ambulance has done good work 
during the year, but with the ever increasing work 
in this department it will soon become necessary 
to have another ambulance attached to the hospital 
so as to ensure a constant uninterrupted service for 
special cases. Perhaps some generous donor might 
thus help to carry on the good work for which we 
are indebted to the generosity of Mr. J. W. 
Stephens, the donor of No. 1 ambulance. We have 
to be thankful to Mrs. Arthur Wight for two very 
handsome surgical beds presented by her to the 
Colonial Hospital, which have greatly added to the 
comfort of patients and their attendant nurses. 

A trolley with canopy for sunning bed-ridden 
patients has been presented by Mrs. Randolph Rust 
and a gramophone for the tuberculosis ward by 
Mrs. Lack. We are also grateful to many other 
friends of the institution who have regularly during 
the year provided sinall comforts for the patients 
in the shape of oranges and limes for the general 
It is 
gratifying to see the general public thus taking an 
increased interest in our institution, which is only 


‘too grateful for any favours received. 


"venereal 


In conclusion I wish to point out that outside of 
purely technical work the administration of a large 
‘nstitution like the Colonial Hospital with its many 
ond increasing ramifications (such as Extern mater: 
nity service, ambulance service, health office, and 
clinic) is a large undertaking which 


‘requires the services of a whole-time manager or 


secretary-manager, instead of being vested in the 


‘resident surgeon, who should be too absorbed in his 


own professional duties to be able to go into small 


details of discipline and administration. 


Water Supply and Sanitary Arrangements.—The 
water supply has been good during the year. A 
new hot water system for the operation room, 
maternity and aeute wards has been devised, and 
will, I hope, soon be established. 

The sanitary arrangements are good and up to 
date. 

Dict.—The dietary has been satisfaetory, the new 
kitehen range has effected a much needed improve- 
ment in the cooking. 

Accommodation.—The daily average of patients 
has been exaetly the same as the authorized num- 
ber of beds, namely, 340. This does not mean 
that there has been no overerowding—at certain 
seasons of the year the number of admissions cannot 
be accommodated, and in spite of all our efforts the 
chronie wards become uncomfortably congested. 
This is due to the insufficient accommodation at the 
House of Refuge necessitating our keeping at hos- 
pital numerous cases which should be accommo- 
dated there. I have on frequent occasions called 
attention to this, but with no improvement; the 
House of Refuge, which is in reality a house for the 
aged or disabled poor and therefore entirely 
restricted to chronic cases, is never called upon to 
make room for an extra inmate, yet the Colonial 
Hospital, an institution primarily meant for acute 
cases, must admit destitute poor cases even though 
the floor beds in a ward make circulation therein a 
matter of difficulty. This, I think, ought to be 
rectified, and would ultimately prove economical, 
the cost per head of a patient in the Colonial Hos- 
pital being considerably in excess of the cost of a 
patient at the House of Refuge. 

The greatest number of patients in hospital on 
any one day was 371, the smallest number 302. 
The chief diseases treated were: Enteric fever, 
malarial fever, gonorrh@a and syphilis, pulmonary 
tuberculosis, chronic nephritis, enlarged tonsils and 
adenoids, ulcers, ankylostomiasis, hernia, pneu- 
monia, bronchitis, diarrheea and dysentery. 

There has been a big increase of enteric fever 
with a eomparatively low mortality. 

Malarial fever also shows a marked inerease, the 
large majority of these cases come in from the coun- 
try districts; very few originating in the city of 
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Port-of-Spain. On the other hand, there has been 
an appreciable fall in pulmonary and intestinal dis- 
eases, no doubt due to the more seasonable weather 
prevailing. 

The total number of cases treated as in-patients 
during the year was 5,999 and the number of deaths 
867. If cases, both medical and surgical, were 
admitted in an earlier stage of their disease the case 
mortality of the hospital would be very much lower 
than at present, and the help of the general prac- 
titioner and also of the public would be much appre- 
ciated by the hospital staff in this matter. 

The number of casualties treated in the surgery, 
exclusive of in-patients, was 2,991. 2 

Surgical Operations.—There were 1,703 opera- 
tions performed during the year, with 50 deaths. 


San FrenNANDOo HosPrTAL, 1924. 


Water, £c.—The water supply was adequate 
during the latter half of the year, but some diffieulty 
was experienced during the dry season. The pail 
system is in use. 

Diet.—The diet is satisfactory and also the cook- 
ing. The supply of fresh milk was increased and 
the greater part of this is now obtained from the 
Government Farm. A few additions to the diets 
were authorized during the year and much appreci- 
ated by the patients, 

Accommodation.—The hospital contains 153 beds, 
of which 20 are reserved for tuberculosis cases, 7 for 
maternity cases, and 3 for private room patients. 
3,311 patients were treated in the wards. 111 
patients were treated in the maternity ward. 93 
patients were attended to by the Extern midwife 
and 915 visits made. 975 patients were treated in 
the surgery exclusive of patients suffering from 
diseases of the eye, ear, nose and throat, and 
diseases of women, of which unfortunately no 
record was kept. 

The Venereal Clinie was opened daily for the free 
treatment of venereal diseases. 

The following diseases were treated:. Syphilis, 
gonorrhea, granuloma, and yaws. 

The chief diseases treated in hospital were: Anky- 
lostomiasis, syphilis, malaria, dysentery, chronic 
nephritis, bronchitis, phthisis, pneumonia and 
enteric fever. 


Lunatic AsvLuM, 1024, 


Admissions, Discharges, Deaths.—Among the 
admissions, which were fewer than in the preceding 
year, cases of mania greatly exceeded any other 
form of mental disorder. A welcome feature was 
the larger number who were brought under institu- 
tional treatment at an early stage of their illness, 
affording a hopeful prospect of useful recovery. 

Fifteen (10 per cent.) of the admissions made a 
good recovery and were discharged before the end 
of the year. The recovery rate was 36 per cent., 
as compared with 27 per cent, in the preceding year. 
In spite of the difficulty of obtaining reliable his- 
tories, hereditary instability was clearly the most 
frequent predisposing cause. 


The deaths were fewer than in 1923, and included 
12 from tuberculosis, the bugbear of asylums. 
Enteric fever caused five deaths, The three remain. 
ing cases of general paralysis of the insane, a rare 
form of mental disease in this asylum, died during 
the year. The percentage of deaths on the average 
number resident was 12:8. 

Accommodation.—There were at the end of the 
year under review 46 vacancies for males and 30 for 
females. The total number under treatment was 
800, and the average number resident 649. 

Buildings, Water Supply.—The buildings were 
maintained in good order. The water supply was 
ample. 

Employment.—The usual high percentage of 
inmates employed was well maintained, and work 
of a considerable economic value was accomplished 
throughout the institution. The value of the pro- 
duce from the grounds was not up to the average 
owing to unfavourable weather during the greater 
part of the year. 

Health of the Institution.—Typhoid fever con- 
tinued to appear sporadieally among the inmates, 
six females and three males being affected. No 
fresh case has occurred since October. For some 
years past the incidence of dysentery has been 
steadily declining, and the few cases during the year 
were of a particularly mild type. 

Staff—The conduct of the staff was generally 
good, in spite of the resignation and retirement of 
several of the senior employees having greatly 
increased the proportion of probationers on the staf. 


LEPER ASYLUM, COCORITE. 


(A). The general accommodation is ample and 
consists of one large building, two churches, one 
day room, twelve wards, one laundry, two linen 
rooms, one mortuary and one incinerator. The staf 
consists of one resident superintendent, one dis- 
penser, 17 nurses, one steward and 23 employees. 
The eonduct in general of the staff has been sati 
factory, and I should like to add that the staff as 
a whole deserve not only the gratitude of the inmates 
but of the publie in general for the devotion, seli- 
sacrifice and untiring energy towards the care and 
welfare of the inmates and not less of the institu- 
tion under their care and management, Quarters 
are provided for the resident superintendent, the 
sisters of the nursing staff, and the steward. — 

(B). The buildings are not in very good condition 
— the institution as a whole needs thorough reps! 
and repainting. 

(C). The water supply is ample and of go 
quality. The drainage is satisfactory and the incin- 
erator works satisfactorily, 

(D). The diet is good. 

(E). Twelve wards are provided for the accommo- 
dation of patients—six male and six female, Their 
condition is referred to in paragraph B. 

(F) The chief diseases treated are leprosy in its 
various forms, with complications of tuberculosis, 
hookworm, and general systemic ailments. 


god 
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MALARIA AND AGRICULTURE IN BENGAL: HOW TO 
REDUCE MALARIA IN BENGAL BY IRRIGATION. 


By CHAS. A. BENTLEY, M.B., D.P.H., D.T.M.& H., K.H.G,, F.S.S. 
Director of Public Health, Bengal. 


MALARIA AND AGRICULTURE. 


A CLOSE association has always been recognized 
between malaria and agricultural conditions, and 
it has long been known that a greatly increased 
prevalenee of the disease almost invariably accom- 
panies the decay of agriculture and the decline of 
cultivation, 

The cultivation of the soil in relation to malaria 
is, therefore, of overwhelming importance, and with 
good reason, for the question of rural malaria is so 
closely bound up with that of agriculture that the 
one cannot be properly understood without some 
knowledge of the other. Moreover, there are grounds 
for believing that the mitigation and prevention of 
malaria in the rural districts of Bengal, a problem 
fur which no adequate solution has yet been sug- 
gested, may eventually be secured by measures 
designed as much for preserving or restoring agricul- 
tural prosperity as for directly dealing with malaria. 

In Bengal, where the bulk of the people are 
dependent upon agriculture, low death-rates and 
sood health accompany agricultural prosperity, and 
high mortality and bad health on the contrary 
se as clearly associated with evidence of agricul- 
tural deterioration 

For many years past, the growth of the popula- 
tion in Western and Central Bengal has undergone 
a serious cheek owing to diminished birth-rates and 
excessive mortality. The factors mainly responsible 
for this condition are malaria and economic stress 
resulting from agricultural decline. These factors 
are known to be specially destructive of child life, 
ind the proportion of children under ten in thé 
diferent natural divisions reflects their influence very 
clearly in the case of both Western and Central 
Bengal. 

The lower death-rate, higher birth-rate and more 
rapid growth of population in Eastern Bengal are 
due to the relatively better heath and greater agri- 
cultural prosperity of this natural division, 

The lessened incidence of malaria in Eastern 
Bengal is the main eause of its better health. 
Malarial fever is at least three times more prevalent 
in Northern. Bengal, four times more prevalent in 
Central Bengal and five times more prevalent than 
in Western Bengal. 

As regards agricultural prosperity, we find that 
during the deeade 1901-1911, agricultural conditions 
vere much more favourable in Eastern Bengal than 
elsewhere, For example, whereas the outturn 
af the principal food erops fell short of the normal 
by 21-8 per cent. in Western Bengal, 21 per cent. 
m Central Bengal and 12 per cent. in Northern 
Bengal, the deficiency in Eastern Bengal was 


only 7:2 per cent. Land was also more widely 
cultivated in Eastern Bengal and the proportion 
of fallows very much less than elsewhere. 

The factors which mainly determine the out- 
turn of crops, thus governing the agricultural pros- 
perity of different areas in Bengal, are: (1) the 
relative fertility of the soil, (2) adequate and sea- 
sonal rainfall, and (3) liability to enriching inun- 
dations with silt-bearing river water. Two of these 
factors—rainfall and inundations—also exert an 
important influence upon malaria, heavy rainfall 
and wiwdespread inundation of the land surface 
tending to check the breeding of anopheles mos- 
quitoes, whereas short rainfall and scanty inun- 
dations favour their increase. Hence the relative 
prevalence of malaria is largely influenced by the 
same conditions which determine a good or a bad 
harvest, 

The soil in Eastern Bengal is so much more 
fertile than that in the other natural divisions that 
land rarely needs to lie fallow. 

Eastern Bengal.—The causes both of the perennial 
fruitfulness of Eastern Bengal and the relative in- 
fertility of the western portion of the delta are 
well known. We read in the statistical account of 
Bengal that, ‘‘ lands adjacent to rivers, or watered 
by them, do not require manure, but other lands 
do,” *' that low lands which are continually flooded 
do not require to lie fallow in order to preserve 
their fertility," and that in Eastern Bengal, 
“rotation of crops is nowhere practised, nor can 
it be said to be required, as by far the greater 
part of the arable land is each year refreshed with 
a new deposit of river mud." Both the Imperial 
Gazetteer of India and the various census reports 
point out that Eastern Bengal enjoys advantages 
for which it would be difficult to find a parallel in 
any other part of India. 

“ The rainfall is abundant, is usually well-dis- 
tributed and is never known to fail. The land 
of the delta is enriched by yearly deposits of silt. 
The climate, the soil and the river system are all 
nlike favourable to cultivation. 

‘ In its course through Bengal, the Ganges rolls 
majestieally down to the sea in a bountiful stream. 
... .Embankments are seldom required to restrain 
its inundations, for the alluvial deposits, which it 
spills over its banks year by year, affords the fields 
a top dressing of inexhaustible fertility. The natural 
overflow of the periodie inundation is suffieient to 
supply a soil which receives in addition a heavy 
rainfall, and this natural overflow is allowed to 
find its own lines of drainage, The plains of Eastern 
Bengal, watered by the Brahmaputra, yield abun- 
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dant erops of rice, jute and mustard, year. after 
year, without undergoing any visible exhaustion. 

'* The gneissis, laterite, and old alluvial soils are 
alike mainly dependent upon artifieial manures to 
maintain their fertility, whereas the recent alluvium 
is periodically fertilized by fresh deposits of silt from 
the overflowing rivers. The latter process is most 
active in Eastern Bengal, in the deltas of the 
Ganges and the Brahmaputra, ‘whose waters 
possess the fertilizing properties of the Nile.” 

Central. Bengal.—While the astonishing fruitful- 
ness, of Eastern Bengal is thus ascribed to the 
periodie flooding of the country, the relative im- 
poverishment of Central Bengal is admittedly due 
to the cessation of the similar fertilizing inunda- 
tions which that area used once to enjoy. 

The Bengal census report of 1901 refers to the 
condition of Central Bengal in the following words: 

‘ Central Bengal, which is bounded on the west 
by the Bhagirathi, on the north by the Padma, and 
on the east by the Madhumati, was formerly the 
Ganges delta, but it has been gradually raised 
above flood level, and the great rivers which 
formerly flowed through it, depositing their fertiliz- 
ing silt, yielding an ample supply of wholesome 
drinking water, and draining it, having shrunk to in- 
significance, Their mouths have been silted up 
and their beds are often higher than the surround- 
eountry, which they are no longer able to drain. 
The country has become less healthy, and is far 
less fertile than it was formerly. 

Northern Bengal.—A portion of Northern Bengal 
enjoys advantages similar to those which have 
brought prosperity to Eastern Bengal. But in the 
centre and the west of the division the land is 
too high for inundations and in Rajshahi and part 
of Pabna they have also practically ceased. 

It may be remarked that of late years complaints 
have been made regarding the silting up of the rivers 
in Malda, and the author, when touring the district, 
was told by a number of cultivators that fertilizing 
inundations with river water are now less common 
than formerly. 

Eastern Bengal and certain parts of Northern 
Bengal owe their agricultural pre-eminence to the 
fact that they are each year inündated by the spill 
waters of the great rivers, which, besides affording 
an ample supply of moisture for the purposes of 
cultivation, bring with them a rich supply of silt, 
whieh is deposited upon the surface of the country, 
thereby renewing its fertility, and it is the same 
agency which keeps these areas almost free of 
malaria. 

Central. Bengal.—Agricultural conditions in the 
western portions of the Gangetie delta make a very 
poor showing, compared with those in the east. Take 
the cases of Nadia, Murshidabad and Jessore; as for 
back as 1881 the report of the Nadia Fever Com- 
mission remarks: 

_ “Diminished fertility of the soil in Nadia.—There 
ìs a consensus of opinion among Europeans and 
Natives that, except in the low lands used for the 
rice crop reaped in the cold weather, there is a dis- 
tinet decrease in fertility of the soil of Nadia, Con- 


sidering that no land except that used for sugar-cane 
and tobacco is ever manured, and that the Ganges 
floods, which are so fertilizing, are shut out by the 
embankments of the rivers, it is not to be wondered 
at that gradually the soil should become partially 
exhausted.”’ 

Even earlier than this time, the effect of dimin- 
ished inundations had become apparent, as may be 
seen from the passage quoted below, which occurs 
in a letter from the indigo-planters, published in the 
Supplement to the Calcutta Gazette of 1864 in 
quite another connection. 

‘In the low rich land affected by the inundation 
the raiyats go on year after year sowing their crops 
without experiencing any great deterioration. On 
the high lands depending on the elevation of the soil, 
and where not enriched by annual deposits, the 
raiyat merely extracts what he can without return- 
ing anything to it in the way of manure, and con- 
sequently this soil becomes exhausted, forcing them 
to let the land remain fallow for one or more years." 


Tug EFFECT OF EMBANKMENTS IN CAUSING MALAR 
AND AGRICULTURAL DECLINE, 


Deltas naturally free of Malaria.—Contrary to 
what is often assumed and even definitely stated 
in the older medical text-books, deltaic swamps and 
the so-called ‘‘ bottom lands ’’ adjacent to larg: 
rivers are as a rule comparatively healthy and 
naturally free from a serious amount of malaria. 

The freedom from malaria enjoyed by the delta 
of the Nile was mentioned by Strabo over twu 
thousand years ago. And the same author remarked 
of Ravenna, a city in the delta of the Po-Reno, that 
like Alexandria, though surrounded by swamps. ìt 
was free of marsh fever. Ravenna remained healthy 
for a long period, Thus Vetruvio cited it as au 
example of a well-situated and healthy city; ani 
Chig quotes Marzia as praising its salubrious «it 
while complaining of the incessant croaking of th: 
frogs. Ultimately, however, partly as the result o! 
natural causes and partly owing to artificia: changes, 
Ravenna became very malarious and has remained 
so for many centuries, The bi; deltas of Chin: 
are known to be comparatively non-malarious 
The troops from India encamped on the muddy 
flats of the Peiho and Peithang rivers in 1860 
enjoyed an extraordinary immunity from malaria 
and even those regiments which had suffere: 
severely in India were exempt. “Even the de 
pressed oriental race of China,’’ says Wilson 
‘seems never to have had a difficulty in master 
ing the great problems which the necessity for th: 
subjugation of rivers forces on civilized man; th 
Chinese waters have been turned to the most profit 
uble account; their deltas seem healthy and aboun: 
with life . . Agriculture is said to be perfect.” Th 
singular immunity of certain deltas from seriou 
malaria has been reported from many other par: 
of Asia. 

The Great Dismal Swamp in Florida has long bevi 
considered remarkable owing to the fact that malar 
is rarely or never contracted there. And althou;! 
some parts of the Mississippi delta are malariou: 
other portions of swampy littoral are reported to b 
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healthy. The deltas of the b'g rivers in South 
America have long been known to be relatively 
non-malarious, Humboldt, Bates and Galt all 
record the comparative freedom from malaria ob- 
servable in the delta of the Amazon in contra- 
distinetion to the river valleys, some of which are 
appallingly unhealthy. 

Malaria is absent from the pampas of the River 
Plate and the delta of the Parana River. Manta- 
gazza (1858-62), confirming the previous reports of 
Wilson and Brunel (1842), states of the banks of 
the Rio-de-la-Plata that ‘‘ paludal fevers are no- 
where known.”’ 

The deltas of some of the large African rivers 
are as yet comparatively free of malaria, 

Daniels records in his report to the Royal Society 
that he was unable to find anopheles mosquitoes 
in the swamps at the mouth of the Zambesi; and 
he mentions of a town at the mouth of the river 
that '' Chinde now has the reputation of being a 
healthy place of residence." As regards the delta 
of the Niger, it may be mentioned that Annett, 
Dutton and Elliott, the members of the Malaria 
Expedition to Nigeria, spoke of Brass, which is in 
the delta, as ‘‘ a comparatively healthy district.'' 

In Sumatra, the low-lying areas along the flat 
banks of the Palembong river enjoy a comparative 
immunity from malaria fever. And the recent in- 
vestigations of Terburgh show that there is little 
malaria at Palembong, Sourabaya, Padang and 
Banda. In Borneo, at Sambas, few cases of fever 
are to be met with in the marshy plains, Among 
2,385 children examined in this situation only 78 
or 3:2 per cent. showed splenic enlargement, whereas 
in a neighbouring hill-station 441 among 534 or 
825 per cent had enlarged spleens. 

Immunity from malaria is reported from the 
Godavari and Kishna deltas in Madras, The dis- 
pensary returns from these two distriets show that 
during 1918 among a total of 449,614 and 363,107 
out-patients admitted for treatment in these two 
districts only 5:5 and 3:1 per cent., respectively, 
suffered from malaria. In 1855, Baird Smith in 
his report on Irrigation in Southern India, remarked 
upon the freedom from malaria enjoyed by the delta 
tracts of the Cauvari and Colaroon Rivers, which 
have been irrigated for hundreds of years by flow 
irrigation. This is borne out by the dispensary 
returns for 1918, which show only 11,237 cases of 
malaria among 589,726 patients admitted for treat- 
ment, giving an astonishingly low fever index of 
cnly 1:9 per cent, The delta of the Mahanadi river 
in Orissa, although not quite so free of malaria as 
the Madras deltas just mentioned, also enjoys when 
eompared with Bengal a relative immunity from 
the disease. The dispensary reports for 1919 show 
that malaria cases represented only 11 per cent. of 
the total admissions for treatment, which compares 
favourably with 25 per cent., the figure for Bengal 
as a whole, and 50 per cent., that of many of the 
more unhealthy areas, 

Deltas may become intensely malarious.—Deltaic 
areas, though naturally healthy so long as they are 
not interfered with, are yet almost always poten- 





tially malarious. Besides the case of Ravenna, 
numerous instances may be quoted of deltas that 
have become notorious on account of the prevalence 
of malaria. For example, speaking of the Tuscan 
Maremma, a malarious tract watered by the Cecina 
Corma, Pecora, Bruna, Ombrone and Albegna 
rivers, Baird Smith remarks: 

“It is to the disorganization of these rivers that 
the ruin of a tract, which nature has endowed with 
the richest of soils and the mildest of climates, . . 
with plains affording abundant pasture and fit for 
uny kind of cultivation, is chiefly to be attributed.”’ 

India. too, can show cxamples of once prosperous 
delta areas sinking into a state of decay through 
agricultural decline and epidemie malaria and then 
being restored once again to a condition of health 
and prosperity by the reorganization of their river 
systems. The Tanjore and the Rajahmandry dis- 
tricts in Madras, which have both passed through 
these experiences within the last century, are strik- 
ing instances. Much of Lower Bengal, on the other 
hand, is suffering at the present moment from 
disastrous changes similar to those which once 
threatened the existence of the more favoured 
deltas just mentioned. In this case the disorgani- 
zation of the rivers has been largely brought about 
or at least greatly hastened by human interference. 

Bengal a Country of Deltas —An examination 
of Bengal and its river systems shows that a very 
large proportion of the province is deltaic. The 
total area of the province is now 84,092 square 
miles, or, deducting the States of Cooch Behar and 
Hill Tippera, 78,699 square miles, Of this area, 
more than 75 per cent, is delta. The joint deltas 
of the Ganges and Brahmaputra alone cover from 
50,000 to 60,000 square miles, and there are many 
smaller streams which possess deltas of not incon- 
siderable size. 

Owing to their extraordinary fertility, deltaic 
areas tend to become densely populated and are 
relatively healthy and very prosperous as long as 
they remain subject to normal inundations with 
the spill water from their rivers. But changes tend 
to occur from time to time in deltaic rivers, and 
such changes are apt to be followed by consequences 
serious alike to the health and prosperity of the 
areas affected. Changes in delta channels are often 
due to natural causes, but there is reason to believe 
that many of those that have occurred in the delta 
channels of Lower Bengal during the past sixty 
years are of human origin, and have followed the 
cmbankment of the country for the purpose of im- 
proved communications." In this connection, too, 
it is significant that reports have come to hand 
quite recently of the serious extension of malaria 
in the delta traets of Cochin China, owing, it is 
suggested, to the more rapid spread of infection that 
has followed upon the improvement of communica- 
tions, But the improvement of communications 
almost invariably means the construction cf rail- 
ways and roads; which in deltaie areas entails 
the multiplieation of embankments; and these em- 
bankments, unless specially designed to avoid such 
results, eventually lead to the disorganzation of 
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the river systems; the dislocation of natural flush 
and drainage, and other disastrous consequences, 
as agricultural decline, depopulation and epidemic 
malaria, such as have oceurred during the last sixty 
years in Lower Bengal. 

In the deltaic portions of Bengal cultivable land, 
ordinarily subject to inundation with river water, 
never requires to lie fallow, whereas other lands do, 
Fallows, therefore, may be taken as an index of 
soil impoverishment, Hmbankments prevent inun- 
dation by river water. 

In proportion to the cultivated area, fallow land 
is five times as common in both Western and 
Northern Bengal than in Eastern Bengal, and in 
Central Bengal the proportion of fallow land is just 
ten times as great as that in Eastern Bengal. In 
view of the facts stated, the multiplication of rail- 
ways and roads in the deltaic portions of Bengal 
is to be regarded with grave misgivings. The em- 
bankments exert a most deleterious effect upon the 
fertility of the soil, thus causing a serious decline 
in the agricultural production of the areas they 
serve. Roads and railways afford, it is true, excel- 
lent facilities for the transport of goods and especi- 
ally for the rapid transit of passengers, But these 
advantages may be too dearly purchased, if the 
construction of the necessary embankments brings 
about, as it may do, in course of time a 50 per 
cent. reduction in the agricultural outturn of whole 
districts, turning healthy areas into hot-beds of 
malaria and eventually leading perhaps to the 
destruction of nearly half their total population. 

Recent observations have shown on numerous 
oecasions that, following the construction of em- 
bankments, there is a very great local extension of 
malaria on both sides of the embankment, accom- 
panied by a rise in the local mortality, an increase 
in the proportion of fever cases and fever deaths 
and a rise in the spleen index, Changes of this 
kind have been noted and specially reported on in 
detail in the case of the railway from Katwa to 
Sahibganj, in Birbhum and Murshidabad, in the 
case of embankments connected with tbe Sara- 
Bridge and in the ease of the Sara-Sirajganj Rail- 
way, A considerable rise in the fever index has 
also been noted in the case of recent railway con- 
struction in Mymensingh. 

The occurrence of outbreaks of malaria in associa- 
tion with the construction of embankments has never 
been disputed, and the observation in regard to the 
sudden increase of the spleen index in the neigh- 
bourhood of these embankments is conclusive. But 
the manner in which embankments bring about this 
admitted increase of malaria requires to be made 
clear, in order that adequate steps may be taken 
io remedy the condition and to prevent the further 
extension of the evil. 

The Burdwan Fever Epidemic.—REnough has been 
stated to show that the embanking of the delta tracts 
of Bengal, whether for roads, for railways or for 
flood prevention, is almost invariably followed by 
the most disastrous consequences alike to health 
and to agriculture. This view is greatly strengthened 
by a consideration of the circumstances which led 


to the great Burdwan fever epidemic of sixty years 
ago. The special committee appointed in 1868 to 
investigate this epidemie fever, reported in 1864 
that the area first affected by the disease had re- 
cently ceased to be inundated and enriched by flood 
water from the rivers. 

A little earlier, Dr, Elliott, in a report on the 
“ Epidemic Remittent and Intermittent Fever occur- 
ring in parts of Burdwan and Nadia Divisions,” 
remarked that one of the principal causes of the 
epidemic was want of cultivation. He had almost 
invariably observed that the epidemic appeared first 
and was most virulent in the oldest and most popu- 
lous villages, the lands in and around which had 
gone out of cultivation. Thus, while the fever com- 
mittee showed that the fever was associated with 
relative infertility of the soil owing to lack of in- 
undations, Dr. Elliott commented on the associ- 
ated lack of cultivation. The one statement cor- 
roborates the other, for, as is well-known, lack of 
lertility leads to lack of cultivation. 


Tne EFFECT or EMBANKMENTS ON MALARIA. 


How Embankments increase Malaria.—The in- 
erease of malaria that almost invariably follows 
the embanking of deltaic areas in Bengal is due 
to the interaction of a number of factors, most of 
which have a definite bearing upon the breeding 
of anopheles mosquitoes. The construction of em- 
bankments themselves leads, in the first place, to 
a great amount of excavation and the resulting 
borrow-pits afford additional breeding places for 
anopheles. But, except in rare instances, ex- 
cavations of this kind are of relatively small im- 
portance, because enormous numbers of dobas and 
ditches and excavations of all kinds already exist 
in the immediate neighbourhood of all villages situ- 
ated in deltaic areas. This is owing to the fact that 
every house has to be provided with a high earthen 
plinth raised well above the level of the inundation. 
In areas also where the houses are built of mud, 
as is the case in many parts of Central Bengal, 
building operations always result in extensive ex- 
cavations. Hence villages in the delta tracts are 
all potentially malarious. But, ordinarily, however 
numerous and extensive the excavations of borrow- 
pits on a village site may be, they do not give rise 
1o malaria so long as the greater part of the surface 
of the country is submerged by floods of river water 
during each wet season, for in these circumstances 
cach hollow and depression is temporarily obliter- 
ated, so that anopheles mosquitoes cannot use them 
as breeding places. But should inundation cease or 
be prevented, every hollow which can hold rain 
water becomes a dangerous breeding place, and 
anopheles mosquitoes ean thus multiply unchecked. 
Observations show that during the rainy season 
anopheles mosquitoes of various species, known to 
carry malaria, often occur in enormous numbers in 
the villages situated in embanked deltaic areas, 
whereas these insects are usually present in very 
scanty numbers at the same time of the year in 
arcus that are actually inundated with river water. 
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parasitic in intestine of, with some remarks on its 
generic status, 41 

Brill's disease, tropical typhus and, 374 

Bronchomycosis, notes on case, 145 


c 


Cancer field commission in Trentino, 1925, entomological 
notes, 294 

—-, observations and researches on epidemiology, made 
in Holland and Italy (May-September, 1925), 233 

Cancerous and other tumours in animals collected by Dr. 
Sambon during his recent researches, examination, 298 

Carbon compounds, further observations on mycological 
method to identify various sugars and, 201 
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Adige, view of upper valley, 236 
Aphodius fimetarius, 258 
—— hemorrhoidalis, 258 
Appearance of lung a few days after cauterization, 335 


Bilharziasis affecting lungs, photomicrograph. B. 
miliaris pulmonum, 8 
— peritoneum, photomicrograph. B. miliaris 





peritonei, 8 

Blatta orientalis Fol., 260 

nymph, 261 

Blattela germanica, 260 

Blood-vessel showing partial thrombosis and filled with 
tumour cells (2 figures), 289 

Broncho-spirochetosis, 361, 364 

of purulent type, lung, 364 . 

B. typhosus, action of maltose alone, gas absent, 219 

Caccobius schreberi, 258 

Cancer mortality in Holland, sketch map, 237 

—— —— in Italy, sketch map, 237 

Cantlie, Sir James, 157 

and = Surgeon-General Rho, Italian 
Navy, examining an enormous growth on elm tree 
at Buntingford, 271 

Carcinoma, case of breast, from Pederzano, near Vil! 
Lagarina, 235 

— — in cardiac portion of rat's stomach with Hepaticola 
gastrica embedded in growth, 256 

Cavedago, 236 

Cavity in upper part of lung, 333. Same case after 
first operation, 333; same case after second opera- 
tion, 334 

Ceratophyllus fasciatus with Tyroglyphus sp. in hypo 
pus stage, 287 

Changes in state of nutrition, 57 

Coredo, Dr. Ossana's house, 245 

Cortina, 238 

Crown-gall, longitudinal section of pear-tree ~tm 
showing tumour-strand, 273 

—--- on apple tree, 271 
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Crown-gall, grape-vine, 272 
—— —— pear tree, 272 
Crytococcus graciloides and B. vermiculoides in sym- 
biosis, 222 
Dirofilaria immitis attacked by microsporidian within 
Malpighian tubes of Anopheles maculipennis, 280 
Double-bladed guarded scarifier, 125 
. Dust cloud beginning to spread out among trees 
following trip of plane across Bienkiem Woods, 311 
, view of another, left in treating marginal 
zone of Field Lake, 312 
Dusting marginal zone of Field Lake, 312 
— plane flown across open field, 311 
—— —— making flight over centre of St. Via Lake, 
312 
Epithelial tumours arising from 
kidney of rat, 249 
in rat's kidney, 249 
Fraviano, 239 
Gongylonema, eggs of mouse, 252 
—— from mouse, anterior end, 252 
—— larva (third stage), encapsuled, from Onthophagus 
taurus (2 figures), 259 
—— of cattle, two third-stage larve, from an experi- 
mentally-infected Blattella, 259 
Hemogregarina seligmanni Sambon, 1977, from Bush- 
master, 282 
Helminths often associated with cancer in rat and 
apparently determining its visceral location, dia- 
gram, 286 
Hepaticola gastrica, 226, 263 
, eggs from rat's stomach, 289 
—— —, eggs, 226 
—— — — — im epithelium, 289, 290 
~— —— in stomach tumour, cross section, 290 
Holland, village of Rauwerd, 238 
Hydatigera teneformis Batsch, 1786, 247 
—— — — — — —, larval form, 246 
—— — —, embedded in sarcoma 
liver, 250 
Idaard, 243 
Isidora africana (Krauss), shells, 178 
Lake dusting, one of the pans containing larve and 
floating on surface of water, 313 
Leishmaniasis visceralis (infantile kala-azar), distribu- 
tion of cases in Spain (1925), 389 
Maltose, identification, 202 
Mezzana, 240 
Mortality per 10,000 living from every age in 1909, 58 
Muspicea oreet Sambon, 1925, 265, 266 
Observations on importance of symbiosis or close asso- 
ciation of different species of organisms (1 figure), 
217 
(Esophagus of heifer from Villa Lagarina with numer- 
ous Gongylonema beneath epithelium, 257 
Oniticellus fulvus, 258 
Onthophagus taurus (2 figures), 257 
Opisthorchis felineus (Rivolta), 1885, 241 
Palisade arrangement of cells lining central lumen of 
tumour cords, 289 
Pane’s “ Filaria labialis,” a Gongylonema, probably 
G. pulchrum, 251 . 
Paramecium parasitized by Spherophyra, 279 
Plant-lice, dry, distended skins still clinging to black- 
currant stem and out of which have emerged 
Ichneumonids, 280 
Pleomorphism of Vibriothrix zeylanica, 371, 372 
Position of patient—on his healthy side—at operation, 
328 
Pristonychus terricola, 9, 296 
Proliferation near tumour, buds of epithelial, 290 
Rat flea covered with mites, 270 
Rat's mammary tumour, section, 288 
Ross Institute and Hospital for Tropical Diseases, 
Putney Heath, London, S.W., 230 
Ross's ‘‘ black spores,” 279 
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Saccharose peptone water inoculated with Monilia 


tropicalis, 221 





—— — + Bacillus typhosus, 
221 

S. bronchialis, various types (2 figures), 362 

Schistosoma mansoni, clinical case of native, 6 

in Dutch Guiana, photograph of shells of 
Planorbis olivaceus, immediate host, 6 

Signorina Ottaviani, Dr. Carega and the writer at Rio 
Sambuci, 255 

Slide presented by Kitasato to Yersin, 301 

S. Lorenzo in Pusteria, group of “ cancer houses," 239 

S. Michele-on-Adige, 242 

Sphodrus leucophthalmus, 296 

Stomach tumour, general view, 290 

, Section, 288 

String-shaped adhesion obliquely upwards and out- 
wards immediately below clavicle, 334 

Strobilocercus fasciolaris, large spindle-celled tumours 
arising from cyst in liver of rat, 248 

Swamp lakes, one of larger, 312 

Sydenham pool, Durban, favourite haunt of Isidora 
africana, 177 

, showing Cyperus 

fusion, 177 

—— (infested) showing blue lotus in flower, 178 

Trichomycosis nigra, 224 

Trichosomoides crassicauda from urinary bladder of 
Villa Lagarina rat, male in female’s uterus, 264 

Tumour, growth beneath slightly hypertrophied epithe- 
lium of stomach, 289 

Typical quotidian curve, 118 

—— tertian curve, 118 

Villa Lagarina (2 figures), 234 

rat with fibro-adenoma of mammary gland 
and malignant papillomatous growth in stomach, 
256 

Water chinquapui, growth in Blue Tuoret Lake, 313 

Wick-syphonage, apparatus, 128 

Yellow fever, kidney of case, showing lime casts, 69 

, one of cases from West Africa, 69 

Yersin's diary, from, 302 

—— hut close to Alice Memorial Hospital, 301 
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Immunity to malarial inoculation, further report on 
acquired, 48 

Influences, environmental, which favour development and 
spread of bilharzia parasite in South Africa. Food 
supply of ‘‘ Physopsis," 89 

Inoculation, malarial, further report on acquired immunity, 
48 , 

Insulin, further researches on preservation, 1 

Investigation, morphological and cultural, of Vibriothrix 

zeylanica Castellani, 44 
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Jaundice in Sudan, infectious, 359 
Journalism, simian, 335 
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Malaria in women, 379 
Mosquitoes of Egypt, 11 
Pellagra, dietetic theory, 92 
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Treatment of tropical sore, 410 
Tropical fevers, diagnosis, 198 
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Leiper, Prof. R. T., M.D., D.Sc., F.R.S., refutation of 
statements made concerning African schistosomes, 
" American" gongylonemas, zoo vermin and Italian 
cancer houses, 314 

Leishmaniasis visceralis in Spain, epidemiological study, 


Malaria aud blackwater fever, remarks on Clayton-Lane's 
criticism of my monograph in Tropical Diseases 
Bulletin, 1925, vol. 22, No. 4, p. 338, 89 

—— control, some aspects, 185 

—— mosquitoes, airplane dusting in control, 311 

——, note on corneal ulcer in, 3 

——, observations on pathology of central nervous system 
in malignant tertian, with remarks on certain clinical 
phenomena, 343 . 

——, Whittingham (W.), strain of artificially induced, 117 

Malarial inoculation, further report on acquired immunity, 
48 

Medical news: 16, 84, 116, 200, 232, 216, 309 

Monilia krusei, M. macedoniensis, and M. tropicalis, brief 
note on biochemical reactions of certain fungi, 47 

Morphology, cultural characters and biochemical reactions 
of Vibriothrir zeylanica Castellani, brief note, 371 

Mycological method, further observations to identify 
various sugars and other carbon compounds, 201 

Mycology, notes on, 291 á 
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of stomach of wild rat and infection with, 288 
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measures. Results obtained, 4 
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importance of symbiosis or close association 
of different species of organisms in production of 
certain biochemical phenomena and in causation 
of certain diseases and certain symptoms of 
disease, 217 

Preliminary note on study of Endamæba blatte 
(Butschli, 1878), Leidy, 1879, found parasitic in 
intestine of Blatta orientalis in England, with 
some remarks on its generic status, 41 

Prevention and treatment of cholera by essential oils. 
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Search for more efficient prophylaxis against tuber- 
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Subacute inguinal poradenitis, or climatic bubo, 103 

Tropical typhus and Brill's disease, 374 

Variations in the virulence and in the morphology of 
certain laboratory strains of Trypanosoma gam- 
biense and Trypanosoma rhodesiense isolated from 
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Virus diseases of bacteria, plants aud vertebrates, 17 

Whittingham (W.) strain of artificially induced 
malaria, 117 

Yellow fever control in West Africa, 349 
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Panama hat in Tropical Africa, note on further experi- 
ences of use, 303 

Pathogenesis and treatment of sea-sickness, contribution 
to study, 59 

Pathology of central nervous system in malignant tertian 
malaria, observations, with remarks on certain clinical 
phenomena, 343 

Plague bacillus, concerning the discovery, 299 

Plants, bacteria and sertahiraten, virus diseases, 17 

Poradenitis, subacute inguinal, or climatic bubo, 103 

Precautionary measures. Results obtained. Bilharzia 
treatment. Experience gained from more than 3,000 
tartar emetic injections, 4 

Preservation of insulin, further researches, 1 

Prophylaxis against tuberculosis, search for more efficient, 
53 


Pulmonary tuberculosis, cauterization of adhesions in 
artificial pneumothorax treatment, 327 
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Resulis obtained. Bilharzia treatment. Experience gained 
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cautionary measures, 4 


Rzvigws :— 


Bacteriology, clinical and applied, manual, 167 

Bats, mosquitoes, and dollars, 68 

Biology of protozoa, 402 
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Original Communications. 





FURTHER RESEARCHES ON THE 
PRESERVATION OF INSULIN. 


By l'rof. E. TRocELLO 
AND 
Dr. A. CRUTO. 


Is a communication to the XXXth Italian Con- 
gress of Internal Medicine [1] we minutely deseribed 
ome of our experiments on the resistance of insulin 
at high temperature. We were induced to carry 
out these experiments by some communications 
published by English authors, who, having used 
insulin of a different origin, had noticed that it lost 
its medieal power in tropical climates, so that after 
i few months the deterioration practically rendered 
the drug useless. 

The conelusions of our experiments carried out 
with Italian insulin, were as follows: 

The insulin, kept constantly at high temperature, 
even for a long time, maintains its hypoglycemic 
property integrally, or remarkably well. 

The preparation kept in solid form shows itself 
incontestably more resistant than insulin in liquid 
solution. In fact, in the experiments at 100°, for 
twenty-four hours, and in the experiments at 42° 
for thirty-five days, the property of the former was 
in no way modified, while the latter lost about 
one-half of its hypoglycemic property and did not 
cause convulsions. Another consideration on the 
resistance of the experimented insulin, is the length 
of its duration at a high temperature. The solid 
preparation, in this respect, in the limited time of 
the experiments (twenty-four hours at 100? and 
fifteen and thirty days at 42°) did not undergo 
any alterations at all. Insulin in solution form 
appeared to be peculiarly influenced by the time 
of the exposure; in fact, while it resisted integrally 
the temperature of 100° for ten hours, it lost about 
one-half of its hypoglycemic power, both at the 
temperature of 100° in twenty-four hours and at 
a temperature of 36? in sixteen and thirty-four 
days. In consequence, we get the following prac- 
tical corollary in relation to the preservation in 
iropieal climates of insulin experimented with by 
us: The possibility of preserving the original hypo- 
slveemie properties even at very high temperature 
and for a considerable length of time. 

These experiments were carried out with ‘‘ Insulin 
Ergon " prepared in the Instituto Nazionale Medico 
Farmacologico of Rome. 

Nevertheless, the important problem of the 
preservation of insulin in tropical climates could 
not remain unsolved, and last year new experi- 
mental laboratory investigations were carried out, 
especially by English authors in India. 

These investigations appeared particularly neces- 
sary as some clinical results seemed to strengthen 
the idea of quick deterioration. In fact, Stott [2], 
in India, had met with a progressive loss of activity 
in twelve diabetics when the drug was kept 
at room temperature. When the medicament 


arrived in India it possessed a glucosic equivalent 
of 12 gr. per unit and gradually went down to 1 gr. 
or less, in six months. 

It is true that other authors come to different 
conclusions. For instance, Bose [3] has been able 
lo observe in India, that at a temperature of 35° 
for one month, insulin did not undergo any 
deterioration at all, 

In a more recent paper, in The Lancet, Neave 
Kingsbury [4] exposed a succession of experiments 
earned out with American insulin on rabbits 
of different origin. He concluded that a sample 
of insulin kept at tropical temperature for six 
months, and injected into local rabbits, seemed to 
immediately undergo a deterioration of about 40 per 
cent, On reckoning the results obtained on 
rabbits of first generation and originating from 
animals recently imported into the tropics, showed 
but little or no deterioration. 

Moreover, the author draws some conclusions on 
the faetors which would have an influence on the 
preservation of the drug, and attributes them to 
the purity of the preparation and the acidity of the 
insulin solution; this, besides the mentioned im- 
portance on the variety of the animals used for 
controls. 

Our new researches were carricd out on samples 
which had previously appertained to the prepara: 
{ion used last year for the first experiments. 

A.—INsULIN KEPT IN INcUBATOR AT 42° FOR 
THREE MONTHS. 


Experiment No. I. 
SOLID INSULIN. 
(January 7, 1925.) Rabbit d, weight 1,730 grm. 
Time, 9.25, injection of 2 mg. of insulin 
11.10, typical convulsions 
11.15, glycemia — 0°44 per thousand 


Experiment No. II. 
INSULIN IN SOLUTION. 
(January 7, 1995.) Rabbit, weight 1,400 grm. — 
Time, 9.30, injection of 0:3 c.c. (10 units per c.c.) 
11.30, glycemia — 0:81 per thousand 
No convulsions, 


” 


B.—IxsrLrN KEPT IN IncuBATOR AT 37° to 40° ron 
ONE YEAR AND TWENTY DAYS. 


Experiment No. I. 
SOLID INSULIN. 
(October 28, 1925.) Rabbit ¢, weight 1,510 grm. 
Time, 9.15, injection of 2 mg. of insulin 
11.95, glycemia — 0°50 per thousand 


* 18.45, typical convulsions 


Experiment No. II. 


(October 29, 1925.) Rabbit 3, weight 1,800 grm. 

Time, 11.55, injection of 2 mg. of insulin 
14.15, glycemia — 0:47 per thousand 
14.20, typical convulsions 


” 


Experiment No, III. 


(October 29, 1925.) Rabbit g, weight 1,480 grm. 
Time, 12, injection of 2 mg. of insulin 

14.20, glycemia = 0°53 

15.30, typical convulsions 

15.35, glyceemia = 0°42 


L3 


” 
n” 
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Therefore, we may conclude that : 

The insulin experimented with by us and kept 
in solid form in incubator at 37° to 40° for more 
than a year, retains the hypoglycemic property 
which it had soon after its preparation, and its 
power of causing convulsions. 

At high temperature, if suitably prepared and 
preserved in solid form, insulin remains unaltered. 

On the other hand, kept in liquid solution, the 


insulin shows a loss of about one-half of its power 


already after thirty-three days (42° to 459), and 
after three months (429) a nearly complete abolish- 
ment of the hypoglycemic properties and a total 
disappearance of the convulsive ones, 

Relating to the results of Cheadle [5] on the 
influence of the acidity of the insulin solution, 
some other considerations can be made.  Cheadle 
has proved that in autoclave at 125° for twenty 
minutes, the solution with pH=2 would lose 20 
or 25 per cent. of its power, while that with pH —4 
would lose it completely. And such phenomena 
would appear to relate to a disassociation by the 
product, if kept in solution. 

The preservation. of the solid form, if the 
hypothesis be true, appenrs to be the most indicated. 

1n any case, the faet is that neither high tem- 
perature nor time has any influence on the 
biological properties of the drug kept in solid form. 
Further, that the age and origin of the animals used 
for insulin properties have rather a great importance 
and give reason for the different results obtained by 
various authors, cannot be rejected by anyone. 

Also in our temperate climates some differences, 
not very important ones, can be observed be- 
tween rabbits of different breeds. From this 
arises the corollary that only animals recently im- 
ported from temperate climates should be experi- 
mented with in the tropies. 

As regards the other consideration of Neave 
Kingsbury, on the purity of the product, which 
would give reason to the fact that, in tropical 
climates, some preparations keep better than 
others, it can be observed that there is not any- 
thing more likely. The fact of maintaining itself 
better in solid form than in liquid solution 
strengthens the hypothesis and proves the easy 
susceptibility of the product to impurity of all 
kinds. 

Summary, 


Insulin should be kept in solid form because, 
as shown by experiments, it does not undergo any 
alteration at a high temperature, and can be pre- 
served for an unlimited length of time, The cause 
of the difference in preservation of insulin in liquid 
form lies in the fact that a hydrolysis of the pro- 
duct causes a deterioration in its pharmaco-dynamie 
properties. 
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THE PROTECTION OF THE HEAD AGAINST 
THE SUN’S RAYS IN TROPICAL AFRICA. 
By J. F. Corson. 


Iris very generally believed by European residents 
in tropical Africa that exposure of the head to the 
suu's rays for even a brief period, unless protected 
by an opuque covering, is likely to cause not merely 
discomfort but serious results. A chink in the grass 
roof of a hut, or the admission of a few rays of light 
through the ventilation aperture of a ‘“ Wolseley ” 
helmet is regarded with misgiving. The supposed 
harmful influence is often attributed to penetra- 
tive power of light rays or ultra-violet rays rather 
than to heat. Manson suggested that some peculiar 
physieal action of the sun's rays on the tissues 
might be the eause of that class of cases called sun- 
traumatism. It appears to be established, from 
numerous observations, that the sun's rays of short 
wave-lengths have very little penetrative power, 
hardly, if at all, beyond the skin. There is no reason 
to suppose that the sealp may be different from other 
parts of the skin in regard to the possible formation 
of chemical substances by the action of rays. It 
appears also to have been shown conclusively that 
hent-stroke is due to overheating of the body associ- 
ated with failure of the natural heat regulation. 
Local heating of the central nervous system to a 
harmful degree is theoretically possible, but is un- 
likely to occur without a corresponding greatly 
increased temperature of the skin and subcutaneous 
tissues. Temperatures of 109:49 F. to 111° F. 
have been observed within helmets without appar- 
ently causing discomfort to the wearers (Wanhill, 
quoted by L. Hill). There is no doubt that a 
light, white helmet fulfils the requirements oÍ 
great reflection and little penetration and provides 
a moderate degree of ventilation. A helmet, how- 
ever, at its best is a heavy and clumsy form of hat 
and is discarded with relief when it is thought sate 
tc do so. A few somewhat rough experiments 
were made in Dar-es-Salaam during the months 
of August, September and October, 1925, to see 
whether some lighter head covering might safely 
be used, A Panama hat was selected as a possible 
suitable substitute. Some tests were made to com- 
pare the heat-excluding qualities of some forms of 
hat, viz., a man’s white *' polo '" helmet, a lady's 
white pith helmet, a Panama, a man's soft dark- 
grey felt hat, a lady's light-grey tropical hat of 
thick felt and a red fez with loose black calico lining. 
The conditions were not severe as regards heat rays 
as the maximum shade temperature during the 
period was only 86° F. to 889 F. and a fairly 
strong breeze was usually present. Exposures to 
the sun for various periods and at different heights 
from the ground were made, clinical and other 
thermometers being used to record the maximum 
temperatures inside the hats. The results were 
in aecord with similar experiments by various ob- 
servers, "The felt hats and the fez showed high 
temperatures, 1059 F. to 1129 F., with exposures 
of from ten minutes to half an hour and longer. 
whilst the thermometers inside the helmets never 
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mse above the original setting of 97° F. or 98° F., 
and the Panama rarely showed a temperature above 
1000 F. under similar conditions. The lady's felt 
hat, a heavy article said to be intended for use in 
the tropics, showed an inside temperature of 1089 F. 
after exposure for two hours. Using the man's felt 
hat to represent the scalp, the temperature of its 
upper surface, when covered by the Panama, rose 
to 100° F. with one hour's exposure and on another 
occasion to 102-29 F, with four hours’ exposure at 
the hottest part of the day. Some personal experi- 
ments were also made. With the bulb of the ther- 
inometer in contact with the parietal region of the 
scalp, five minutes’ exposure, when wearing the felt 
hat, raised the temperature to 102-49 F., whilst when 
the Panama was worn, an exposure of forty minutes, 
irom 11.50 a.m. to 12.30 p.m. caused a rise to 99° F. 
only. On the afternoon of the same day, the Panama 
being worn with continuous exposure from 2.30 p.m. 
to 4 p.m., the temperature of the scalp, tested from 
time to time, was only 99° F. On one occasion the 
bare head was exposed to the sun from 2 p.m. to 
230 p.m. The temperature of the scalp or hair, 
taken by stroking with the bulb of a clinical ther- 
mometer, rose to 104° F. within six minutes, and 
to 105-19 F. in twenty minutes, and did not rise 
higher. The temperature of the body, taken in the 
mouth, did not rise above normal within an hour. 
Except for the tingling feeling of radiant heat during 
the half hour, which was most felt in the first few 
minutes, no discomfort was experienced either at 
the time or later. The dry bulb temperature at the 
time was 82°79 F., the wet bulb 77:39 F., and the 
maximum temperature of the day 88:89 F. There 
was a moderate breeze, "Throughout the period from 
August to October the Panama hat was used in- 
stead of a helmet. On several occasions there was 
continuous exposure to the sun throughout the after- 
noon from 2.80 p.m., though the conditions of daily 
work usually involved very brief periods of exposure. 
No unpleasant symptoms were experienced. 


CONCLUSIONS. 


(1) Under the mild conditions that prevail for 
considerable periods of the year in many parts ol 
tropical Africa, a light form of hat with good reflect- 
ing power, such as a Panama, may safely be used 
instead of a helmet, at least when the cireumstances 
of daily life do not require prolonged exposure to 
the sun, 

(2) While such states of bodily health and such 
external conditions as are known to conduce to 
over-heating of the body with diminished heat loss, 
should be guarded against, there is a tendency to 
attach an exaggerated value to the penetrative power 
of the sun’s rays in tropical Africa. 


BIBLIOGRAPHY. 


The following publications have been available for reference: 


ARGYLL, CAMPBELL, and Hinr, L. ‘The Effects of Light 
upon Lencocytes and Blood-vessels in the Mesentery of the 
Liviog Animal," Brit. Journ. Exper. Path., vol. v, No. 6, 
December, 1924. 


Buxton, P. A. ‘Heat, Moisture, and Animal Life in 
Deserts," Proc. Hoy. Soc., Series B, vol. xcvi, No. B 673, 
March, 1924. 

CASTELLANI and CHALMERS. “A 
Medicine,” 3rd ed. 

CoLEBROOK, L., Erprnow, A., and HILL, L. ‘‘The Effect 
of Radiation on the Bactericidal Power of the Blood,” Brit. 
Journ, Exper. Path., vol. v, No. 2, April, 1924. 

GiGgLroLI, G. — '*Acclimatization and Sunstroke," 
Trop. Med. and Hyg., vol. xxv, p. 185, June, 1922. 

Hannis, D. T., *' Studies on the Biological Action of Light," 
Proc. Roy. Soc., Series B, vol. xcviii, No. B 688, June, 1925. 

Hess, A. F., ‘‘ The Influence of Light in the Prevention and 
Cure of Rickets,” Lancet, 1923, vol. ii, August. 

Hinr, L. ''The Science of Ventilation and Open-air Treat- 
ment," vol. ii, Med. Res. Council, Sp. Hep. Ser., No. 52. 

Manson. ‘‘ Tropical Diseases," 6th ed. and 8th ed. (P. 
Manson-Bahr). 

ScnMipT, P. **Ueber Sonnenstich und ueber Schutzmittel 
gegen Waermestrahlung," Arch. f. Hyg., Bd. xlvi, Heft 3. 
Reviewed in Arch. f. Sch. u. Trop. Hyg., 1908, Bd. vii, 
Heft 10. 

Simpson, W. J. R. ** Heatstroke and Sunstroke” in “The 
Practice of Medicine in the Tropics," ed. by Byam and 
Archibald, vol. iii, sect. xii. 

""TnoPICAL Diseases BULLETIN." Reviews of papers by 
various authors. 1918, vol. xi, pp. 169-173; 1919, vol. xiii, 
pp. 305-311; 1920, vol. xvi, pp. 53-67; 1921, vol. xviii, 
pp. 259-260; 1923, vol. xx, pp. 67-70; 1924, vol. xxi, p. 454. 


Manual of Tropical 


Journ. 





A NOTE ON CORNEAL ULCER IN MALARIA. 


By R. E. McCoNNELL, B.A., M.D., 
AND 


C. M. McGILL, D.T.M.Liv. 
Barranca-Bermeja, Colombia, South America. 


Sratistics on the subject of corneal ulcer as a 
complication of malaria are not available here, but 
it must be relatively uncommon as in a contact 
with some thousands of cases in various parts of 
the world I had not met with any until the case 
under present consideration. "The only intrinsic 
interest in this case is that the patient developed 
malaria! symptoms only twice in his life, and on 
both occasions this complication presented itself. 
The deseription of the first attack is from the 
hospital records augmented by recollections of those 
in attendance, 

R.W., a robust Canadian of 46 years, was admit- 
ted to hospital April 28, 1924, with a high tempera- 
ture and typical symptoms of malaria. A thin 
blood-smear was negative, but the clinical symptoms 
pointed to the infection being that of malignant 
tertian. On the third day, when the temperature 
had fallen to normal, what was originally diagnosed 
as severe conjunctivitis appeared in the right eye. 
For several days there was considerable pain in 
the eyeball. A transparent, faintly grey ulcer was 
then found below the pupil, which later became 
leud-coloured for a time. It grew larger by bud- 
ding. Borie acid washes were first used, then pro- 
caine and argyrol for some days and then again 
borie acid, with the silver compound every third 
day, The eye was padded. By May 16 the con- 
junctival injection had cleared up. On July 10 he 
was sent to New York on account of the anxiety 








4 THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. [Jan. 1, 1926 





caused by the persistent macula, but by the time 
he arrived there he was pronounced by a specialist 
fit to return at once. The macula subsequently 
cleared up completely. 

On September 8, 1925, he was admitted again 
under the immediate care of Dr. R. H. Eisaman, 
and showed malignant tertian parasites. He was 
discharged on the 9th. On the 11th the right eye 
began to trouble him while on night duty and in 
the morning he noticed that vision was dimmed. 
The eye became very red and painful and by next 
day was at its worst, There were pain and photo- 
phobia. He came into the hospital on the 19th, 
when an irregularly round almost transparent ulcer 
a quarter-inch in diameter was found, paracentral, 
a little helow and to the inner side of the pupil. 
Both palpebral conjunctive were very red, while 
the cireumcorneal injection was faint and confined 
to a narrow band. The ulcer was touched twice 
with ionine, atropine instilled twice, a shade appliea 
and on the 24th he was discharged with no sign 
left other than a slight unevenness of the surface 
where the ulcerous area had been. 

I think it is safe to assume that both of these 
eye attacks were herpetic. No other herpetic 
eruption manifested itself, It seems probable that 
in these cases a guiding treatment is preferable to 
one of energetice medication and interference. 


BILHARZIA TREATMENT. EXPERIENCE 
GAINED FROM MORE THAN 3,000 TARTAR 
EMETIC INJECTIONS. PRECAUTIONARY 
MEASURES. RESULTS OBTAINED: 


By Dr. P. H. J. Lamps, 
Surgeon to the Dutch East-Indian Army, Paramaribo. 


FOR many years it has been customary in the 
Military Hospital of Paramaribo to treat certain 
tropical diseases such as venerial granuloma, leish- 
maniasis, bilharziasis, filariasis and some cases of 
ulcera cruris, with intravenous injections of tartar 
emetic. 

The results obtained were—with the exception of 
some cases of venerial granuloma and leishmaniasis— 
only relatively satisfactory. The curative value of 
this remedy was therefore accepted by the medical 
men of this Institute with reserve. Moreover, often 
undesirable, sometimes dangerous complications were 
observed. 

My personal experience during 1923 and 1924 
(which included many cases of leishmaniasis, filariasis, 
bilharziasis and ulcera cruris) made me doubt the 
specificity of this remedy. 

Reading the literature, however, made it at once 
become plain to me that unfavourable results— 





1 Communication from the Military Hospital of Paramaribo, 
by Chief P. Cool, Surgeon-superintendent to the Dutch East- 
Indian Army. 


especially in bilharziasis, so flagrantly in contrast 
with the results obtained in Egypt, South Africa, 
China and Japan—were undoubtedly due to the too 
small doses given in this country. 

Of late years a copious literature bearing on 
bilharzia treatment has accumulated. Those interested 
I may refer to the list at the conclusion of this 
communication. 

Briefly the conclusion arrived at is that tartar 
emetic—provided necessary precautions are observed 
and a sufficient dose is given— will cure every bilharzia 
patient of his parasitism, without appreciable harm, 
with the exception of a few cases showing intolerance. 

According to Christopherson, the recognized author- 
ity, a dose of 25 to 30 gr., i.e., + 1°620 to 1'950 grm. 
of tartar emetic within twenty-five to thirty days 
intravenously injected is sufficient (Lancet, September 
7, 1918; Journal of Trop. Med. & Hyg., July 1, 1920; 
my own correspondence, 1925). 

It might be expected that the application of these 
large quantities of tartar emetic in a relatively short 
period would emphasize the complications so often 
observed. 

Since it was thought possible that these ill results 
were due to impurities, the miltary apothecary Vonk 
analysed the whole quantity of tartar emetic in stock 
for possible impurities. 

The report of this analysis, of considerable value to 
successful tartar emetic therapy, follows :— 

“Tn connection with a communication of Meleney 
(‘Schistomiasis japonica,’ United States Naval Med. 
Bull. 881, No. 5) that Christiansen and Norten 
(‘Some Observations on Tartar Emetic,’ Journ. Lab. 
and Chin. Med., 1923, ix, 35) are drawing attention to 
the fact that most of the tartar emetic appearing on 
the market for medical use contains lead, arsenic and 
iron as impurities, beside the insoluble and poisonous 
antimonium-oxide, the consignments of tartar emetic 
then present in the store of the Military Hospital 
were examined for these impurities. 

" The consignments were received in 1905, 1911, 
1916, 1924 and 1925. 

“ All were obtained from the Government magazine 
of chemicals at Amsterdam. 

" It appeared that only the consignment of 1916 was 
pure. Besides a trace of chloride, that of 1915 con- 
tained a trace of chloride and also a trace of heavy 
metal; and that of 1911 bad, moreover, a trace of 
sulphate. The solution of the consignment of 1924 
was turbid and yellowish, and contained heavy metal 
as well as potassium hydrotartrate. 

“The solution of the consignment of 1925 was dark 
yellow, contained plentiful sulphate, some potassium 
hydrotartrate and also a trace of chloride and heavy 
metal. 

“The older consignments were in fact of a better 
quality. By repeated recrystallization, aided by strong 
suction, a preparation was got that answered the ana- 
lytical (value determination) as well as the following 
tests, to which, in my opinion, tartras kalio-stibicus 
pro injectio should be put. 

“These tests are obtained partly from the Dutch 


_ Jan. 1, 1926] 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 5 





Pharmacopoeia and partly from E. Schmidt’s ‘ Phar- 
maceutische Chemie.’ 

" The 5 per cent. solution should be perfectly clear 
and colourless ; neither barium nitrate, silver nitrate, 
nor ammonium oxalate should cause in this solution 
a precipitate or an opalescence within five minutes. 

“When to a solution in concentrated hydrochloride 
acid, 1 gr. to 4 c.c., an equal volume of stannochloride 
is added, the liquid should not become turbid or dis- 
coloured. 

" The 5 per cent. solution should, if mixed with an 
equal volume of 1/10 N thiosulphate, remain clear for 
at least five minutes at a temperature of 25 C. 
When to 5 c.c. of the 5 per cent. solution be added so 
much pure nitrium hydroxide solution, so as entirely 
to redissolve the precipitate at first appearing, the 
addition of concentrated hydrosulphide solution should 
cause neither precipitate nor discoloration. 

" The present Dutch Pharmacopoia does not 
mention tests in relation to clearness and colourless- 
ness of the solution, does not demand the absence of 
calcium and heavy metals, and prescribes a reaction 
on chloride and sulphate in a solution of 1 per cent. 
(see Schoorl, Ph.W., ‘07, 1020 and 0'4, 866). 

“The perfectly pure tartras kalio-stibicus is nowa- 
days dissolved, 1 to 100, in a solution of 0'7 per cent. 
NaCl purissimum, filtered through wet, hardened 
filter-paper and, as shortly as possible before the 
injection, sterilized for a full hour in a vapour current 
of 100° C. 

"The solution is then contained in nearly fully 
filled vials with ground-stoppers, tied up with paraffin 
paper.” 

For bilharzia treatment the tartar emetic purified 
in the above manner has been used since January, 
1925, and the 1 per cent. solution in physiological 
solution is prepared and sterilized the night before 
each injection day as late as possible.’ 

During the treatment the urine is regularly tested 
for albumin and casts. The patients have always to 
report all symptoms experienced after the injection 
(coughing, vomiting, pain in the muscles or joints, 
fever, ague, headache, short-windedness, palpitations, 
itch, eczema (eruption), cedema, &c.), and also diseases 
(malaria, filaria, bronchitis, angina, &c.). Symptoms 
however mild should be noted. 

Every item is noted on the patient's case sheet, so 
that the dose injected may be reduced or the injection 
suspended. The patient remains seated under obser- 
vation for a quarter or half an hour. After this rest 
the patient can take the often long homeward journey 
without inconvenience. The most seriously infected 
area is at about two hours’ walk from the Military 
Hospital. 

The routine treatment of bilharzia patients is: 

Thrice a week, after three injections of 3 c.c., 5 c.c. 
and 75 c.c. respectively, 8 to 10 c.c. of 1 per cent. 





! The use of tartar emetic from s a ‘vial that has been opened 
has to be warned against. It appears that, even in observing 
the ordinary aseptic precautionary measures, infection may be 
brought about by fungi, for which this solution is an excellent 
uutrient, 





tartar emetic solution is injected up to a total of 150 
to 200 c.c. 

Treatment takes about six to seven weeks. Adults 
in less favourable health condition (chronic malaria, 
anemia, touch of cachexia, &c.) receive proportion- 
ally less. Children aged 12 years receive 100 to 125 
c.c., 5 to 6 c.c. each injection ; children of 8 years, 
80 c.c., 3 to 4 c.c. each injection. 

The clinical treatment of in-patients—excepting 
serious cases of lung and hepatic disorders— is some- 
what altered. 

These patients, under regular control and not work- 
ing, get 8 to 10 c.c. six times weekly, aíter three 
preceding injections of 3°5 and 775 c.c, and are 
injected with a total quantity of 200 to 240 c.c. 

Treatment in such cases lasts from four to five 
weeks. This undoubtedly “ very strong tartar emetic 
treatment "—50 to 60 c.c. of the purified solution 
injected weekly— was, without exception, easily borne 
by all the patients (fourteen adult males, negroes and 
creoles). To Javanese and Hindoos this intensified 
treatment was, as a rule, not applied. 

Regular notes was kept of all possible disturbances 
occurring during and after the treatment :— 

(i) Rheumatic pains.—Many adult patients (75 per 
cent.) suffered from slight rheumatic pains in the 
muscles and the main joints; about 30 per cent. com- 
plained of their own accord. All of them, however, 
could uninterruptedly continue their occupations in 
the field, although a few may have ceased coming for 
treatment on that account. 

These pains mostly appear the day after the final 
injection and may last to the next day. It is most 
interesting that I never heard any such complaint from 
children, not even after having asked (sixteen patients 
of less than 14 years), who receive relatively more 
tartar emetic than the adults. 

(ii) Tussicular irritation —This was fairly regularly 
observed in the case of four patients (amongst whom 
were two children), immediately after each injection. 
A slight reduction of the dose, and eventually a small 
dose of codeine, helped excellently. 

(iii) Inclination to vomit.—In the case of a patient 
(adult male) this occurred so regularly that the dose 
per injection had to be reduced to 5 c.c. and the total 
dose to 100 c.c. Notwithstanding that, this patient, 
whom I had been able to control regularly since dis- 
charge from the hospital, is permanently cured. The 
parasites have apparently suffered more than the 
patient (? retarded excretion, ? higher concentration 
in the blood). The inclination to vomit now and then 
was easily overcome in the case of six adults. One 
patient vomited after the first injection (3 c.c.) and was 
not further kept under treatment. 

(iv) Salivary fluz.—Once observed. 

(v) Headache (without albuminuria).—T wo females 
complained of this during the treatment. One female 
still complains of headache (four months after dis- 
charge) and blames the treatment for that (albumin — , 

Ankylostoma +). 

(vi) Œdema (without albuminuria).—Thrice a 
localized cedema was observed, twice on the volar 
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part of the hand and wrist (one-sided), once on lips 
and chin. It was a passing and painless swelling, 
lasting only a few days. 

(vii) Albuminuria, not observed before, was 
observed in the case of a female patient after the 





Fic, 1.—Clinical case of native with Schistosoma mansoni. 
Wasting of face and body. Much ascites due to cirrhosis of 
liver and miliary bilharzial peritonitis. Gidema of lower 
extremities. 


administration of a total dose of 120 c.c. She had 
no other complications. Esbach varied from $ to 1 
per cent., and hyaline cylinders were found in the 
sediment. 

(viii) Itching, urticaria, pustulous — eczema.— 
Especially on the extensor side of the extremities, 
sometimes over the entire body. Itching was re- 
peatedly met with; urticaria as well; in the case of 


three adults an at first persistent eczema appeared, 


slowly improving during the continued treatment. 
These symptoms appeared “only after the final 
injections.” 

(ix) Fever, ague—It is not possible to decide 
whether fever and ague, often observed, are always 
due to malaria, filaria, &c., or whether they are due to 
the tartar emetic. 

(x) Icterus.—A slight icterus, lasting five weeks, 
occurred in a patient three weeks after the treatment 
(220 c.c.). The patient suffered at the same time from 
fever and his blood harboured malaria plasmodia. 

(xi) Short-windedness, cardiac pains, palpitation.— 
Observed in slight degree in one male and one female. 

(xii) Collapse.—Only three times experienced in the 
case of anaemic patients, who had come a long 
distance; after the injection a faint of short duration 


and of not disquieting nature. Serious collapse never 
occurred. : 

In summing up it will be found that very often 
slight rheumatic pains appear, which are, however, so 
insignificant that even sensitive and easily complain- 
ing Hindoos can regularly carry on with their work 
during the treatment. Very seldom does it become 
necessary to stop the treatment on that account. 
injections being looked upon as quite an ordinary 
affair and have become even popular. 

With children no undesirable complieations, except 
the cough, immediately after the injection, have been 
noticed. 

My expectation that certain agricultural centres in 
Surinam would prove seriously infested, is unfortun- 
ately true. 

The fæces of 434 settlers of Kwatta chosen at 
random (district in the immediate neighbourbood of 
the city) were sent for examination. The conscien- 
tious control by the landowner guaranteed reliability. 

Ninety-one of the 249 male Hindoo peasants were 
infected, 9 of the 37 female, 5 of the 153 children. 

Of 68 people of Meerzorg collected at random, all 
peasants, 32 were infected. A small number of 
women and children investigated were not infected. 

Later on I hope to examine further this district 
lying opposite Paramaribo city on the right bank of 
the Surinam river. 





Fic. 2.--Photograph of shells of J'lamorbis olivaccus, the 
immediate host of Schistosoma mansoni in Dutch Guiana. 
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Thirty-one of 62 inhabitants of Charlesburg, an 
outlying quarter of Paramaribo, who for the greater 
part sent their feces spontaneously for examination, 
were infected, viz., 21 out of 32 males, 3 out of 3 
females, 7 out of 27 children. 

In addition to these, 158 cases of bilharziasis came 
under my observation from January 1 to July 31; 
total in seven months, 326 cases. 

My opinion is that practically all field labourers are 
infected in the endemic areas. 

Simple examination of fæces can only partly 
disclose the number of infected. It often happens, 
after repeated, negative results, that bilharzia eggs 
are found at last. The examination of the fæces of 
labourers, regularly working under the same conditions 
on the same land where infested snails (14 per cent.) 
are met with, proved again and again that such 
examination gives positive results only for a percentage. 

I have found living parasites in the portal vein, in 
cases which always presented negative results when 
their fæces were examined whilst in hospital. The 
same applied to patients in whom during a laparotomy 
typical bilharzial miliary peritonitis was encountered, 
without eggs having been found in the fæces. 


Synopsis of Cases. 


Of the 326 bilharzia 
January to July, are :— 

(a) 108 discharged, cured after a complete tartar 
emetic treatment. 

(b) 4 discharged, after treatment with tartar emetic 
clysmata (infants, not allowing injections to be 
regularly applied). 

(c) 1 discharged after treatment with emetine 
(serious arterio-sclerosis). 

(d) 37 inadequately treated, viz., 2 on account of 
intolerance, 2 on account of disorders not due to the 
treatment and 1 on account of disorders due to the 


patients, gathered from 


Duration of the 


Race Genus treatment 
1. Br. Ind. kind 7/2 - 28/2 
2. Sur. volw, 29/1 - 12/3 
8. Br. Ind. kind 8/2 - 19/3 
4. Sur. volw. 2/1 - 21/3 
5. Sur. volw. 24/1 - 24/3 
6. Sur. volw. 3/2 - 28/3 
7. Br. Ind. volw. 28/1 - 20/3 
8. Br. Ind. - volw. 4/2 - 31/3 
9. Sur. ce volw. 29/1- 4/4 
10. Sur. volw. 19/2 - 6/4 
ll. Sur. volw. 21/2 - 6/4 
12. Sur. kind? 29/1 - 7/4 
13. Sur. volw. 29/1 - 7/4 
14. Sur. volw. 2/1 - 7/4 
15. Sur. volw. 29/1 - 7/4 
16. Sur. kind 21/2 - 16/4 
17. Sur. volw. 18/3 - 2/5 
18. Sur. volw, 24/3 - 7/5 
19. Sur. kind 14/3 - 8/5 
20. Bur. kind 14/3 - 8/5 
21. Br. Ind. volw. 14/4 - 11/5 
22. Br. Ind. volw. 1/5 - 20/5 
23. Sur. volw. 9/4 - 98/5 
24. Sur. velw. 11/4 - 30/3 


treatment. The others have untimely withdrawn 
from the treatment. 

(e) 25 in polyclinical treatment on Monday, Wed- 
nesday, Friday. 

(f) 25 in polyclinical 
Thursday, Saturday. 

(g) 8 in clinical treatment. 

(h) 3 not treated, viz., 1 on account of intercurrent 
disorders and 2 on account of serious bilharzia- 
cirrhosis of the liver. 

(i) 6 died, 4 on account of serious bilharziasis of 
liver, lung and intestine. 

(j) 109 untreated, will be gradually brought under 
treatment. 

It is important to note that not one refused grat- 
uitous treatment. The treatment has now become so 
popular that often Hindoos, male and female, some- 
times with all their children, come long distances 
solely to be injected. In many cases they were 
satisfied to be treated when the examination of the 
fæces disclosed the presence of bilharzia eggs. 

The results obtained with the intravenous applic- 
ation of tartar emetic are to be considered absolutely 
favourable. The fæces of nearly all the patients who 
have had five to six injections proved to be free from 
eggs with living miracidia, provided the treatment be 
not interrupted. 

Only in a few cases the parasites or eggs were 
found more resistant, and ten to twelve injections 
were necessary to secure success.' 

Of 24 patients long discharged, I was able to check 
the fæces for months (soldiers, personnel of the hospital 
and others), always with negative results. 


treatment on Tuesday, 


‘It is always necessary to find out whether an egg-case 
contains a miracidium or not. (Slight pressure on the cover- 
glass—eosin preparation.) Even after a successful treatment 
the egg.case, which is occasionally deposited in the intestinal 
wall, may appear in the fæces, sometimes accompanied by 
clinical symptoms (blood in the fæces). 


Fieces Control after 
Total dose permanently discharge 
? negative since negative 
125 c.c. 23/2 28/2 to Aug. 
160 c.c. 12/2 12/8 ,, 
130 c.c. — 19/3 ,, 
220 c.c. 12/2 29/3 ,, 
175 c.c. 12/2 17/5 , 
210 c.c. — 30/3 ,, 
200 c.c. TE 23/2 20/8 z 
285 c.c. Pee -- iss 30/3 ,, 
210 c.c. T — jes 6/1 ,, 
170 c.c. $e — vas 6/4 4, 
190 c.c. ihe — S 9/4 n 
120 c.c. 4/3 ies T4 n 
160 c.c. — , 7/4, 
150 c.c. — 7[A yy 
200 c.c. Ki 12/2 17/5 ,, 
100 c.c. TP — 16/4 ,, 
170 c.c. — KT 2/5 ,, 
205 c.c. és. 18/4 vus 8/5 ,, 
100 c.c. nay — ous 12/5 ,, 
100 c.c. "n — 12/5: y 
170 c c. axe 4/5 11/5 ,, 
120 c.c. Y 2/5 20/5 ,, 
190 c.c. : 28/4 zn 28/5 ,, 
" 190 c.c. 25/4 és 30/5 ,, 


*The parasites were very persistent in this case. Only after sixteen injections the fæces were shown to be permanently 


negative. The same patient suffered on August 18 from an attack of acute colitis with blood in the feces. 


Examina- 


tion revealed the presence of many empty egg.cases and no living miracidia ; on September 8 a second attack. 


Examination disclosed eggs with living miracidia, 


The possibility of a re-infection is naturally not excluded. 














Fic. 3.— Photomicrograph of bilharziasis affecting lungs. B. miliaris pulmonum. 





Fic. 4. - l'hotomiercgraph of bilbarziasis affecting the peritoneum, B. miliaris peritonei. 
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The duration of the control is as yet too short to 
allow a definite opinion to be expressed in connection 
with the applied treatment. . 

Judging from the negative results of all the 
controlling examinations, I believe that it will be 
proved later that all patients are permanently cured, 
ie, that the applied doses and the subsequent 
concentration in the blood are certainly greater than 
the individually varying minimum necessary to kill all 
parasites and sterilize all eggs. 

Different observations point to the fact that the 
necessary quantity of tartar emetic varies widely for 
diferent individuals, probably on account of the longer 
or shorter circulation in the blood. 

The more ready excretion, the subsequent lower 
concentration in the blood would then explain the 
absolute absence of by-complication in children. 

The less ready excretion and the subsequent higher 
. concentration in the blood would then make intelligible 
the unfavourable results in the case of patients whose 
treatment had to be untimely stopped through 
interfering disturbances. 

The question therefore arises, whether it may be 
considered right to inject all patients with the dogmatic 
dose of 200 c.c., especially since tartar emetic cannot be 
looked upon as a harmless remedy. 

It would have been much better if a proper account 
could be made of the individual reaction. 

The examination of the fæces does not afford the 
slightest warrant. In cases of rectal bilharzia (in 
total the minority) the examination of the rectum by 
means of the speculum or rectoscope is most important 
‘Christopherson, by correspondence), but the mass- 
extermination of the parasites need not run parallel 
with the eventual curing of the local process. 

About the complement-fixation reaction of Fairley 
becoming negative in cases of cured patients, I have no 
experience. According to Fairley, however, this 
reaction bears a similar relation to bilharziasis as 
does the Wassermann reaction to syphilis (Lancet, 
June 14, 1919), so that this also is not adequate for 
‘he immediate control of the dose of the tartar emetic. 

It is therefore desirable to tind a criterion, indicating 
foreach patient the minimum therapeutic dose. 

The regular examination of the blood-picture of a 
large number of bilharzia patients before, during, and 
after treatment has brought to light something that 
probably will enable us to determine this individually 
varying minimum. 

It is proved that during the treatment—after a 
number of injections had not shown any influence— 
the already existing eosinophilia (+ 20 per cent.) 
increases to 50 to 80 per cent., only again to decrease, 
sone time after the treatment has finished, to far 
below the original percentage. 

A preliminary investigation has brought to light 
something to the same effect in the treatment of 
llariasis, but only when microfilarie are present in 
the blood. 

I am inclined to explain this eosinophilia as a 
phenomenon due to anaphylaxy, arising at the 
moment when a large number of parasites are 
destroyed. 


‘ 


A considerable quantity of “ dead," extraneous 
“albumin” enters into the circulation of patients 
already possessing antibodies against that same ex- 
traneous albumin, in consequence of a preceding 
spontaneous destruction of a few parasites. 

It is even probable that this supposed anaphylaxy 
gives an explanation of the fever, ague, itching urti- 
caria, exanthema, local one-sided edema, &c., so often 
observed during the treatment. 

It is therefore highly inviting to speculate on the 
basis of a curve representing the eosinophilia after 
each injection or at the end of every week, on the 
possibility of the moment when the largest number 
of parasites are destroyed. 

Further investigation in this line will show whether 
this supposition is justified or not. It should then be 
carefully investigated whether (with the aid of the 
regular control of the eosinophilia) the dogmatic dose 
of 200 c.c. (according to Christopherson 30 gr.) 
can be replaced by an individually varying minimum 
that may be smaller or larger, but which at any rate 
guarantees an absolute cure. 

The relapses so often mentioned in the literature 
and arising after the application of the official dose 
will then soon belong to the past. 

When the aforementioned precautions are con- 
sidered, we possess in tartar emetic a remedy that 
can be applied without fear, in a sufficient dose that, 
in conformity with the statements in the relative liter- 
ature from other countries, cures bilharzia parasitism 
and ends the sufferings caused by bilharziasis. 

The eventual anatomical lesions of the organs and 
tissues could then later on be treated, often with 
success, therapeutically or surgically. 

It is therefore of primary importance that the 
carrier of bilharzia shall not delay or avoid the 
treatment until he becomes a serious bilharzia 
patient. The same may be said of a large number 
of filariasis patients, frequently met with in this 
country. The bilharzia—like the filaria carrier—can 
always be cured. The bilharzia—like the filaria 
patient—olten not. 

It is therefore necessary that tartar emetic 
injections should be as popular in the tropies as are 
neosalvarsan injections. The time should come when 
the Creole, Hindoo and Javanese will ask for tartar 
emetic injection as he now asks for neosalvarsan. 

But to attain that end great circumspection is 
recommended in treatment, especially with tartar 
emetic, the results of which are less perceptible and 
striking than in the case of neosalvarsan. 

It is preferable to apply one injection less and have 
a satisfied patient than to have a discontented 
lamenter with the full dose. It is better not to inject 
an infant than to cause cellulitis which will be 
demonstrated at home to friends and acquaintances. 

It is desirable not to treat a bilharzia patient 
suffering from ankylostomiasis at once, but to cure 
his anemia first. 

The tartar emetic injection, when applied with the 
necessary discernment and tactfulness, will in the 
long run enjoy the popularity indispensable in com- 
bating diseases of the people such as bilharziasis and 
filariasis. 
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* Undesirable by effects. | Case of death. 


acids of ehaulmoogra oil. ‘The ethyl esters m 
be used intravenously, but it is believed that the 
intramuscular injection is more efficient. The 
greatest advantage of the ethyl esters of the fatiy 
acids of chaulmoogra oil over the crude oil and 
emulsion thereof for injection purposes, lies in the 
fuct that the pain and reaction following the esters 
is so much less that practically all patients wil! 
take injections regularly over long periods of time 
With crude oil preparations, only a small percentage 
of patients will continue injections a sufficient time 
to receive any benefit therefrom. The mixed eth)! 
esters of the fatty acids of chaulmoogra oil contain- 
ing 1 per cent. of iodine have proven the best ther 
peutie agent in leprosy that has been used at tl 
station at Kalihi, Honolulu, Hawaii, up to the pre- 
sent time. 
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THE MOSQUITOES OF EGYPT. 

Except for a few isolated records by early collectors 
the first systematic account of mosquitoes captured 
in Egypt appears to be that of Becker who collected 
Diptera generally in Egypt in 1902. He recorded 


only five species of Culicidæ, of which three were 
described as new. From time to time Willcocks 
collected a considerable number of mosquitoes, many 
of which were sent to Theobald for determination of 
the species. Gough in 1914 records seventeen species 
of Culicidæ from Egypt, of which twelve (possibly 
thirteen) were regarded as being genuine Egyptian 
species. A certain number of mosquitoes were also 
collected during the War by officers of the R.A.M.C., 
Lieutenant P. J. Barrand, Entomologist to the E.E.F. 
publishing a short “ Guide to the Identification of 
Anophelene Mosquitoes of Syria, Palestine and Egypt," 
most of the information on Egyptian mosquitoes 
having been supplied by Mr. G. Storey of the Entomo- 
logical Section of the Egyptian Ministry of Agricul- 
ture. In 1918 Mr. Storey commenced a survey of 
Egyptian mosquitoes which unfortunately was never 
completed owing to pressure of other work. Eighteen 
species were recorded by him, including sixteen 
genuinely Egyptian species, of which three had not 
previously been recorded from Egypt. The death of 
Mr. Storey in 1922 is much to be regretted as a large 
number of his records of the localities and breeding 
places of mosquitoes which would undoubtedly have 
been of the greatest interest and value appear to have 
been lost. A Blue-book' containing a report by the 
Senior Entomologist to the Egyptian Ministry of 
Agriculture now appears as the outcome of a request 
by the Anti-Malaria Commission of Egypt that the 
Entomological Section of the Ministry of Agriculture 
would undertake a Survey of the Mosquitoes of 
Egypt. This survey was commenced in January, 
1994. Every effort has been made to make the sur- 
vey of the Delta, the Fayum and the Nile Valley as 
complete as possible, but with the limited time it has 
not been possible to study the desert regions with the 
same detail. 

Twenty-two species of mosquitoes have been re- 
corded as found in Egypt up to the present date, and 
these are grouped according to the present volume as 
follows :— 

Mediterranean species, comprising Anopheles super- 
pictus, Uranotenia unguiculata, Theobaldia longe- 
areolata, Culex tipuliformis, C. laticinctus and C. 
perexiguus. 

European species, comprising Ædes caspius and 
A. detritus. 

North African Desert species, comprising Anopheles 
sergenti, A. multicolor, Culex pusillus, C. pluvialis, 
C. deserticola and C. sinaiticus. 

Almost cosmopolitan species, comprising Culex 
pipiens (originally from the Palearctic region) and 
Ades argenteus (originally from the West Indies ?). 

Spread from Ethiopian region——Anopheles mauri- 
tianus, A. pharoensis, A. rhodesiensis, Culex quasi- 
gelidus and C. laurenti. 

Spread from Oriental region— Culez triteniorhynchus. 

It does not appear easy to state authoritatively 
which parts of Egypt are most infected by mosquitoes 
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at the present time. The Canal Zone, more especially 
the western shores of the Bitter Lakes, would un- 
doubtedly have been given the premier position a few 
years ago. The remarkably successful work of the 
Suez Canal Company, however, between 1901 and 
1903, completely stamped out all mosquitoes, and 
consequently all malaria. from Ismailia. Results, 
too, are already apparent from the drainage works 
now being carried out by the Egyptian Government, 
both at Qantara and places south of Ismailia. The 
Nile Valley, south of Cairo, can boast of a much 
smaller mosquito fauna, both as regards species and 
numbers, than of any other part of the watered area 
of Egypt. This is stated to be probably largely due 
to the system of irrigation, as the flooding of the basin 
lands in the autumn clears out a large number of 
breeding places. When the floods subside, however, 
many suitable breeding places are left, but many of 
these now contain fish, and the numbers of mosquitoes 
have been much reduced by the check in their breed- 
ing at a season of the year when otherwise it would 
have been proceeding rapidly. 

The oases of the Western Desert now appear to be 
the most mosquito-ridden parts of Egypt, notwith- 
standing the drainage operations which have greatly 
reduced their numbers. A notable exception, how- 
ever, is the immediate neighbourhood of Siwa Town, 
which has become practically free from mosquitoes 
since the introduction of fish into all the wells, ponds 
and drains. The small oases of the Eastern Desert 
and Sinai Peninsula, such as that of Ain Gedeirat, 
are also much mosquito-ridden. Next in order comes 
the Fayum, followed closely by the Canal Zone 
(except Ismailia) and the Wadi Tumilat. Next 
must be placed parts of the Delta in the neighboui- 
hood of large salt marshes, where large uncultivated 
areas exist. Considerably better off are the inten- 
sively cultivated parts of the Delta, and finally the 
Valley of the Nile. In the towns of Ismailia and 
Siwa there is less likelihood of being bitten by a 
mosquito than in the desert. 

With regard to seasonal prevalence, all those 
mosquitoes which are intrusions from the Ethiopian 
region are hot-weather species, and the true desert 
species probably sstivate as adults, unless, like the 
Anopheles multicolor and the Culex pusillus, they 
have become adapted to live in cultivated areas where 
there are suitable breeding-places throughout the 
year, in which case they are most abundant in late 
summer and autumn. 
species, Culex tipuliformis and Theobaldia longeareo- 
lata, are definitely cold weather breeders. There are 
also indications that Uranotenia unguiculata has 
two minimum periods of abundance, following shortly 
after the very cold and the very hot weather respec- 
tively, whilst the two species of des, which have 
spread from Europe, are here near the southern limit 
of their range, and are more abundant in cool 
weather. 

The borrow pits and the innumerable other pools 
and ponds which exist in all parts of the country 
provide the breeding grounds for the great majority 
of the Egyptian mosquitoes. In many parts of the 
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country there are numerous old sakia pits and disused 
shallow wells. The former seldom or never breed 
Anopheles, though they provide an abundant supply 
of other mosquitoes, but old surface wells are often 
teeming with the larvae of Anopheles multicolor. 

It would not appear that mosquitoes are neces- 
sarily concomitant with agriculture in Egypt, 
except in the sparsely cultivated low-lying salt lands, 
where there are often pools of water during the whole 
year and numerous uncared-for stagnant drains, and 
in the case of rice cultivation. In the former efi- 
cient drainage would both enable mosquitoes to be 
controlled, and would bring under cultivation large 
tracts at present lying waste. The advisability of 
rice cultivation depends largely on the part played by 
Anopheles pharoensis in the spread of malaria, and it 
would be of little value to prohibit or restrict rice 
cultivation until attempts had been made to deal 
with all the other possible breeding places of this 
species in the neighbourhood. Anopheles multicolor, 
however, said to be the chief carrier of malaria, does 
not breed in rice fields. Anopheles sergenti, which 
carries malignant tertian malaria, breeds in the rice 
fields in the Western Oases and on the shore of tha 
Bitter Lakes; it has not, however, yet been found in 
the rice fields of the Delta, and probably does not 
occur there. 

F. E. T. 
———,P——— 


Annotations. 


The Larval Trematode Infestation of the Fresh 
water Molluses of San Juan Island, Paget Sound 
(H. M. Miller, jr., Washington University Studics. 
Vol. XIII., No. 1, 1925).—A survey has been mide 
of the larval trematodes infesting the fresh-water 
molluses of San Juan Island, Puget Sound. In 
so far as the search for molluscs was thorough, 
cach of the five habitats examined has a charac- 
teristic fauna, and a correspondingly characteristic 
larval trematode fauna, Lymne stagnalis, and three, 
and possibly more, species of small Planorbis yielded 
the greatest number and variety of trematodes. 

About half of the larvæ found are furecocercons ; 
seven species are new and two were found previous!) 
in Michigan. Because of the isolated position : 
the island, the few fresh-water habitats, and th. 
ümited vertebrate fauna, it is thought that San 
Juan Island offers particularly favourable conditious 
for the study of trematode life histories. This sur 
vey of the larvee has been made as a basis for such 
investigations, 





A Case of Pulmonary Moniliasis (A. Collard an: 
D. Jaumain, Brurelles-Médical, October 18, 1925). 
In this communication Collard and Jaumain recor 
the first case of broncho-pulmonary moniliasis con 
tracted in the Belgian Congo. It presented th 
characters or course of a case of pulmonary tubs 
culosis, Examination of the sputum, including 18- 
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jection of a guinea-pig, proved negative for tubercle 
bacilli. Radioscopic examination also gave an image 
different from that of pulmonary tuberculosis. The 
apices and margins of the lungs were clear, but the 
central portions of the lung parenchyma showed a 
dense opacity with cavity formation. Bueco-laryn- 
geul complications were present, giving the appeur- 
»nees of laryngeal tuberculosis. Treatment, including 
injections of oil of picot (iodoform, eucalyptus and 
creosote), intravenous injections of cacodylate of soda 
ind the simultaneous oral administration of iodide of 
potassium, was inefficacious and the case terminated 
fatally. A monilia was obtained on culture which 
was pathogenic for the rabbit when injected intra- 
venously or into the lungs, but was entirely without 
vdeet on subeutaneous or intraperitoneal injection. 
Further researches into the characters of the monilia 
ure made the subject of a further communication 
to the Belgian Society of Biology. 


Rocky Mountain Spotted Fever. Experimental 
Study on Tick Virus (R. R. Spencer and R. R. 
Parker, Public Health Reports, November 28, 
1924) —In confirmation of earlier observations of 
previous workers, ticks of the species D. andersoni 
which have received the infection of Rocky Moun- 
tain spotted fever in the larval or nymphal stage 
retain it in the adult stage. A twenty-four hour 
incubation at 379 C. of unfed hybernating nymphs 
nd adults infected as larvee and subsequent injec- 
tion of such ticks into guinea-pigs give a higher 
yereentage of positive infection than the injection 
of similar ticks not incubated. 

Infection of Rocky Mountain spotted fever in 
adult ticks subjected to winter temperatures (329 F. 
or below) may be demonstrated by the production 
of immunity in guinea-pigs following the injection 
of tiek viseera immediately upon removal from cold 
temperatures, by a moderate but typical spotted 
fever following the injection of ticks after twenty- 
four hours incubation at 370 C., and by virulent 
spotted fever following tick feeding or the injection 
of ticks after feeding, Control adult ticks free 
from all infection do not produce death or illness in 
guinea-pigs by feeding nor by injection of such ticks 
after feeding. One infected adult tick may contain 
after feeding from 3,000 ‘to 5,000 M.I.D. for a 
guinea-pig, Emulsion of infected fed adult ticks 
treated with 0:5 per cent. phenol will protect guinea- 
Hgs against 1 e.c. of blood-virus, Nothing in the 
behaviour of blood- or tissue-virus is comparable to 
the changes observed in tick virus. 





A Case of Spirochetosis Bronchialis (H. L. 
Heimann, The Med. Journ, S. Africa, July, 1925).— 
This constitutes the second of the '' four cases of 
interest’ of Dr. Heimann's paper. A married 
woman, aged 28, was seen in April, 1925. She had 
had a “ cold ’? three months previously and coughed 
ever since. The cough was spasmodic and worse 
in the early morning, when she expectorated a thick, 
yellow sputum. There had been no hemoptysis, no 
night sweats and no gastro-intestinal symptoms. 


She was three months pregnant. At various times 
there had been night fever. The general condition 
was good, though she had lost weight in the early 
stages of her illness, but had regained it. The 
physical signs in the chest suggested the diagnosis 
of pulmonary tuberculosis. Previous examinations 
of the sputum, both directly and by concentration 
methods, were negative for tubercle bacilli. Another 
examination showed Bacillus friedlánder, strepto- 
cocci and spirochetes, but no tubercle bacilli, An 
carly morning specimen, after careful cleansing of 
the mouth, showed the presence of Spirocheta 
bronchialis in numbers. The pregnancy was 
allowed to proceed. Treatment consisted in thc 
oral administration of liquor arseniealis and sodium 
glyeerophosphate and an autogenous vaccine pre- 
pared with the secondary invaders. Then intra- 
muscular injections of sodium cacodylate combined 
with sodium glyeerophosphate were given. The 
signs and symptoms disappeared and the patient 
has remained free from recurrence. 


Melioidosis: A Discase of Rodents Communicable 
to Man (A. T. Stanton and Wm. Fletcher, 
Bulletin Institute for Med. Research, Federated 


Malay States. No, 5, 1924).—Melioidosis and 
tularemia, two diseases which cause a large 


amount of damage, are of very limited distribu- 
tion, especially the latter. Apart from one case 
in Singapore, melioidosis has been recognized 
nowhere except in the towns of Rangoon and 
Kuala Lumpur. As it is difficult to believe that 
the disease is confined within such limited bounds, 
the authors have written this paper to enable other 
workers to recognize the disease when they meet 
it. Melioidosis is very like glanders, and its sym- 
ptoms vary aecording to the part or organ of the 
body affected. The true nature of the disease can 
be determined only by cultivation of the causative 
organism, Bacillus whitmori, from the lesions, or 
blood, sputum or urine. The organism has very 
marked specific characters, which have been de- 
seribed in detail by Whitmore (1918). Goats, 
guinea-pigs, rats and other rodents are very sus- 
ceptible to the disease; domestic fowls are not. 
The characteristic lesion of melioidosis is a small, 
yellow easeous nodule which commences as a col- 
lection of polynuclear cells surrounded by a zone 
of congestion. By the time these nodules have 
become large enough to be visible to the naked 
eye, they consist of a mass of necrotic, caseous 
material containing a great number of chromatin 
fragments which are the remains of dead nuclei. 
The lungs are nearly always affected. The spleen 
is enlarged and frequently contains nodules and 
small abscesses filled with thick greenish-white pus. 
Melioidosis presents no cardinal symptoms upon 
which to base a diagnosis. Some of the most acute 
eases resemble cholera or plague; others resemble 
malaria, enteric fever or general tubereulosis. With 
two exceptions, every person known to be infected 
with the disease has died; of these two exceptions 
one recovered after a long illness, and the other 
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was still an invalid with abscesses, sinuses and 
chronie suppuration in the bones of his feet and 
legs, more than two years after the commencement 
of the malady. 


Fractionation of Chaulmoogra Oil. (11) Evidence 
of the Existence of a Highly Unsaturated 
Optically Active Acid (R. Wrenshall and Arthur 
L. Dean, Public Healfh Bulletin, July, 1924).—- 
The high boiling portions of the mixed fatty 
acids derived from commercial chaulmoogra oil 
contain, associated with chaulmoogra acid, a liquid 
acid of high iodine value. By systematic fractional 
distillation of the liquid acid residue after the 
removal of chaulmoogra acid by crystallization, frae- 
tions were repeatedly obtained with iodine values 
of 160 or higher. By applying the lead salt-ether 
method to highly unsaturated fractions a material 
was obtained with an iodine value of 168:8 by the 
Hubl method with a three-hour saturation period. 
By following the suggestion of Lewkowitsch and 
allowing a longer period the iodine value rose to 
180:4. By eatalytie reduction with hydrogen, dihydro- 
chaulmoogrie acid was obtained from this highly 
unsaturated acid. It is believed that this acid is 
a chaulmoogrie acid with a second double bond and 
a formula of C,,H,,COOH. The work herein re- 
ported has been greatly facilitated by personnel 
and materials furnished by the Territorial Board 
of Health, Territory of Hawaii, and a generous 
donation which was used to procure special appar- 
atus and other necessities for the advancement of 
the investigation, 


The Treatment of Leprosy with Compounds oj 
Antimony (H. E. Hasseltine and P. J. Gorman, 
Public Health Bulletin, July, 1924).—A trial of 
colloidal antimony in a group of ten lepers resulted 
in a very slight gain of strength of the hand-grip 
in anesthetic cases, when tested by the dynamo- 
meter. However, a control group, not receiving 
antimony, showed almost as great improvement in 
this respect, No effect upon the lesions of nodular 
and mixed cases nor upon the number of acid-fast 
bacilli in the lesions was observed, From the limited 
experience gained from the observation of a small 
group, the authors feel that antimony compounds 
should not be used to the exclusion of chaulmoogra 
derivatives in the treatment of leprosy. 





The Formol-Gel Reaction in Leprosy (H. E. 
Hasseltine, Public Health Bulletin, July, 1924).— 
The formol-gel test has been applied to serums of 
195 cases of leprosy and the same test, incubated 
at 87° C., was applied to the serum of 170 of these 
cases, The test was read at the end of twenty-four, 
forty-eight and seventy-two hours. At room tem- 
perature, of 195 serums tested, 118, 187 and 154 
showed positive results at the end of twenty-four, 
forty-eight and seventy-two hours respectively. At 
37° C., of 170 serums tested, 126, 154 and 161 
showed positive results at the end of twenty- 


four, forty-eight and seventy-two hours respec 
tively. The test was applied in 49 cases o! 
anesthetic leprosy, 91 cases of nodular leprosy, 
and 55 cases of mixed leprosy. At the end o! 
twenty-four hours the anesthetic cases gave positive 
results in 45 per cent., the nodular cases in 64 pei 
cent., and the mixed cases in 69 per cent. Correla. 
tion of the results of the formol-gel and Wasser. 
mann tests shows that they have a tendency t 
agree, especially in those giving highly positive 
Wassermann reactions, On the other hand, at leas! 
50 per cent. that gave a negative Wassermann re 
action, gave a positive formol-gel reaction, The ap 
plieation of the test to 14 supposedly normal persons 
all of whom, with one exception, showed no evidence 
of a positive Wassermann reaction, gave a negative 
result when the test was set at room temperature, 
When set at 87O C. 3 out of 14 showed a weak 
positive formol-gel test at the end of twenty-four 
hours, and ut the end of seventy-two hours 10 o! 
the 14 showed some degree of positive result, 4 
greater proportion of positive formol-gel reaction: 
are found in advanced cases of leprosy than in in 
cipient or moderately advanced cases. The formo! 
gel reaction cannot be considered a reliable serum 
reaction for the diagnosis of leprosy, but may have 
some value as a corroborative test. 


The Wassermann Reaction, Kolmer’s New Com: 
plement-fization Test, and the Kahn Precipitation 
Test in Leprosy (H. E. Hasseltine, U.S. Publi 
Health Bulletin, July, 1924).—There apparently is 
a tendency to the formation of some reagin in the 
serum of lepers that will fix complement in the pre- 
sence of the usual Wassermann antigens, particularly 
with cholesterinated aleoholie extracts. This tend: 
ency shows least when acetone insoluble lipoid anti- 
gen is used. It is most noticeable in the nodular type 
of leprosy and least observed in the anesthetic 
type; and in all types it is seen more frequently 
in the advanced cases. The antigen devised by 
holmer, and used in his new eomplement-fixation 
test, gives satisfactory results, and it is believed 
that the Kolmer test is the preferable procedure in 
determining syphilis in lepers. Although work with 
the Kahn precipitation test has not been entirely 
satisfactory thus far, it is believed that this tes! 
will prove a valuable one in determining the pre- 
sence cf syphilis in leprous subjects. 

The clinical diagnosis of syphilis in leprous sub- 
jects in Hawaii is extremely difficult. In some 
cases syphilis seems very effectively masked by 
leprosy. The Wassermann reaction cannot be con- 
sidered an aid in the diagnosis of leprosy, A large 
number of undoubted lepers give a negative W.H. 
even when highly sensitive cholesterinated antigen 
is used. In the differential diagnosis of leprosy and 
syphilis in doubtful cases a positive W.R. wit! 
acetone insoluble lipoid, or the Kolmer, antigen is 
strong presumptive evidence of syphilis, and in the 
absence of definite evidence of leprosy such patient 
should be given antisyphilitie treatment before he 
is declared a leper. Lepers who give a positive 
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blood W.R. have a graver prognosis than those 
giving negative W.R. A positive W.R. against an 
acetone insoluble lipoid antigen, or against the 
Kolmer antigen, is ample evidence to justify the 
"igorous use in leprous subjects, of antisyphilitic 
measures, and such measures should be checked by 
serum tests during and after such treatment. 


Bilharziasis of the Female Genital Tract (R. W. 
B. Gibson, Medical Journal of South Africa, Sep- 
tember, 1925).—It was formerly believed that bil- 
lurziasis was much commoner in men than in 
women, but recent work has shown that the dif- 
ference is not due to sex, but to other circum- 
stances. The researches of Mrs, Ellgood in Egypt, 
o Turner in Johannesburg, and of Howard in 
Nyasaland have established the fact that women 
we more commonly infected than was formerly 
believed; and Gibson, in recording a case of bil- 
harzial affection of the Fallopian tube complicating 
a tubal pregnancy, states that it is probable that 
incidence of genital bilharziasis in the female is 
much commoner than the published reports of 
cases would suggest. The more superficial parts 
uf the genital tract in women appear to be most 
commonly affected. At the vulva papillary growths 
t deep ulceration results, The papillary growths 
often assume considerable proportions and closely 
resemble venereal warts in appearance. The ulcera- 
tion may cause destruction of the hymen and 
clitoris and may completely surround the urethral 
irifice, Papillary growths at the edges of the 
ulcers may simulate carcinoma. In the vagina the 
mucosa and submucosa are thickened with friable 
issue Which is easily eroded, with resulting hemo- 
rhage and even vesico-vaginal fistule. In the 
cervix the disease takes the form of polypoid ex- 
ereseences or small fibro-adenomatous tumours, and 
closely resembles carcinoma, Bilharzial disease of 
the body of the uterus does not appear to have been 

reorded up to the present. 

' The uterine appendages would appear to be rarely 
fected. Sumners, in Egypt, recorded such a case 
ina young child in whom a mass of tissue was 
found involving the ovary and upper edge of the 
boad ligament, on which Bilharzia ova were found 
(m microscopic examination. Gibson now records 
a case of bilharzial affection of the Fallopian tube 
complicating tubal pregnancy in a married woman 
nged 25, who, four months after marriage, consulted 
her doctor in Johannesburg because she had missed 
one menstrual period. The early part of her life 
had been spent in Durban, and there had never at 
iny time been any of the usual symptoms of Bil- 
harzia infection, She presented the signs and sym- 
ptoms of extra-uterine pregnancy, and this diagnosis 
was confirmed at operation, The ovum occupied the 
ampulla of the unruptured tube, and there had 
been a fair amount of bleeding into the peritoneal 
cavity through thé abdominal strie. The distal 
part of the tube was greatly thickened and the 
inesosalpinx was filled with irregular masses of soft 
fibrous tissue. The tube and broad ligament were 





removed, and on microscopic examination showed 
the presence of terminal-spined Bilharzia (Schisto- 
soma hematobium) ova in great numbers. It would 
appear probable that in this case the bilharzial lesion 
was responsible for the arrest of the fertilized ovum 
and the development of the tubal pregnancy, 


Tryparsamide in Syphilis (Wm. C. Menninger, 
Medical Journal and Record, September 16, 1925).— 
'lryparsamide, an arsenical compound containing 
25°32 per cent. arsenic in the pentavalent form, 
has shown itself to be an effective therapeutic agent 
in cases of trypanosomiasis, Its use in the treat- 
ment of syphilis is based more upon its power to 
penetrate nervous tissue, rather than its spiro- 
cheticidal power, From clinical studies, it is found 
advantageous in the treatment of neurosyphilis, 
partieularly general paralysis, but is ineffective in 
primary and secondary syphilis, and in tertiary 
syphilis in which there is no involvement of the 
central nervous system. The method of treatment 
usually advised is in either two- or three-gramme 
doses, dissolved in 10 c.e. of sterile water, given 
intravenously once a week for a course of eight to 
twelve doses. A rest period of one to three months 
is given between courses, One or more courses 
may be given. The only serious disadvantage is 
encountered in visual disturbances, which occur 
relatively infrequently, and need not cause perman- 
ent damage if careful attention is given to the dose 
of the drug. 





Correlation of the Sulphite Reduction Test with 
other Tests in the Bacteriological Examination of 
Water (W. J. Wilson and E. M. MeV. Blair Journal 
of Hygiene, October, 1925).—The results of these 
investigations are: When 40 c.c. of water samples 
are added to an equal volume of a glucose-sulphite- 
iron-agar medium, the number of dark sulphide 
colonies varies from 0 to several hundreds, accord- 
ing to the degree of contamination of the water. 

(a) Very pure water, whether surface or well, 
shows none. (b) A potable water should not show 
more than 4. (c) Sand-filtered water should not 
show more than 1, 

There is a fairly close agreement in the results 
of the B.coli and the reduction tests, Where B. 
coli is found in small amounts of water, of which 
40 c-e. contain no reducers, it has been found that 
the coliform bacilli are not true B. coli, but that 
they are allied to B. aerogenes, as shown by Koser's 
citrate test. The dark colonies can be classified 
according to their size into large, medium, small 
and tiny. B. welchii usually forms a large or 
medium colony. A selective medium for strepto- 
cocci is described, The sulphite medium can be 
applied in attempts to isolate typhoid bacilli from 
water or stools, the addition of brilliant green in 
] im 1.000 te l in 20,000 inhibiting the growth of 
anaerobes whilst allowing that of B. typhosus in 
the sulphite medium. The results obtained in the 
examination of 252 samples of water by the B. coli 
and sulphite reduction tests are correlated. 
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ARCHIVES DE L'INsTITUT Pasteur DE Tunis. 
Tome XIV, No. 3, 1925. 


Note on the Existence of Hymenolepis nana in 
Tunis (A. Espie).—During the last two years in- 
vestigation has been made on the intestinal parasites 
of natives of Gafsa. Of 396 specimens of fæcal 
matter examined, twenty-eight were found to con- 
tain eggs of Hymenolepis nana. They never sur- 
pissed 68 to 70 mierons in length. 550 specimens 
of natives and fifty of Europeans in the region of 
Sfax were also examined, with the result that the 
presence of eggs identical with those found at Gafsa 
was deteeted thirty times. Most of the stools ex- 
amined were from children; no adult worms were 
found. H. nana has been found by several authors 
in North Africa, but it is believed that this is the 
first time its presence has been detected in Tunis. 
"his parasite causes various disorders in the human 
organism: gastro-intestinal troubles, nervous sym- 
ptoms, &e. Europeans complain of these troubles, 
but the natives do not seem to feel any effects. 
Although these investigations show the percentage 
of infestation to be high, it is thought that H. nana 
is harboured by a greater number of inhabitants 
of Tunis than it was possible to examine. 


Experimental Immunity of the Dog in Kala- 
azar: Evolution of the Malady in Dogs: Natural 
Immunity and Immunity by the First Natural 
Attack (Ch. Nicolle and Ch Andcrson).-—The fol- 
lowing conclusions are drawn from this paper: A 
first attack of experimental kala-azar, of canine 
or human origin, gives immunity to the dog vis-a- 
vis an injection strongly virulent for the dog. It 
is probable that a first natural attack of kala-azar 
also leaves such immunity, and it is also possible 
that consecutive immunity to either natural or ex- 
perimental disease is not only of a transitory dura- 
tion. There has been no proof of the existence of 
natural immunity to kala-azar in the dog. Different 
dogs, inoeulated with either canine or human virus, 
do not present the same infeetions. Very often 
experimental kala-azar is eured after a duration of 
some months, during which the presence of numerous 
Leishmania can be detected in the. bone-marrow 
or in the liver. Fatal cases occur where the animal 
is either severely infected or in a cachectie state 
after thé infection is eured or on the way to being 
cured, To preserve virus in dogs four to six animals 
should be inoculated, and passage of the virus carried 
out on animals known to be well infected towards the 
second or third month of inoculation. It is believed 
that the evolution in the dog of natural kala-azar does 
not differ from experimental kala-azar. 

Experimental Researches on the Mode of Trans- 
mission of Wala-azar (Ch, Nicolle and Ch. Ander- 
son).—These experiments were carried out with the 
aim of proving whether the bug plays a rôle in the 
transmission of kala-azar. Bugs frequently feed on 


“the blood of dogs and suffer no effects and continue 


reproducing. In this way they are capable of trans- 


mitting virus from dog to dog and from dog to man, 
but experiments prove that they do not play the 
róle of agent in transmitting kala-azar. 


Note on Paramelitensis (Et. Burnet).—By 
agglutination, confirmed by the absorption of the 
agglutinins, two groups of melitensis-abortus can 
be distinguished, classed as group I and II; group 
IL corresponds to paramelitensis. Paramelitensis 
possesses the characters described by Basset:- 
Smith; it is agglutinable by the non-specific 
serums; it does not produce agglutinin in the 
rabbit, but spontaneously agglutinates in peptone 
water. Paramelitensis cannot be classed with 
the non-agglutinable melitensis. The parasite is 
not rare; it is partly responsible for the relapses oi 
the agglutinant reaction in Mediterranean fever. 


Three Cuses of Kala-azar in the Adult in Tunisia 
(Et. Burnet, F. Masselot, F. Calmida and G. 
Ortona).—The first case reported of kala-azar in 
Tunis was observed by Laveran in 1904, and the 
second in 1906 by Nicolle and Casuto. Since 1904 
to the end of 1924 sixty-seven cases have been re- 
ported, but not one of these cases was an. adult. 
All the patients were between five months and nine 
years of age. Since the beginning of 1925, how- 
ever, three eases of kala-azar have been observed 
in adults, The first of these three was reported in 
a woman in Paris who lived at La Goulette. The 
other two were observed in the hospital at Tunis. 
In none of these three cases has the origin of th: 
malady been determined, 
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(1) Leptospirosis ; 





I.—INTRODUCTION. 


THE study of parasitic filtrable viruses is not with- 
^t importance for medical men in the tropics, for 
qite apart from the interest arising from universal 
epidemies caused by these micro-organisms, several 
liseases of warm climates, whose pathogenesis is still 
obseue and whose sudden appearance, rapid spread 
aad gadual but equally unexpected disappearance 
'ar not got beyond the stage of conjectural explana- 
tion, may yet yield a solution of the riddle by an 
incteased knowledge of these minutest among the 
uie harbingers of disease. In fact it is quite 
posible that tropical diseases whose stiology and 
pathology appear to be a concluded chapter and a 
nally settled question, may be discovered to originate 
in the first instance through the action of a “ virus. 
In this as in many other epidemiological matters 
is have to refer to L. W. Sambon as a torchbearer, 
‘remember that about fifteen years ago in one of 
"lectures at the School of Tropical Medicine at the 
dhert Docks, in explaining the well-known lack of 
‘yelical development of the parasite of malaria in the 
iopheles of certain regions in Italy, he suggested it 
tight well be due to the presence of a minute germ, 
i hypo-parasite" as he called it, preying on the 
jasmodium. At the time this appeared a bright idea 
od nothing more, but the discovery by F. W. Twort 
£1915 of the lysin-body invading and dissolving 
È coli hag brought this suggestion of Sambon well 
s the range of concrete realization. 
lt may be recalled that L. W. Sambon has published 
"^ epidemiological studies of cancer in this Journal, 
‘tt on June 2, 1994, the other February 2, 1925, 
“which he definitely states that cancerous growths 
ieveloping as a result of helminthic infestation are 
‘ety probably due to ultramicroscopical viruses; and 
‘cordingly it has been objected that ignorance of 
| 


| 


the causation of cancer is being obscured by the 
exorcism of powers we know as little about. This is 
not so, as the following pages will attempt to prove. 

In the main this paper was begun at Robben Island, 
in 1913, at the instigation of Sir Patrick Manson, who 
at that time was visiting South Africa. Interrupted 
by other work it was taken up again in 1917, follow- 
ing numerous filtration experiments performed at the 
Middlesex War Hospital at Napsbury, again abandoned 
and eventually completed in the present form during 
1925. 


II.— GENERAL PROPERTIES OF FILTRABLE VIRUSES. 


True filter-passing viruses differ in many important 
properties from pathogenic protozoa and bacteria, 
though admittedly superficial resemblances to the 
former or latter can at times be detected; the 
resemblances, however, not being of sufficient import- 
ance to warrant the inclusion of parasitic filter- 
passing viruses in an intermediate phylum like that 
of the Protista; it should however be noted that 
certain spirochetal bodies (Leptospira) are apt at 
times to behave like microplasms. 

They are invisible or ultramicroscopic—but the fwo 
terms are by no means interchangeable. They are to 
a certain point invisible with ordinary microscopic 
methods, but in many cases ‘this invisibility requires 
qualification, as in filtrates from virus-infected material 
one can often detect numerous very minute granules 
by means of a good dark-ground illuminator. Some 
of these are possibly small agglomerations of virus, but 
they cannot be differentiated with certainty from 
other similar pulviscular bodies which are accidental 
and incidental contaminations of every filtered fluid. 
Therefore it would be more correct to call them 
morphologically indistinguishable or unrecognizable. 

In time, by means of photomicrography with 
short-waved ultra-violet rays, dark-ground illumina- 
tion, and other means, we shall be able to ascertain 
more about the morphology of invisible viruses, 
but in this matter at the present moment we are in 
the analogous position of investigators about fifty 
years ago who were studying "zymotic" diseases. 
They found undeniable bacteria everywhere, and in 
everything, and did not possess our methods of 
artificial culture or knowledge of agglutination and 
immunity, enabling them to differentiate a relatively 
harmless saprophyte like B. coli, or a simple dermo- 
phytic streptococcus from a dysentery or typhoid 
bacillus, or again from a virulent hemolytic coccus. 

Thus invisible or ultramicroscopic does not really 
characterize the class—not only because in certain 
stages the viruses of rabies, small-pox, vaccinia, 
trachoma, verrucæ, &c., are clearly visible as chlamy- 
dozoic bodies, but in addition because definite filter- 
passers such as the virus of pleuro-pneumonia are 
just within the range of microscopic visibility, whilst 
others again, though visible, are not clearly recog- 
nizable. 

Filtrable or filter-passing denotes of course a 
property which is also a function of size in certain 
stages—in other words, means that the germs con- 
stituting the virus are smaller than certain bacteria, 
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but not smaller than all bacteria.  Filtrability is 
shared with many spirochextal bodies and possibly 
certain stages of pathogenic protozoa ; and as filtration 
is in reality a technical short cut to enable us to 
separate bacteria from certain liquids, or obtain cell- 
free fluids, it does not select or sift virus bodies 
from other corpuscles of the same or smaller size 
which may be or may not be of a bacterial or even 
protozoal nature. Under the circumstances this 
criterion is not applicable for the purposes of classific- 
ation or nomenclature. 

Other properties equally important have been 
observed and studied, among which may be mentioned 
the peculiar and distinctive affinity or predilection of 
certain filter-passers for the cells of one tissue 
and practically that tissue only. Some protozoa 
(Toxoplasma, Coccidia) show this tendency, but not 
to such a marked extent in every case—and bacteria 
can be said on the whole to be fairly universal in 
their choice of sites for multiplication, but preferring 
an extracellular situation and thriving in fluids. It 
is true that variations within certain limits are dis- 
cernible in filter-passers ; but considering the phylum 
as a whole one finds rabies showing a predilection for 
the central nervous system, though also present in 
salivary glands; vaccinia for the epidermis, though 
the pustules appear to originate by a lesion of the 
capillary endothelium, and a localization in the 
nervous system is not unknown; foot-and-mouth 
disease for the mucous lining of mouth and eyes, 
though evidently attacking the subunguial teguments 
of the hoofs ; trachoma, the conjunctive, inner surface 
of the eyelid, but a very similar virus is capable of 
multiplying in the urethra, and so forth. 

This predilection is not an artificial distinction, such 
as might result by considering the gonococcus to have 
a specific attraction for the cells of the urethra, but is 
experimentally and microscopically recognizable by 
numerous observations which show, to take the oldest 
example known, that one gets the highest percentage 
of successful inoculations with rabies by intradural 
injections into the brain substance—if perhaps the 
practice of vaccination does not give a much older 
and better known confirmation of the general rule. 

The production of chlamydozoic or strongyloplastic 
bodies in the tissues invaded is also a fairly constant 
appearance, which has given rise to much controversy. 
It is true that by various toxic and irritative influences 
one can bring about the production of very good 
imitations of Negri's or Guarnieri's bodies; but to 
make use of a clinical similitude, the development 
of miners' phthisis through silica dust does not 
invalidate the claims of the tubercle bacillus as the 
cause of consumption of the lungs, and in the same 
fashion artefacts resembling the bodies found in 
many filter-passing diseases do not detract from the 
diagnostic value of Negri's bodies or the scientific 
interest of similar corpuscles found in many virus 
diseases of man and animals. 

How do viruses generally bring about pathological 
appearances and symptoms? It is well known that 
bacteria may do harm by massive multiplication 
(plague, lepra, anthrax), or elaboration of toxins 
(tetanus, tubercle), whilst protozoa more usually 


damage by abstracting cellular essential eleme 
(example: malaria), or inducing irritative changes 
capillaries of the brain (trypanosomes in sleep 
sickness), or again inducing the multiplication of 
cells they ‘have settled in (kala-azar). 

Viruses appear to injure by extensive intracellu 
multiplieation—thus abstracting essential metab 
products from the nucleus and protoplasm and a 
causing necrosis by pressure. This is the explanat 
of the peculiar frothy, vacuolated or cytolyzed appe 
ance of epithelial cells in some skin conditions of m 
and animals—and also that of bacteria invaded 
Twort's bacteriolysin. 

A toxic action of filter-passers no doubt exists, | 
is difficult to prove conclusively, as separation 
filtration or centrifugalization is not an easy matte 

Adsorption or surface attraction phenomena pla 
great part in the bionomics of viruses—they complic 
in a disturbing fashion all filtration experiments w 
kaolin or porcelain filters ; in addition it explains h 
contrary to what oceurs in bacteria in a generali 
infection the blood corpuscles appear to contain | 
virus and not the serum; the erythrocytes 3 
leucocytes can then usually be washed free of viru: 

In conclusion one can surmise that they represi 
an ubiquitous, extremely simple form of living mat 
or protoplasm. It is true that, notwithstandi 
insistent search by Twort and others spreading o' 
many years, it has not been possible to obtain a 
evidence of saprophytic or free-living viruses; | 
since the principal method of detecting their preset 
consists in recognizing their pathogenie properties 
plants or animals (and we may also include bacter 
it is easy to explain the negative results of the sean 
It is of course understood that ordinary filter-passi 
bacteria are fairly common in various situation 
minute short spirilla which easily pass a Berkefeld a 
at times present in the fæces of guinea-pigs; a Ín 
living leptospira which is also filter-passing has be 
observed by Hindle (1925), and a very mini 
anaerobe by Holman and Krock (1925), in additi 
to Borrel's Micromonas mesnili, which is consider 
to be a filtrable protozoon. 

A saprophytic filter-passer would be, however, 0 
only extremely minute, but might make its presence 
absence recognizable by some enzyme-like action whi 
would be active after multiplying in infinitesin 
dilutions of a suitable medium ; and indeed Twor 
lysin approaches these conditions to a remarkal 
extent. 

It is no idle hypothesis to surmise that viruses & 
not only extremely minute particles of protoplas 
with the simplest imaginable structure compatib 
with life—that is the faculty of selective assimilatic 
secretion and with the power of successive, alm 
limitless multiplieation—but that also they hà 
hardly differentiated into cellular components, nucle 
and ectoplasm, and therefore they are extreme 
delicate and subject to damage by outside influenc 
when isolated ; the chlamydozoic mantle or shell be! 
accordingly a necessary protective covering suppli 
by the nucleus of the cell-host, for we do know th 
when included in cells they are fairly resistant. 

The undifferentiated protoplasm explains tht 
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ited assimilative powers, of which their selective 
imcellular position is but an expression, and also 
eneed of abstracting nutrient materials which are 
tady suitably prepared for protoplasmic assimilation. 
| the circumstances it is quite possible that 
pophytie or free-living microplasms cannot exist 
at from a suitable supply of ready digested and 
borated albuminous substance, such as usually is 
ly found within a living cell. 

åsimple protoplasmic aggregate of molecules would 
& possess the quality of binding or incorporating 
klf with the protoplasm of the cells more intimately 
i a corpuscle with an ectoplasm. As a matter 
fact many viruses require not only mechanical 
ishing of their cell-host or hydrolysis, but also 
eration or digestion with trypsin before they can 
jeven partially isolated from the protoplasm which 
ibours them —and even then one may doubt if the 
dess is complete. 

When discussing the properties of microplasms it is 
essary to consider a peculiarity which, though 
‘sent in an analogous but restricted fashion in 
teria and to a greater extent in certain protozoa, 
Xs not exactly correspond in all particulars. This is 
fashion in which a microplasm will remain 
mpletely in abeyance, innocuous for prolonged 
mods during which it gives rise to no symptoms, 
oi then suddenly, usually as the result of irritative 
tmulus, produces definite recognizable pathological 
lenions. The expression “latency” covers the 
enol of innocuous permanence, a condition well 
mown in gonorrheal infections, and also malarial 
Us but in these instances one is the result of 
mite anatomical conditions, the other the outcome 
f exysting. But a more accurate comparison would 
*&ven by the conditions arising in cerebro-spinal 
nngtis, where the micro-organism causing the 
sese is found as a harmless denizen of many 
iso-pharyngeal cavities, and so neither buried or 
Yapsulated. 

In conclusion, for the reasons enumerated above one 
ntures to suggest the name Microplasm for the 
ms commonly known as invisible filter-passing 
mses, a phrase which is a standing contradiction of 
kin every one of its terms. 

One ean state that it is only a simple question of 
lé craft and skill which will enable us in the 
‘tre to classify microplasms according to their 
ophology—and bionomics—in common with other 
ms of life, but for the present we perforce must do 
‘on the unsatisfactory basis of properties which 
We so far been observed and that, possibly, but 
tompletely. 


III—VrRUS DISEASES OF BACTERIA (Twort’s 
BACTERIOLYSIN). 


i correct chronological sequence T'wort's bacterio- 
"i would be placed among the viruses discovered in 
£ second decade of this century; but as it presents 
merous points of interest, is comparatively easily 
ua lgated, and has indeed been most extensively 
died, it will be considered first, especially as it 


attacks in a specific and selective fashion cellular 
elements which are placed low in the scale of animate 
Nature. In addition the laws governing the action of 
the lysin and reaction of the bacterium are com- 
paratively simple, and lead to an understanding of the 
more complicated problems resulting from the intricate 
processes involved in “ virus ” diseases of plants and 
vertebrates. 

It is true that the ‘‘ virus" or particulate nature of 
the bacteriolysin is fiercely contested by Bordet, Gratia, 
Ciuca, Rhode and many other Continental and British 
investigators, who consider the lysin to be an enzyme 
produced by the bacteria ; but this can be said with- 
out excessive bias, that if Twort's bacteriolysin is an 
enzyme, not only it belongs to a new class of its own, 
but in addition behaves in a fashion indistinguishable 
from that of & virus akin to that of mosaic disease, 
but instead specific for certain bacteria. 

An enzyme which is capable of multiplying ad 
infinitum given a suitable medium—certain living 
bacterial cells—is surely a curiosity of the first order, 
and therefore the subject will be again discussed later 
on in this chapter. 

In the Lancet of December 4, 1915, pp. 1241-3, 
F. W. Twort published the discovery of his filter- 
passing bacterial lysin, though the work leading up to 
it had lasted over two years. The original paper gives 
in clear and unmistakable language the first complete 
account of an important discovery which has since 
been most extensively investigated without appreciably 
adding to the essential facts first described. 

F. W. Twort found that by filtration through finest 
porcelain filters (Doulton White) he could separate 
from certain young cultures of micrococci, originally 
isolated from vaccinia lymph, a peculiar virus or 
enzyme which not only totally inhibited the growth 
of this micrococcus on agar but attacked young 
cultures of this bacterium and dissolved them into 
minute granules which stained a reddish hue with 
Giemsa. 

A similar substance was obtained by filtration from 
other bacteria of the typhoid-coli group, and it was 
then found that the virus :— 

(1) Was strictly specific for certain definite groups 
of bacteria from which it originally had been isolated 
and could not be cultivated apart from them ; that is, 
a staphylococcus bacteriolysin had no action on 
streptococci, B. coli, yeasts, tubercle bacilli, &c., 
nor would multiply on their cultures. 

(2) The virus could not thrive on dead bacteria, or 
in any known artificial culture medium if free from 
suitable living bacteria. 

(3) Heat above 60° C. for an hour destroyed it, 
though it would retain its activity when emulsified 
and heated to 52° C. 

(4) It could be kept for six months or even longer 
in an active state in vitro and would then again 
attack its specific bacterium. 

(5) Not all strains or even individuals of the same 
bacterium were accompanied by this peculiar virus, 
for by plating one could obtain bacterial streaks which 
showed no signs of dissolution. Other colonies on the 
same plate might perhaps show a few isolated clear 


20 THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. [Jan. 15, 1926 








spots. The virus could then only be obtained from 
spots which showed bacteriolysis. l 

(6) Occasionally the lysin appeared to arise spon- 
taneously in pure stock cultures. 

(7) It could be propagated through very great 
dilutions (one to millions) if incubated on agar with 
its accompanying bacterium, and could then be inde- 
finitely transmitted from culture to culture of this 
bacterium. 

(8) Laboratory animals inoculated with the filtrate 
in various fashions did not develop any pathological 
symptoms, nor was the substance recoverable from 
their body fluids. 

F. W. Twort later discovered that specific anti- 
bodies could be produced in animals by the injection 
of the filtrate, but even now (1925), does not con- 
sider that the possibility of its being an ultramicro- 
scopic germ is proved, though he admits it might 
almost be considered as an acute infectious disease 
of micrococci and thus be a virus. 

Later researches by others can only be considered 
in the light of confirmation, amplification or com- 
pletion of these fundamental experiments, for previous 
observations on the bactericidal properties of river 
water, &c., belong to a different order of ideas 
altogether. 

Numerous investigations of the same subject were 
begun in 1917 by d'Herelle and his collaborators and 
also by different experimenters, and it was then found 
that the bacterial lysin could remain latent in bacteria 
for a few generations and then make its reappearance ; 
that any method (antiseptics, X-rays) which was 
capable of killing the bacteria also inhibited the 
multiplication of the lysin, but if a killed culture was 
mixed with a living one containing lysin the dead 
bacteria would be attacked to a certain extent by the 
lysin together with the living ones (Gratia and Rhodes, 
19293); that the concentration of the saline dilution 
employed, the addition of glycerine, higher or lower 
temperatures, influenced the rate at which the lysis 
took place, and thus numerous other factors were 
most patiently and exhaustively investigated ; but the 
ultimate result can be summed up in a few words to 
the effect that the characters of T'wort's lysin are 
closely analogous to those of a specific ultramicro- 
scopic virus comparable to the one of mosaic disease 
in plants, and that to disprove this and prove it an 
enzyme a most complicated Heath-Robinson-like 
scaffolding of abstruse hypothesis is required. 

Therapeutically applied it has not yet produced 
incontrovertible results. It sounds very easy to give 
a typhoid patient a lysin-enema or spray a diphtheria 
throat with a suitable lysin emulsion ; but the effects 
in clinical medicine are so far in no wise comparable 
with those obtainable in vitro. 

Immunization of animals with lysin-dissolved 
bacteria gives but feeble serums, but there are possi- 
bilities that the lysins may be used to deal with the 
" earrier " problem in typhoid and diphtheria. 

The lysin bodies appear to be extremely small, 
slightly larger than a big albumin molecule, as 
repeated filtration experiments with compact por- 
celain candles and colloidal membranes appear to 
prove. It must however be understood that the 


smallest trace of bacteriolysin if transplanted into a 
suitable bacterial culture will very soon multiply in 
an extraordinary fashion within a few hours. Thu: 
there is always the possibility that a minute flaw in 
the porous filter or membrane will allow a few 
bacterial fragments containing the virus to pas 
through, which then will give rise to Twort’s pheno 
menon, thus inducing a wrong impression of thi 
actual size of the germ; for apparently it can b 
detected under a good oil-immersian and dark-grount 
illumination as an extremely minute refractile granuli 
in the body of the bacteria; in addition the eosino 
phil detritus left by dissolved bacteria is very 
suggestive. It is evident that a few hundred albumin 
molecules getting past a flaw in a filter would cause 
no appreciable difference in a filtrate, and there is no 
method of detecting such slight flaws or irregularities 

If, however, these objections do not hold good 
Twort’s mieroplasms must be among the smalles 
known, though the virus of fowl-pox is capable o 
passing such close filters that it ought to be eve 
smaller than an albumin molecule. 

It is but fair to give the reasons which persuad 
many investigators to consider Twort’s microplasm 
as a product of the bacterium. As representativt 
one can take R. Otto and H. Munter, who consider 
an enzyme for the following reasons :— 

(i) Because it is possible to cultivate in vitro a pul 
bacteriolysin without the need of isolating each tim 
the corresponding bacterium from man or animal. — 

Answer: Otto and Munter say that a bacterial lysi 
can be obtained in vitro “ wenn auch nicht rege 
mässig ”—it really should be “ganz regelmässig, 
and even then it is not quite clear what the arg 
ment proves, for it is definitely known that Twort 
lysin, in common with many other microplasms, c 
only multiply in suitable living cells. Such is th 
case with mosaic disease which is mechanically trans 
ferable from leaf to leaf of the same plant. 

(ii) Because bacteriolysin which has been inactivate 
through heat when added to living cultures contain 
lysin will enhance and increase its power. Otto an 
Munter consider that it is difficult to understand ho 
killed bacteria should favour the generation (Ents 
hung) of new microbes. 

Answer: This observation is not without analog 
in bacteriology, and has been previously experimentall 
confirmed with other microplasms. Much of Gye 
recent work is founded on this principle. _Levadi 
also found that the injection of any microplast 
favoured the multiplication of any pre-existing i? 

(iii) Because of the analogical observations € 
Ehrenberg on albuminoid enzymes, which show thi 
enzymes can be cultivated in vitro through mat 
generations. 

Answer: These experiments are open to diferet 
interpretations and will have to be more solid 
supported by independent confirmation before thi 
can be accepted as valid. 

For the above three reasons Otto and Munter? 
of the opinion that the action of the bacterioly! 
substance is due to exceedingly small albumino 
particles, which originate from the bacteria themselv 
under certain circumstances, e.g. age, and that the 
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particles possess a fermentative action which is 
iterated by the crumbling (Zerfall) of the bacteria. 
This ought to be an accurate translation of their 
ews which are given as an example among many. 
The views of the writer of this paper are: Twort’s 
lysin is particulate, visible by dark-ground illumina- 
tion by which means the lysis can be followed in all 
its details; it can be stained as an extremely minute 
exnophil granule; it has the necessary characteris- 
tis of a microplasm—rapid specific intracellular 
witiplication in suitable living bacterial cells; is 
tvrefore not a bacterium, spirochaete or protozoon, 
wt, in view of its rapid multiplication, an enzyme. 
Every bacteriolytic virus is specific for a certain bac- 
terum, and accordingly there are as many distinguish- 
dle bacteriolytic viruses as bacteria subject to this 
weuliar disintegration. 

D'Herelle himself, who holds that all bacterial 
ljsin-bodies are but slight variations of a single virus, 
las experimentally proved that the affinity or speci- 
feity of a lysin-body for a certain bacterium is practi- 
tally unalterable and will persist after having been 
propagated in a certain bacterium for years through 
hundreds if not thousands of transplants. He relates 
that in 1916 he isolated an active lysin for Shiga’s 
bellus, which also dissolved B. coli, but to a lesser 
degree (moyennement actif), and only very slightly, 
b. typhosus and B. paratyphosus. During 1917 to 
B) it was transplanted about 1,200 times in 
B. shigæ, and yet at the beginning of 1920 it had the 
same medium virulence for B. coli and feeble lytic 
Wweries for B. typhosus and B. paratyphosus. 
folowing this evident and clinching experience 
i Herelle goes on to refer to the experiments of 
6. Elava, who, having isolated a lysin from a 
Saphylococeus aureus of an abscess, propagated it 
over one hundred times with the staphylococcus, mixed 
023 ee. with 10 e.c. of Shiga bacillus emulsion, 
bund that immediate culture on agar resulted in an 
ordinary streak of dysentery bacilli, but after the 
emulsion had remained in the incubator for twenty- 
four hours at 37 C. the agar plating grew to a 
i spread " with four blank spaces containing 
"ia lysin, and successive transplants enhanced this 
"rlence, 

from this experiment d'Herelle concludes that the 
cific properties of lysin body can be varied at will, 
t n several other parts of his most interesting 

k, „Le Bacteriophage,” several other equally 
‘nvincing observations are reported contradicting 
this view, 

j ås a result it is to be feared that the experiments 
?üng to prove that a bacteriolysin can be accus- 
‘med or made virulent for all other bacteria suffers 
tm an evident flaw known to those who have 
ked on the subject, and indeed observed and 
‘ognized by Twort in his first paper—that is, the 
atent” property of the virus, which will remain 
“ptic for several generations and then suddenly 
gd in vitro and spread rapidly. And this indeed 
“a common character of many viruses. 

lt should be mentioned that d'Herelle otherwise 
“tows that Twori's bacteriolysin is so strictly 








specific that he considers it could be used as a test 
for the identification of certain bacteria. 


IV.—ViIRUS DISEASES OF PLANTS. 


Though Pasteur in 1881, whilst discussing the 
properties of the virus of rabies, intuitively foresaw 
that it might be invisible. with our ordinary micro- 
scopie method and therefore filter-passing, the first 
definite experimental knowledge of a filter-passing 
miero-organism or virus was due to the study of a 
disease of the tobacco plant. 

Iwanowsky and Polotzoff in 1892 proved that the 
so-called mosaic disease of the tobacco leaf was due 
to a germ which was so minute that it passed 
through a filter which held back ordinary bacteria. 
These results were independently confirmed in 1898 
by Beijerink, who considered that mosaic disease 
was due to a "contagium vivum fluidum," a living, 
fluid contagious matter—because it was invisible to 
ordinary microscopic methods, passed easily through 
filters, and above all because it diffused through agar- 
plates. All these arguments are not proof positive, 
and an extremely minute corpuscle under the range 
of microscopic visibility will perform all these feats 
and many more.  Beijerink mentions in his paper 
the existence of peach yellow and peach rosette, plant 
diseases described by Erwin Smith in 1894, and 
suggests they are due to filter-passers, and in this he 
was right, for they have been proven since to be 
caused by a virus. 

Following these pioneer investigations many other 
plant diseases of a similar type have been described, 
in the tomato, potato, cucumber, sugar-beet, sugar- 
cane, maize, clover, orchid, peach, &c., some of which 
can be easily mechanically transferred, whilst others 
appear to require an intermediate insect vector, and 
somewhere the transmission can be only accom- 
plished by autoplasty or graft. 

Mosaie disease in tobaeco and leaf-roll in the 
potato appear to be disseminated by  green-flies 
(Aphidie), though any healthy plant can be infected 
by dipping a needle into the diseased portion of a 
leaf and then scratching the leaf of a suitable plant ; 
for it must be kept in mind that these filter-passers 
(in common with many others observed in animals 
and man) are strictly specific, that is, will only 
multiply and cause corresponding pathological 
symptoms in a certain plant and that one only. 

It has indeed been observed with leaf-roll disease 
of potatoes that a plant of the same family on being 
grafted with portions of a leaf-roll diseased potato 
plant will develop no symptoms, but if at any later 
period a small piece is grafted on a healthy potato 
stock, it will infect them; in other words, a plant of 
the same family is capable of acting as a “ carrier," 
a term and condition well known in clinical medicine. 

From the standpoint of analogy with certain 
animal diseases it is interesting to know that the 
virus of mosaic disease in the tomato can be proven 
to be present in every part of the plant; even the 
hairs on the surface of the tomato leaf if snipped off 
and injected will cause the disease in healthy tomato 
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plants, but this notwithstanding the mosaic patches 
appear in the green leaf and there only. 

These observations and many others in connection 
with animal disease show clearly that filter-passers 
cannot be studied separately and distinctly according 
to whether they occur as parasites of bacteria, plants, 
animals or man, but have to be investigated as a 
whole because, mutatis mutandis, they react towards 
the cells of their host, whether a vegetable or an 
animal, according to certain generally recognizable, 
definite rules. 


V.—VIRUS DISEASES OF ANIMALS. 


In 1897, Löffler and Frosch proved that lymph 
taken from the blisters of foot-and-mouth disease of 
cattle, when suitably diluted with water, could 
be filtered and that the filtrate was still definitely 
infective and could reproduce the disease in cattle, 
and that this process could be apparently indefinitely 
continued until such dilutions of the original infecting 
dose were eventually obtained, as to render extremely 
improbable that the symptoms were caused by a 
toxin or any similar fluid. Hence they accepted the 
existence of extremely minute living organisms as a 
cause. They also concluded that :— 

“Should further investigations confirm that the 
(pathological) results of the filtrates are due to 
extremely minute living organisms, as indeed all 
appearances suggest, then one would feel inclined 
to believe that the cause of many other diseases of 
man and animals, such as small-pox, cow-pox, scarlet 
fever, measles, typhus, rinderpest, which up to now 
have been unsuccessfully searched for, may be found 
to belong to this group of smallest among germs.” 

It can be said that these conclusions show a 
creditable amount of foresight ! 

The virus is thus filtrable, invisible with ordinary 
optic methods, and has so far resisted artificial 
cultivation. 

Nocard and Roux, and Salimbeni in 1898-9 
announced the filtration and subsequent artificial 
cultivation of the germ of peri-pneumonia or pleuro- 
pneumonia of cattle, a very infectious epizootic disease 
limited to bovines, characterized by a simultaneous 
inflammatory condition of the pleure and lungs. It 
is transferred by tontact, the virus is not contained in 
the blood but only in the tissues affected. The germ 
retains its virulence for nearly a week in artificial 
eultures on agar, where it forms minute colonies of 
short, slender, very mobile and polymorphous rods, 
differing therefore in this particular from many other 
viruses or microplasms. 

This disease and. the micro-organism causing it 
appear to be in a class by themselves, and may prove 
to be a connecting link between bacterial diseases and 
those due to cytotrope viruses or microplasms. Borrel 
considers the agent of peri-pneumonia to be a 
bacterium and has given it the name of Asterococcus 
mycoides. 

Protective inoculations with pure cultures have 
been successfully practised, though the serum of 
immunized animals shows but feeble protective 
properties. 
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Also in 1898 Sanarelli described a peculiar diseas 
of rabbits at Montevideo, characterized by a catarrha 
blepharo-conjunctivitis of the eyes followed by | 
swelling of the nose and mouth, anus and genita 
regions, and sometimes the appearance of small sub 
cutaneous, gelatinous tumours in various parts of th 
body. In does the nipples may become hypertrophic 

It is true that definite proof of the filtrabl 
properties of this virus was not forthcoming till 1911 
when it was shown to be so by A. Moses, of Ri 
Janeiro, after unsuccessful attempts by A. Splendore i 
1909, but, from the first, mieroscopic appearances wen 
recognized to be those of a cytotrope virus-disease. 

In 1900 McFadyean discovered the filtrable pro: 
perties of the virus of African horse sickness, an acu‘ 
febrile disease with œdema of the eyes and neck, 
and terminal pulmonary «edema. Its transmissio! 
in nature by a mosquito or stable-fly is suspected 
but experimentally ingestion of the filtered virus wi 
produce the disease. These results were confirme 
by Nocard in 1901, though a somewhat simili 
disease of bovines, called “ barbone," is caused by 
non-filtrable " pasteurella," P. bovi-septica. 

Also in 1901, Centanni:- and Savonuzzi and a littl 
later Maggiora and Valenti described a disease ( 
blaekbirds and also other birds (fowl pest) charac 
erized by pericarditis and intense congestion of tl 
lungs. The virus is filtrable and cannot be artificiall 
cultivated. 

In 1902 Nicolle and Adil Bey proved that th 
virus of cattle plague is a filter-passer. 

The disease consists in a sero-purulent inflammatia 
of the mucous membranes, rapid emaciation an 
bloody diarrhea. The transmission is by contact an 
contamination of the food by excreta. The virus | 
resistant, is still infective after drying for a week 0 
even twelve days, or ean be retained on hay kept ! 
the dark for a couple of months or more. 

The germ is neither visible nor has it b» 
cultivated. 

In the same year Borrel published his results wit 
the virus of clavelée or sheep-pox. This is an acul 
febrile contagious disease of sheep, consisting in 
generalized eruption of papules, vesicles and pustule! 
not very deadly, and leading to complete immunit 
after recovery. "Transmission is by contagion. 

The cytotropic virus is filtrable, very resistant 1 
drying and retains its virulence for two years if. ke 
in a dry place. 

Marx and Sticker also in 1902 published the filtra) 
nature of the virus of fowl-diphtheria and fow!-)»"' 
which are different localizations of the same germ, à 
proven by Carnworth, Hutyra and Marek, Borrel an 
others. "These are fairly common diseases well-know 
to fowl breeders for many decades. Infection is Ù 
contact or ingestion of soiled food. The type | 
disease varies according to localization—it more con 
monly consists in warty excrescences of the col 
corner of the mouth or eye, folds under the wire 
vent, &e. 

These epithelial proliferations may break down, yi 
heavily bacterially infected, coalesce and then | 
resemble small-pox, but equally often only su 





| ‘age of the animals affected by the disease. 
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lumps or tumours are formed which shrink and dry 
up in the course of a month or so. 

One noticeable property of this virus is called 
"dermo-tropismus " by Lipschütz, and consists in the 


| eperimental observation that if one injects a fowl 


intravenously with the virus no proliferations will 
appear except at places which have been artifici- 
illy irritated by scarifying or rubbing with sand paper. 

This peculiarity it shares with vaccinia and to a 
ertain extent other viruses which will “localize” or 
poduce pathological alterations in positions which 
have been mechanically injured. 

This virus is important from the standpoint of 
walogy, for it is capable of producing extensive 
epithelial proliferations and presenting several features 
which remind one of warts and thus also of epithe- 
loma. It is true that no metastasis results and that 
the warts disappear spontaneously ; and thus Borrel 
ro doubt was justified in saying that the condition is 
analogous, but by no means identical with cancer. 

The virus is extremely virulent, will act in dilutions 
surpassing one in 100,000, and moreover does not 
always give rise to epithelial proliferations, for if it 
happens to attack or multiply in the mucous mem- 
branes of the mouth and windpipe a membranous 
exudation with abundant bacterial invasion will result, 
the air passages may be obstructed, and death with 
dema of the lungs follow. Immunity occurs after 
recovery. 

In 1903 Roux, and soon after Borrel, reviewed the 
knowledge obtained by the investigation of filter- 
passing viruses. 

Roux includes among them foot-and-mouth disease, 
pe-pneumonia of cattle, virus myxomatosus of the 
nbbit, mosaic disease of tobacco, African horse 
sickness, fowl-plague, yellow fever, sheep-pox and 
ninderpest. 

Borrel's list includes foot-and-mouth disease, sheep- 
pox, fowl-pox, rinderpest, vaccinia and variola. To- 
lay 1925) the list would embrace over fifty diseases 
of plants, animals and human beings, and may yet be 
considerably added to. 

Two other animal diseases caused by filter-passers 
‘ould be considered, owing to the peculiar symptoms 
iey are capable of producing. One of these is in- 
tious agalactia of sheep and goats, whose germ was 
oven filtrable in 1904 by Celli and Blasi; and the 
other, swamp fever of horses, an infectious chronic 
hal anggmia of horses, the filtrable properties of the 
&rm in the blood and urine being demonstrated by 
Carre and Vallée in 1904. The disease is peculiar to 
orses ; infection is possible by injection and ingestion 
‘ the filtrate, the resulting hematological picture 
"owing striking resemblance to some cases of per- 
Wous anæmia in man. Analogous diseases in fowls 
ire also known. 

The investigations in connection with hog cholera 
"swine fever are specially important and interesting. 

?ralong time this disease was considered to be a 
“pticemia due to a bacterium of the coli group— 
bacterium cholere suum—which could be isolated 
from the blood and dejections in a very great percen- 
The 





serum of a great number was also found to react 
practically specifically with the bacterium, which as 
a matter of fact could be recovered from the intestine 
of a large proportion of healthy pigs. 

This notwithstanding that de Schweinitz and 
Dorset (1903) proved experimentally that the disease 
was due to an unrecognized filter-passer, and this 
was further confirmed by Dorset, Bolton and McBryde 
in 1905. It was then found that a simple infection 
by the filter-passer gave the appearances of swine- 
fever, bat where a superadded invasion of the system 
by the B. cholere suum took place then hog cholera 
resulted. 

Immunity is complete after recovery. Protection 
by injections of serum from immune hogs is very 
successful. Personally I have seen herds of 200 or 
more porkers saved by these means, in an outbreak 
taken in its early stages in a breeding establishment 
where practically the whole herd had been wiped out 
by a previous epizootic. 

Some forms of distemper in young dogs were shown 
to be due to filter-passers by Carre in 1905, and 
Theiler and Robertson proved the same fact in the 
case of catarrhal fever of sheep—so-called “ blue- 
tongue." 

These animal diseases have been mentioned to 
show the. economic importance of filter-passers and 
it may be said that the number is yearly being added 
to, by the inclusion of diseases which have long been 
suspected of being due to viruses and others where 
this ætiology had never been previously suspected. 

Epitheliosis contagiosa in fowls has been previously 
described and its analogy with cancer alluded to, but 
with the discovery by Peyton Rous in 1911 of a 
peculiar fowl-sarcoma which was proven to be due to 
a filter-passing virus, originally strictly specific for 
Plymouth Rock, later producing neoplasms in other 
breeds of fowls, the study of proliferative viruses 
received a great impetus. 

Peyton Rous further described two other neoplasms 
of the fowl, which could be induced by a cell-free 
filtrate, an osteo-chondro-sarcoma and a_ peculiar 
reticulated sarcoma. In the course of experiments it 
was found that when dried these sarcomatous tissues 
could be kept for months and then ground up, suitably 
emulsified and then give rise to the corresponding 
neoplasm. In addition he observed that intravenous 
injections of the virus alone did not give rise to 
tumours ånd that it was necessary to inject a small 
quantity of diatomaceous earth with the virus to 
induce proliferation in the connective tissue and help 
the formation of a tumour. Numerous other growths 
of fowls were investigated and the majority of them 
were found to belong to one of the three groups 
mentioned above. 

Murphy and Rous found that chicken-sarcoma when 
implanted into chickén embryos was capable of pro- 
ducing malignant transformation in the mesodermal 
tissues only—a further proof of its “ specific " nature. 

It should be noted that spontaneous sarcomatous 
fowl tumours exist which cannot be transferred by a 
cell-free filtrate or after desiccation. 

Quite lately S. Adler (1925) has described a disease 
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of fowls in Palestine characterized by leucocyte inclu- 
sions, which are of the chlamydozoon type. The 
disease resembles fowl-spiroch:etosis, attacks Rhode 
Island Reds, Leghornsand hybridsof the above varieties 
with native fowls, but—and this is important—native 
fowls are not observed to be attacked. Thesymptoms 
are fever up to 110° F., diarrhaea with greenish drop- 
pings, death within fourteen days. Liver and kidney 
show fatty infiltration and patches of necrosis, 
numerous chromatic inclusions in the protoplasm and 
also nucleus of leucocytes. 

Native fowls (three out of twenty-five examined) 
were observed to show the same inclusions in leuco- 
cytes, the inclusions persisting in the blood from one 
to seven weeks during which time the leucocyte count 
rose to 34,000. 

Therapeutic trials with arsenical preparations were 
found to be fruitless. Experiments with ticks failed 
to transfer the disease. 

Filtration is not mentioned, but the careful obser- 
vations recorded enable one even without the winged 
touch of Sambon’s methods in epidemiology to recog- 
nize the disease as due to a “ virus " though it differs 
from fowl-leukemia in many particulars. 


VI.—" Virus” DISEASES TRANSMISSIBLE FROM 
ANIMALS TO MAN. 

So far the diseases reviewed are restricted to 
animals or plants, and their interest for the clinician 
possibly remote, but with the experimental proof 
brought in 1904 by Remlinger and Riffat Bey and 
later di Vestea that the virus of hydrophobia or 
rabies could pass a Berkefeld filter and remain in- 
fective, a new group of diseases was brought into 
purview—those common to or rather transmissible 
from animals to man, for the.accidental human con- 
tagion with the virus of foot-and-mouth disease is 
not common. 

The symptoms of hydrophobia aro well known; 
therefore it is sufficient to mention that certain 
peculiar intracellular corpuscles discovered by Negri 
in 1903 are now considered diagnostie signs of the 
disease, if found in the brain of suspected dogs or 
other animals, and that the virus shows a peculiar 
affinity for the nervous system, though also found in 
the secretion of the salivary, lacryma! and mammary 
glands, and occasionally in the blood and inner 
organs. The germ will retain its virulence if kept in 
the dark for months, if not years. 

Small-por, Vaccinia, Milk-por (Amaas), Varicella. 

In 1905 Negri and later in 1906 Nicolle and 
Adil Bey showed that vaccinia—that is the lymph 
used in vaccination — retains its properties after 
passing through a Berkefeld filter and the coarser 
grades of a Chamberland filter. These filtration 
results have been contradicted by numerous other 
observers, including Thomson (1924). But there can 
be no doubt that given suitable technique (dilution 
and partial discrete maceration) the experiment suc- 
ceeds, as shown quite lately (1925) again by Mervyn 
H. Gordon, who states conclusively that “ Vaccinia, 
therefore, is now definitely included among the 
filtrable viruses." 





In 1908 Casagrandi confirmed the filtrability c 
the virus of smallpox—variola, as might be expected 
because the two viruses, if not identical, are at leas 
very closely related. The virus of the third diseas 
of this group, variously called milk-pox or mild smal 
pox, varioloid, alastrim, or amaas, is also filtrahl 
(M. H. Gordon). It differs from vaccinia in so fa 
that it fails to "take" in the rabbit or calf, by 
can be made to do so after repeated passages throug 
monkeys. 

Whether these three viruses are identical and tle 
virulence simply slightly altered by passages throug 
various animals is a matter which has been fierce! 
contested since the days of Jenner and it cannot b 
said is yet completely decided, because individual 
opinions as to the meaning of the word “ identical’ 
and "different" vary considerably. Jenner hw 
already observed that one could inoculate cow-po 
and small-pox at the same time and produce | 
" mixed ” disease, for the principal difference betwee 
the two is that vaccinia remains localized an 
small-pox spreads in man. In Jenner's observatio 
the mixed variola-vaccinia in the course of six mont! 
became completely vaecinial, for the small-pox viru 
had died out. 

M. H. Gordon's report (1925) gives full informatio 
on these matters, though his investigations are nt 
yet completed. 

Varicella or chicken-pox is not only clinically b: 
also experimentally a different disease altogether, it 
virus is not inoculable to laboratory animals, and i 
various precipitation tests has been shown by M. B 
Gordon to be sharply differentiated from vaccinia an 
variola. 

The group of " pock " disease in man and animal 
is great and most of them appear transmissible frox 





animals to man by the method of cutaneous scarifica 
tion. Jenner figures a cutaneous vaccination in | 
child with pus from the heel of a man suffering fron 
horse-pox (I believe also called heel-grease—german:t 
Pferde-Mauke) ; and diseases of the same group ar 
known in the sheep-dog, goat and also birds, or 
though their naked-eye appearance is very similar th 
viruses are distinguished by experiment and cross 
immunization by inoculation. 

Before concluding it may not be without interest t 
call attention to the fact that the cerebral localizatio! 
of vaccinia has been clinically noted in very ri? 
cases, the symptoms resembling tetanus. 

Trachoma is a widely spread infective, chrou'c 
human conjunctival disease which soon renders th 
palpebral conjunctiva thick and velvet-like. It als 
spreads to the cornea and often, even if cured, leave! 
behind scars and opacities. In certain chronic condi 
tions it is extremely difficult to differentiate fro! 
other similar ophthalmias. 

Bertarelli and Cecchetto in 1907 inoculated | 
macacque monkey with the filtrate from the gravuls 
tions of another monkey which had been previous! 
infected with human trachoma virus and thus repro 
duced the disease in series. 

Trachoma bodies or Prowazek-Halberstüdter bodie 
are small ehlamydozoie structures and a consti 
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lature of early cases. Later invading bacteria render 
the search and recognition very difficult. 

The researches undertaken on these various animal 
tod human diseases prove that filter-passers are 
lective in their pathological action on the animal 
body ; that is they show a definite tendency to attack 
certain groups of cells, and cause in the beginning 
iteration in those cells and those only. Later 
tacteria join in the fray and conditions can with 
iiticulty be distinguished from generalized bacterial 
invasions—witness the experience with hog-cholera 
ind swine-fever and various forms of dog distemper. 


VII.—NEUROTROPE VIRUSES. 


We now come to a group of human and also animal 
diseases caused by filter-passing viruses which have 
not yet been experimentally clearly differentiated and 
classified. The diseases they cause are clinically 
fairly distinct; pathologically the common tendency 
is to attack the central neryous system and cause 
certain definite alteration, especially in the nerve 
cells and around capillaries. 

Rabies has certain affinities to the group and to a 
lesser extent also the virus of mumps; though the 
litter may be due to a minute spirochete. Rabies, 
however, does not cause the histological alterations 
in the central nervous system which have been shown 
to occur as the result of infection with a true neuro- 
tope virus, and in addition has already been 
considered under diseases transmissible from animals 
t man. 

Inanimals there is a big group of diseases of the 
“utal nervous system which appear epizootically, 
iœ evidently infectious, and result in paralysis and 
"pid muscular atrophy ; examples are Borna’s disease 
m horses, Aujeszky's disease in cattle and similar 
spontaneous infections of goats, rabbits, guinea-pigs 
\Joneseu-Mihaiesti), though some which to all out- 
ward appearances should belong to this group, are 
ther due to protozoa or obscure causes. 


Poliomyelitis. 

The first human disease of this group to be clinic- 
ally recognized and studied was poliomyelitis, the 
rell-known acute febrile disease of children and 
‘oung adults, which results in a more or less extensive 
paralysis and rapid atrophy of muscles, especially of 
‘he lower limbs. 

Pathologically, the lesions of the brain and spinal 
‘ord consist in perivascular round-celled infiltration 
cellular cuffs), small hemorrhagic foci in the grey 
substance, meningeal inflammatory processes, leuco- 
‘ye groupings and above all cytolysis of the big 

| du cells of the anterior horns of the spinal cord, 
ull, „m chronic cases progresses to a condition 
, "ed “ neuronophagia ” by Levaditi. 
time ne of poliomyelitis proved eventually to be 
ing e and transmissible to monkeys, but before 
mi ey result was obtained, numerous bacteria 
ef id cases even protozoon-like micro-organisms 
se ated and published so that in some instances 
Pei gators came to the conclusion that infantile 
“'Y818 could not be a pathological entity, but was 
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due to a variety of causes. In fact Hoche in 1890 had 
considered he could produce the cerebral lesions of 
poliomyelitis by the injection of inert substances and 
bacteria into the veins of rabbits. This result is due 
to the common confusion of “ general resemblance " 
with " major signs." Later, in 1908 Allen Starr and 
Martha Wollstein examined cerebro-spinal fluids of 
twenty cases of poliomyelitis and definitely stated that 
artificial cultures on various media aerobically and 
anaerobically remained absolutely sterile. 

In 1909 Landsteiner and Popper succeeded in 
transmitting the virus of poliomyelitis to two 
monkeys, which became paralysed six and seventeen 
days after the inoculation of minced and emulsified 
spinal chord from a typical case of poliomyelitis in a 
child of 9 years. Rabbits, guinea-pigs and mice were 
unsuccessfully injected in the same time. Trans- 
mission of the virus from the two monkeys also 
failed. 

Similar results were obtained by Knópfelmacher in 
1909, but in the same year practically simultaneously 
Flexner and Lewis in New York, Leiner and Wiesner 
in Vienna, Landsteiner and  Levaditi in Paris, 
succeeded in transmitting the virus to a monkey and 
from this one to others in series. The inoculation of 
the human virus to rabbits, guinea-pigs and many 
other animals has so far failed or given uncertain or 
frankly fallacious results. 

The filtrability of the virus of poliomyelitis was 
also practically simultaneously discovered in Vienna, 
Paris and New York, by Leiner and Wiesner, 
Levaditi and Landsteiner, Flexner and Lewis. The 
incubation of the disease in monkeys injected with a 
filtrate is longer than when an emulsion of nervous 
tissues is used—this may show that the virus is 
retained to a great extent by the filter. 

Levaditi has artificially cultivated the virus together 
with monkey nerve-cells and produced poliomyelitis 
in monkeys with the fifth transplant of such virus, 
which will remain virulent for three weeks. 

Pieces of medulla placed in 50 per cent. glycerine 
will retain their virulence for 202 days at least 
according to  Landsteiner, Levaditi and Pastia— 
and according to Flexner and Amoss as long as six 
years ! 

Heat at 50° C. during one hour will kill it, but 
temperatures below freezing are supported for a con- 
siderable time. Virus kept for twenty-five days in 
milk was attenuated but not destroyed. 

Pieces of spinal cord will resist drying over potash 
at 22° C. for twenty-four days; if the drying is done 
in vacuum over sulphuric acid pathogenicity will be 
retained for a fortnight at least. 

Antiseptics destroy the virus in the usual surgical 
solutions and strength, though thymol 1 per cent. and 
carbolic 0'5 per cent. show but slight action. The 
simplest and most effective in vitro disinfectant for 
the virus of poliomyelitis appears to be alin a 1,000 
solution of permanganate of potash, which is also 
very effective in relation to the virus of vaccinia 
(Mervyn Gordon, 1925). 

The practical application of these experimental 
observations lies in the established fact that the virus 
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may be present for a considerable time in the naso- 
pharyngeal cavity of children who have suffered from 
the disease, not only that but “ carriers " may harbour 
the virus in their naso-pharynx without developing 
clinieal symptoms and thus infect others ; in addition 
infection takes place through the oral cavity and nose, 
and thus & simple and non-toxie mouth-wash is 
indicated. 

Levaditi and Landsteiner have observed the gradual 
loss of virulence in the course of numerous serial 
passages through monkeys. This is not an uncom- 
mon experience when dealing with filtrable viruses, 
in general, and to my mind explains the dying out of 
epidemies of poliomyelitis and encephalitis. 

Diffusion of the disease takes place through contact 
or the intermediary of soiled objects; the common 
Stomoxys mechanically disseminates the virus and has 
been proved to do so experimentally. It is still 
doubtful whether it does so in nature. Epidemics 
usually develop in summer and early autumn, and 
subside during the winter. 

In view of the well-known resistance of filtrable 
viruses to drying, dust must be viewed with evident 
suspicion, and indeed Neustadter and Thro induced 
poliomyelitis in a monkey by injecting it with 
50 grm. of dust from the room of a patient with 
poliomyelitis. Stable flies, bugs, lice, fleas, have also 
been investigated as possible carriers of the disease, 
but with the exception of stable flies results have 
been negative. We have, however, seen that contact 
and the existence of carriers are quite sufficient to 
explain the spread of an epidemic of poliomyelitis, 
though admittedly most striking exceptions have 
been noted, where diseased children have been in 
contact with over fifty others, and no other case has 
developed. 

The virus is therefore as selective in the individual 
it attacks as it is in the selection of the cells it invades. 

Flexner and Noguchi have succeeded in artificially 
cultivating minute “ globoid bodies," which are just 
visible under the microscope in the shape of short 
chains or clumps, which can be stained by eosin- 
azur. In this the virus differed from many other 
filter-passers, for so far they have not yielded cultures 
in vitro. 

Filtrable Herpetic Virus. 


Here we approach a very big group of viruses, 
which may eventually prove to be one single virus 
with numerous degrees of virulence or several slightly 
different filter-passers. 

In 1913 Gruter, by infecting the cornea of a rabbit 
with material from a corneal ulcer of a man, produced 
the same pathological alterations, namely phlyctenular 
kerato-conjunctivitis. 

These résults were confirmed in 1919 by Lówenstein, 
who showed that the virus from all herpetic lesions 
is pathogenic for the cornea of rabbits with the 
exception of herpes zoster or shingles. Numerous 
other observers found these observations correct, but 
Luger and Lauda in 1921 proved that the virus of 
herpes was filtrable, though the filtrate is less active 
than the original material, 


Blane and Caminopetros (1921) showed that genital 
herpes in man is produced by a virus which is 
invisible, non-cultivable and filter-passing, which at 
times is capable of localizing itself in the brain of 
experimentally infected rabbits and causing encepha- 
litic symptoms and signs, though the cornea only was 
originally infected. In other words, though the virus 
in man causes visible pathological lesions of the 
epithelium, in the rabbit the same virus shows definite 
neurotropic tendencies. Luger, Lauda and Silber. 
stein (1921) investigated numerous filtrates from 
herpetic vesicles which developed in the course of 
numerous feverish conditions such as pneumonia, 
chronic lung tuberculosis, endocarditis, meningitis, 
middle-ear disease, &c., and found they were all 
pathogenic for the cornea of the rabbit. Corneil 
inoculations with control material from other source 
gave no result. 

Guinea-pigs were found to be equally suitable for 
experiment. The virus was found to be active in dilu- 
tions of one in a thousand, but varies very consider- 
ably in its virulence. In the course of transmission 
from rabbit to rabbit it may increase. Some attack the 
cornea alone, others will readily spread to the central 
nervous system; as a rule in the animals infected it 
can be detected in the blood, the spleen and central 
nervous system. 

Cases have been observed where herpes was present 
on the lips, but no virus could be detected in the 
saliva, and vice versa saliva of apparently healthy 
persons was found to contain the virus. 

Ravant and Rabeau inoculated the cornea and brain 
of rabbits with cerebro-spinal fluid from cases ol 
herpes with a positive result. 

The outcome of all these researches is that i 
numerous instances one can detect a filtrable viris 
whose presence makes itself remarkable only in the 
course of an infection caused by some definitely known 
bacterium; its relation to the virus of epidemic 
encephalitis is discussed later on. 


Encephalitis Epidemica | Lethargica. 

This disease had apparently been observed in Italy 
in the fourteenth century, later at Tübingen in 1712, 
and again in Italy, Austria and Switzerland about 
1890. It is very probable that single sporadic cases 
have existed in Europe ever since, but the fnt 
complete, exhaustive clinical study was published by 
von Economo in the course of a small outbreak i 
Vienna in 1917. In England it was recognized early 
in 1918, and since then the dread disease has spread 
over a good portion of the inhabitated globe. The 
symptoms of the disease can be divided into acute, 
chronic and after-effects or sequel. Its infectivity 
is low, but of long duration—outbreaks in institutions 
have been described, physicians and nurses have 
contracted the disease from their patients, mothers 
have been known to infect their babies, in fact sever! 
cases have occurred in a household. 

The sequel, after-effects or residues are mo» 
important, as they occur in one form or anothe! 
sooner or later in proportions varying between 50 to 
75 per cent., according to different authors. These 
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ate manifestations consist in the Parkinsonian 
syndrome in some and a profound alteration in 
character amounting to evident mental disease in 
many others.' 

The search for the causal agent proved difficult and 
is still being continued, because numerous similar 
viruses appear to exist in man and animals, which 
though they give rise to clinically distinct symptoms 
i the course of a natural or epidemic infection, 
when injected into rabbits or monkeys in various 
fashions may be followed fairly constantly by a diffuse 
encephalitis, microscopically very similar to the human 
disease. Not only does the virus of human encephalitis 
belong to this group, but also that of febrile herpes, 
and another studied by Bull, Oliver, Wright and 
Craighead and found to be a filter-passing germ about 
3se-fifth of a mieromillimetre in size which produces 
both naturally and experimentally a mortal encephalitis 
in rabbits. : 

Moreover, C. C. T wort and Archer described a diffuse 
eneephalitic condition in the rabbit which Levaditi 
eventually considered to be due to a minute sporozoon 
ealled Encephalitozoon cuniculi. 

All these pitfalls and disturbing factors have only 
extended the number of researches and confirmatory 
experiments, but cannot invalidate the main results, 
any more than the ubiquity of spirochetes has stayed 
the triumphal march of discoveries and clinical 

applications which followed the detection of the 
Treponema pallidum. 

It may however be mentioned that Wiesner in 1917 
originally isolated a diplo-streptococcus, Löwenthal and 
also Manteufel reported the finding of influenza bacilli, 
"hist Rosenow and Jackson found cocci in short 
chains in every one of twenty-one cases. James and 
McIntosh (1918) recorded negative cultural results 
from eight fatal cases. These short notes prove some 
of the difficulties of experimental research in this 
braneh of medicine ; there are many others. 

Early in 1919 Strauss, Hirschfeld and Loewe (New 
York) published the results of experiments with a 
Macacus rhesus which had been inoculated intra- 
iurally with brain emulsions from a case of epidemic 
necephalitis, and, later, on rabbits injected with the 
‘aso-pharyngeal washings from patients with the 
tame disease. The results were positive with the 
monkey, that is, the animal thus infected died in a 
lew days with a diffuse analogical encephalitis which 
could not be transmitted. 

The lesions in the rabbits were not very conclusive, 
ind we now know as the result of the extensive 
investigations of Levaditi and his many collaborators 
‘hat rabbits do not get easily experimentally infected 
"ith human virus, but that after passage through a 
monkey the virus may assume pathogenic properties 
‘or rabbits. 

In 1920 Levaditi and Harvier by crushing and 
minding up the brain substance of a woman who had 
ed of encephalitis lethargica and who in addition 





'I should like to acknowledge my. indebtedness to the book 
, ‘epidemic encephalitis by Arthur J. Hall (1924) for much 
valuable information on the clinical aspects of the disease. 


presented symptoms of herpetic disease (herpes 
febrilis), produced by intradural injection a condition 
of encephalitis in a rabbit which ended in death. By 
transmitting this encephalitis in series through other 
rabbits they succeeded in obtaining a virus which 
passed a Chamberland candle and whether inoculated 
into cornea, skin, intravenously or intracerebrally, 
gave rise in each case to keratitis and eventually 
encephalitis 

These results are complicated by the disturbing 
factors already suggested, but the experiments of 
Levaditi and his numerous collaborators have now 
been repeated so often and in so many different 
fashions, and also confirmed by many other in- 
vestigators, that it is impossible to uphold many 
objections which have been raised in the past. 

In 1919 MeIntosh and Turnbull injected emulsified 
brain substance from a case deceased at Derby into 
the brain and peritoneal cavity of Macacus rhesus. In 
addition part of the emulsion was passed through a 
Berkefeld filter and injected in the same fashion into 
a Cercopithecus patas, who died two months afterwards 
with hzemorrhagic lesions and diffuse encephalitic 
symptoms. 

Netter, Cezari, Durand (1921) inoculated the filtered 
brain emulsion and also salivary glands from a fatal 
encephalitis case which had lasted fifteen months and 
obtained a positive result. 

Kling (1922) confirmed this result with the cerebro- 
spinal fluid of a case of post-encephalitic paralysis 
agitans over eighteen months after the acute onset of 
the disease. Sicard, Paraf, Laplane (1923) injected a 
rabbit with mesencephalic emulsion from a case of 
post-encephalitic Parkinson’s syndrome which ended 
fatally four years after the acute onset of the 
original symptoms, and even then obtained a positive 
result. 

These observations are extremely important, for 
they prove how long these filtrable viruses can per- 
sist in the system, and, we surmise, remain virulent 
and transmissible to new victims given suitable 
circumstances. 

Ancephalitis lethargica being thus due to a selective 
filtrable virus, it was to be expected that in common 
with rabies and Borna’s horse encephalitis it should 
give rise to a typical cellular reaction of a chlamydo- 
zoic nature. 

In 1919 Da Fano and Ingleby described minute 
granules in the protoplasm of nerve cells; later Da 
Fano detected them intra- and also extra-cellularly. 
In 1923 he produced meningo-encephalitis in the 
rabbit with virus from herpes febrilis and found in 
the brains of the animals similar corpuscles. Luger 
and Lauda in 1921 described similar bodies in 
spontaneous human herpes febrilis. 

Hume, Nattras and Shawe (1921-2) detected Da 
Fano's corpuscles in four fatal cases, and later (1922) 
Levaditi, Harvier and Nicolau described “ encephalitic 
neuro-corpuseles," which they detected in 13 per cent. 
of the brains of animals experimentally infected with 
encephalitie virus. 

In 1920 Loewe and Strauss reported that they had 
isolated on Noguchi's medium a minute germ, from 
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the brain, naso-pharynx and its washings, spinal 
fluid and blood of fatal cases of encephalitis. The 
filtrable artificial. culture reproduced the disease in 
rabbits and monkeys, could be recovered in pure 
artificial culture from their brains, be re-inoculated in 
series and preserved its virulence for several months 
in 50 per cent. glycerine. This is a striking discovery, 
because we have seen that multiplication of virus 
does not usually take place outside a living cell. 

Levaditi (1922) has shown that among laboratory 
animals the one most easily infected is the mouse, 
which can contract the disease whether inoculated 
intradurally, intraperitoneally or under the skin. The 
white rat, sheep and fowls appear to resist the infec- 
tion, and the rabbit and guinea-pig are not always 
easily infected with human virus. 

Levaditi, Harvier and Nicolau (1922) showed that 
small pieces of brain of rabbits can be dried for forty- 
four days over phosphorus pentoxide, be pulverized 
and yet remain virulent. Brain substance can also 
be emulsified to a dilution of one part in a thousand 
and yet remain virulent. Heated for one hour at 
55^ C. it is destroyed. Bile which has but slight 
influence on the virus of poliomyelitis will inhibit its 
pathogenic qualities. Among antiseptics permanga- 
nate of potash (one in a thousand) has a definite 
disinfectant action. 

The virus can be kept active for ninety-six days in 
milk at room temperature and for a fortnight in water 
and will remain virulent for forty-eight hours after 
death. 

Levaditi after numerous cross-experiments on 
rabbits came to the conclusion that epidemic lethargic 
encephalitis is due to a specific filtrable virus which, 
however, exists in four degrees of virulence :— 

(a) Attenuated in the saliva of healthy subjects 
where it appears to be fixed to the epithelial cells 
of the mouth. 

(b) A slightly virulent form in the blebs of herpes. 

(c) Very virulent form in the saliva of healthy 
" carriers.” 

(d) Similar virulent form in the central nervous 
system of encephalitie patients. 

He thus considers the virus of herpes, which is 
widely spread, identical with that of epidemic encepha- 
litis, and differing from it only in degree of virulence 
and specific attraction for the nervous system. 


Spinal Amyotrophy. 

This is a familiarly occurring disease of a definite 
hereditary character, which many of us, obsessed as 
we are by the idea of what a bacterium is, can, and 
cannot do, could never admit as being possibly due to 
a "germ." It must be cellular metabolism, dysgenic 
factors, original sin or nothing. 

Therefore Levaditi, Landsteiner, Pratch and Zatelli 
themselves view with a certain measure of philosophic 
doubt the striking result they obtained in two monkeys 
which in 1911 they inoculated with an emulsion of 
the spinal cord of a child suffering from the disease, 
but who had died of pneumonia. After an incubation 
of a month the monkeys fell ill and died. Micro- 
scopically the spinal cord showed perivascular cuffs, 
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small focal inflammatory reactions in the grey matte 
and advanced cytolysis in the motor cells. 

This observation may be correct or vitiated by som 
intervening factor such as the ubiquitous herpet| 
virus; but this can be definitely stated—filtrab 
viruses have a pathology of their own, and in tl 
vertebrate body behave in a peculiar fashion of the 
own for which an analogy cannot always be founi 
at least in bacterial bionomics. The spirochste ( 
syphilis does approach filter-passers in its chronicit 
prolonged latent periods, and selective, if at time 
erratic, localizations. It differs in its protean manifes| 
ations (examples—condyloma, gummas, aneurysm 
tabes, general paralysis), for filtrable viruses are fairl) 
constant to type, and above all fairly consistently 
selective in the tissues they invade; which thus lead 
up to the thought that not only they are cellular! 
selective, but consequently pick out certain individual 
or families or races. 

The subject possesses considerable clinical imporl 
ance, for transference through the placenta is possihl 
for filtrable neurotropic viruses. 

It is known and admitted that encephalitis letha 
gica leads to symptoms simulating Parkinson's disea: 
or paralysis agitans, also that it may cause alteri 
tions in the moral character amounting to menti 
affliction. It is not too far-fetched therefore 1 
suggest that some forms of idiocy, epilepsy an 
dementia preecox may yet be found to be residues ¢ 
after-effects of viruses similar to the ones we hav 
reviewed. 





VIII.—INFLUENZAL CATARRH AND 


FILTER-PASSERS. 


In 1918 Nicolle and Le Bailly, later Selter wx 
M. H. Gordon, detected in the nasal secretions 0 
patients suffering from influenzal catarrh a filtrat 
capable of reproducing the disease in human being 
These results have been confirmed by several Japanes 
scientists—Yamamcuchi, Hivashina, Sokokami; bu 
later, in 1922, Olitzsky and Gates succeeded in cul 
tivating on Noguchi’s medium a small body wbid 
they called Bacterium pneumosintes, whose swe! 
just above the limits of ordinary microscopical visi 
bility—a tenth of the thousandth part of a millimetri 

Pure cultures produce in the rabbit pathologica 
appearances consisting in edema, emphysema, cap! 
lary hemorrhages, symptoms evidently oceurrins m 
human influenza, a disease, however, in which sup" 
added massive infections with B. pfeifferi and ! 
other cases various diplococci and streptococc! p 
a great part. e 

In any case B. pneumosintes is visible, cultivab: 
and shows no definite predilection for any type 0 
cell, and produces no peculiar reactive bodies (Chlams 
dozoa). It may yet have to be grouped separa" x 
from other filter-passing viruses and perhaps be founi 
to be akin to the germ of peri-pneumonia in put. ] 

Thus W. L. Holman and F. H. Knock have 
lately deseribed a minute anaerobe which pd 
through Mandler, Berkefeld N. and W. filters, V € 
they recovered from the mouth cavity of thirte 
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people, three rabbits and a guinea-pig. It is a 
definite bacterium and they consider it very similar 
to if not identical with B. pnewmosintes. 

On the other hand there is an analogy with hog- 
cholera and swine-fever, owing to the pullulation of 
definite bacteria which play a conclusive part in the 
symptoms and also prognosis of the disease. 


IX.—MOLLUSCUM CONTAGIOSUM AND WARTS 
(VERRUC;E). 

For many years the communicability of molluseum 
contagiosum had been clinically known and carefully 
observed, but the first experimental transmission in 
ihehuman subject by means of a filtrate was published 
by M.Juliusberg in 1906, who filtered the suitably 
diluted juice from the molluseum of a woman and, 
having passed it through a Chamberland filter, rubbed 
the filtrate into his own forearm and that of two 
other colleagues after slight abrasion of the skin with 
sandpaper. In one case fifty days after the inocula- 
tion about sixty definite mollusca appeared, which on 
mieroseopieal examination showed the well-known 
moluseum bodies. In 1907 Serra repeated and con- 
firmed these experiments. 

Ordinary warts, the variety which are well known 
onthe hands of schoolboys and schoolgirls, are due 
toa filter-passing virus. Their contagious nature has 
been suspected for centuries, and Payne in 1891, 
Gemy in 1891, Barthelemy in 1896, &c., have published 
cases clinically proving the transmission of warts from 
o individual to another, whilst on the other hand, 
world-famous dermatologists like Hebra in 1866 and 
Kiposi at the end of last century have considered such 
"ports as old wives’ tales. Variot, however, in 1894 
inoculated warts from a child to an adult, and 
ladassohn in 1895 demonstrated at a dermatology 
congress warts he had experimentally grafted on his 
own hand and that of his assistant. 

G. Ciuffo, however, in 1907, using the filtrate 
obtained from warts of the hand of a young workman, 
inoculated his own hand and noted the development 
of typical flat warts at the end of five months. 

A. Serra has lately carried out a series of experi- 
ments with the filtrates of papilliform vegetations 
iom the preputial fold of a peasant 19 years of 
ge and obtained a positive result on his own hand 
ind on the hand of the patient from whom the virus 
was obtained, but instead of condylomatous growths 
heobtained simple warts after an incubation of about 
ive months which took about two other months to 
attain full size. Animal experiments on rabbits, 
guinea-pigs and dogs were unsuccessful. It is how- 
ever known that foxhounds develop warts on the 

| mueosa of the mouth, and these are easily transmitted 
| by filtrates (Findlay 1925). 

_Only a few weeks ago (November 1925) Dr. G. M. 
Findlay, of the Imperial Cancer Research Labora- 
'ories, demonstrated at a meeting of the Royal Society 
of Medicine warts he had produced on his hand by 
inoeulating a Berkefeld filtrate of the venereal warts 
from the penis of a waiter from Soho. The incubation 
was prolonged over sixty days, and the type of wart 
Produced did not correspond to that of the original 
one, which was papular. 
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At the time it was mentioned that Dr. A. J. Murray 
had also been inoculated at the same time but with no 
visible result. 

These experiments are mentioned in view of their 
importance and possible bearing on the question of 
cancer wtiology, even if they are only applicable by 
way of analogy, but the long period of incubation and 
varying susceptibility of ‘different individuals should 
be noted. 

Some epithelioid warts are histologically true epithe- 
liomata in so far that they consist of epithelial 
elements only with a slight scaffolding of fibrous 
elements. They differ of course from malignant 
epithelioma or cancer by their discrete growth, lack 
of metastatic deposits and absence of infiltrative 
diffusion. 


X.—ViRUS DISEASES CONVEYED BY 
ARTHROPODS. 


Leptospirosis. 


First among these yellow fever requires considera- 
tion, for at one time it was a death-dealing, widely 
spread human disease (Yellow Jack), whose inclusion 
among filter-passers is justified by the fact that the 
virus does pass a Berkefeld, though in reality it is a 
Leptospira, an extremely delicate and minute spirillum 
similar to the one found free-living in water (Hindle 
1925). 

In 1902 a commission of U.S.A. doctors (Reed, 
Carrol, Agramonte, Lazear) studied yellow fever in 
Cuba and infected human volunteers with a filtrate 
of the blood of patients taken between the first and 
third days. Three other Commissions—two U.S.A. 
and one French—could only confirm these results, but 
failed to detect the spirillum, though Schaudinn before 
his death in 1906 had foreseen its existence and 
discovery, which indeed was accomplished by Noguchi 
in 1917. 

We now know that the mosquito Ades argenteus 
(Stegomyia fasciata) in sucking the blood of the patient 
also absorbs the Leptospira icteroides, which then 
apparently passes through a stage during which it is 
invisible or breaks up into minute granules (A. 
Balfour) ; after twelve days the mosquito is infective. 
The Leptospira icteroides is a filter-passer in so far as 
it goes through Chamberland and Berkefeld filters, 
but the clinical type of the disease is that of other 
leptospirosis-like ictero-hemorrhagic diseases, autumn 
fever (due to Leptospira hebdomadis) and infections 
of a similar nature. The germ itself is not so resistant 
as the virus of chlamydozoie microplasms, as it is 
killed by exposure to air at a temperature of 24° to 
30? C. in forty-eight hours, and does not survive 
drying. 

Dengue is a febrile disease of tropical and sub- 
tropical countries, characterized by severe pains of 
joints and back, a short partial recovery and then 
relapse, which after a couple of days terminates the ill- 
ness. The mortality is low. That it is due to a filtra- 
ble virus was discovered by Ashburn and Craig (1907). 

Sand-fly fever or three-day fever is a similar benign 
fever of three days' duration, transmitted usually by 
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Phlebotomus papatasii or similar sand-flies. The blood 
on the first day is infective and the virus was dis- 
covered to be filtrable by Doerr (1908). 

Epidemic parotitis is a clinieally well-known disease, 
and Granata in 1908 obtained from the saliva of 
children suffering from mumps a filter-passing virus 
which when inoculated into the blood, parotid gland and 
subcutaneous tissue resulted in a rise of temperature 
and a swelling of the parotid gland of one or two 
weeks’ duration. Mervyn Gordon in 1914 then used 
also a filtrate of the saliva for the intracerebral inocu- 
lation of monkeys. Four of the animals died with 
meningeal symptoms within four days. One monkey 
inoculated intraperitoneally and intravenously became 
ill on the eleventh day with swelling of the parotid 
gland, but no nervous symptoms. Attempts to 
transmit the virus in series failed. 

M. Wollstein (1916) repeated the experiments with 
cats into whose parotid gland and testicles she injected 
a filtrate of the saliva of children in the active stage 
of mumps. After an incubation of five to eight days 
the inoculated glands became swollen and tender, 
these symptoms persisting several days. 

M. Wollstein in 1918 made further experiments on 
cats with salivary fluids taken from adult cases in a 
parotitis epidemic in the military camps near New 
York City, and found that the virus was a filter-passer, 
and detected most readily in the saliva during the 
first three days of the disease, less easily on the sixth 
day and not at all on the ninth day. It was also 
detected in the blood of patients showing marked 
constitutional symptoms and in the saliva of a case 
of recurrent mumps at the periods of enlargement of 
the parotid glands, but not two weeks after the 
swellings had subsided. It was not detected in the 
cerebro-spinal fluid. She carried out experiments in 
series and examined histologically the parotid glands 
and testes of the cats inoculated, finding alterations 
corresponding to those described in mumps. 

Recent researches of Y. Kermorgant have resulted 
in the detection of a spirillar micro-organisra in this 
disease, but these observations are yet too recent for 
confirmation, though orchitis and parotitis in monkeys 
were produced by inoculations with the culture of this 
spirochete. 

The spirochetal diseases of man and animals of the 
relapsing fever type, due to a spirillar micro-organism 
which under circumstances will go through certain 
coarse-grained filters, need only a passing reference to 
the variety of arthropods which convey the diseases, 
including as they do lice and various ticks. 

No account of leptospirosis would be complete 
without a mention of rat-bite fever, which is due to 
Spirillum minus (Spirocheta morsus-muris) and also 
to the peculiar epidemic icterus due to infection with 
a similar leptospiral micro-organism—no doubt closely 
allied to the one found free-living in water and fairly 
easily cultivable in a mixture of fæces and water. 

A small outbreak I had occasion to observe in two 
children of a family, and a young lady aged 24 who 
lived in the house where the icteric disease was con- 
tracted, to my mind was connected with contamina- 
tion of the food through mice, which had penetrated 
the fly-proof larder through a small hole in the netting. 


Mice harbour spironema in their faeces and also blood, 
and at one time Gaylord, having found the spirillar 
bodies in cancerous mice, thought the organisms 
might be the cause of cancer 

From an epidemiological standpoint it will be noted 
that the spirochete genus is disseminated, transferred 
or multiplies in several different fashions, which can 
be summarized as follows :— 

(1) Contact (syphilis); (2) diptera (yellow fever); 
(3) lice (Russian relapsing fever); (4) ticks (African 
relapsing fever, also fowl spirocheetosis) ; (5) rodent's 
bite (rat-bite fever); (6) contamination (leptospirosis); 
(7) innocuous parasitism or infestation (Spirochats 
dentium)—and in addition are found free-living in 
water. 

In addition their pathogenic properties are com- 
parable in many ways with those of ultramicroscopic 
viruses in their—(1) filterability; (2) difficult arti- 
ficial cultivation and isolation; (3) long period of 
latency-in certain diseases (syphilis) ; (4) transmitted 
by animal bite like rabies; (5) hyperplastic action on 
certain definite tissues; (6) individual pathogenicity 
—syphilis, relapsing fevers, yellow fever; (7) bacterial 
relationship. 

For these and several similar reasons it has often 
been suggested that all filtrable viruses consist of 
extremely minute and delicate spirochetes beyond 
the range of visibility. 


Typhus Group of Diseases (Rickettsia). 


The inclusion of the typhus group of diseases 
among those caused by filtrable viruses is perhaps 
artificial. Early experiments showing that the virus 
of the disease would pass a filter are not of a conclu- 
sive nature, but Nicolle in 1920 stated that he con- 
sidered typhus to be due to an ultramicroscopic virus. 
though he admite that so far the opinion lacks definite 
experimental confirmation ; he explains, however, tbai 
he considers the virus to be so firmly intracellularly 
situated that it cannot be detached from the proto- 
plasm and so pass a filter. In support of this view 
he reports the following observation: On centrifuging 
virulent blood it will separate as usual into three 
layers—the lowest consisting of erythrocytes with a 
milky coating or film consisting of white blood- 
corpuscles and then serum. If the erythrocytes are 
injected into a monkey they are found devoid of all 
virulence; the serum under the same circumstances 
may or may not be active, but in every case th 
leucocytes are highly virulent—one cubic millimet 
being sufficient to cause evident pathological symptoms. 
whilst a dose of erythrocytes 2,500 times larger will 
have no effect. 

Nicolle also admits that the objection might be 
raised that bacteria circulating in the blood would 
naturally tend to collect among the leucocytes; 50 
they would, but hardly in such a strikingly selective 
fashion. 

A disease which has several points of resemblance 
with typhus fever is trench or Wolhynian tever 
which Strong (1918) considers to be due to a filtra! 
virus, and this disease in common with others of the 
typhus group has an arthropod as intermediary— t^^ 
ordinary louse. 
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The typhus group, though not comprising many 
human diseases, is widely spread, and the insect 
wetor is not in all cases the same, but varies in 
iiferent continents. Typhus has been known for 
tenturies in Europe, and is still endemically present 
in Russia and Poland, in addition to North Africa. 

In this instance the virus appears to be conveyed 
by the common louse Pediculus humanus, in its 
ieties capitis and vestimentorum. This also applies 
iíabardillo in Mexico—the local name for typhus. 
d similar fever described by Megaw in 1921 as 
&eurring on the lower folds of the Himalayas is also 
lisseminated by lice. Rocky Mountain fever, also 
talled black fever or blue disease, from certain districts 
of Montana and Idaho, U.S.A., is apparently trans- 
nitted by a tick, Dermacentor venustus. Japanese 
Wr fever, kedani mite disease, which occurs in 
Formosa, Korea and in the Nippon Island of the 
Japanese Empire, is due to the kedani mite, the larva 
of Trombicula. a kamushi, similar to our harvest-bug, 
Leptus autumnalis. 

Allthese human diseases are connected with the 
appearance both in the capillary endothelium of the 
persons affected by the disease and in the gut of 
the arthropods conveying the virus of minute peculiar 
bipolar bodies which so far it has been impossible to 
tasily either among bacteria or protozoa. Rocha- 
lina of Hamburg, who fully investigated and 
decribed them in 1916, proposed the name Rickettsia, 
iter H. T. Ricketts, who first discovered very similar 
bolies in the blood of patients and fæces of lice in the 
couse of investigations he was carrying out in Mexico 
(t, where he contracted tabardillo and died. 

_lis worthy of note that Ricketts saw the bodies 
m blood, where they are very scanty, and considered 
tem difficult to find in lice, where on the contrary 
they are usually present in enormous numbers. 

Rickettsia prowazeki, which is considered by Wol- 

bach (1922) to be the causal agent of typhus, shows a 
touclusive, selective predilection for the vascular 
endothelium cells of infected persons. In infected 
hee, that is lice which have been fed on typhus 
patients, it is found usually in massive numbers, 
ling the protoplasm of the cells of the alimentary 
"t. They may multiply to the extent of causing 
he cell to burst, and thus get extruded into the 
men, but their typical position is within a cell. 
lt must be explained that about twenty different 
tekettsias have been described occurring in arthropods 
‘insects, Arachnida and Acarina), the majority of 
them appearing to be harmless parasites of their 
hvertebrate host. 
L Nöller (1917) discovered a Rickettsia in the “ ked ” 
W sheep (Melophagus equinus). This one has appar- 
"ly been artificially cultivated on glucose blood- 
‘ar medium, but all others have so far resisted 
#tificial isolation. 

The position of Rickettsia is still uncertain, though 
t the whole the tendency is to consider them bac- 
ra in nature—in this they resemble certain spiro- 
‘Netes, 

Arkwright, Atkins and Bacot (1921) have described 
bacillary and filamentous forms as part of the develop- 


mental cycle of a Rickettsia-like parasite of the bed- 
bug. 

Lice also harbour what appear to be a harmless 
parasite of the Rickettsia type, which is distinguish- 
able by its constant extracellular situation in the 
lumen of the gut, where it multiplies. This is con- 
sidered a separate variety— ZH. pediculi. 

Trench fever has also heen considered to be a 
rickettsiasis, and a laboratory infection appears to 
confirm this view. 

A. Bacot in 1920 contracted trench fever in Warsaw, 
and thereupon lice fed on his body showed very 
numerous extracellular rickettsias within three weeks 
of his developing the fever; this though the same 
lice for two years had been known to be free from 
riekettsias. A. Bacot continued to infect clean stock 
lice fed on his person long after his recovery, in fact 
three months after the disappearance of all symptoms, 
four months after his initial attack. 

The acceptance of Rickettsia as the causal organism 
of typhus and trench fever makes an explanation of 
the filtration experiments difficult without further 
knowledge of its bionomics. Animal rickettsiases are 
not unknown—Nuttall produced paralysis in a goat 
by the bites of a tick infected with Rickettsia, and 
Cowdry lately discovered that heart water in sheep 
in South Africa was due to endothelially situated 
rickettsia, transmitted by the “ bonte ” tick Ambly- 
omma hebraeum. 


XI.—NEOPLASMS, PARASITES AND VIRUSES. 


The scepticism of all branches of the medical 
profession with regard to the existence of a parasitic 
cause of cancer can be summed up in the words: If 
cancer were due to a parasite it would have been 
detected long ago, and in addition we should have 
cancer epidemies. 

Arguments on these lines are sterile. Has the 
bitter strife about the parasite of malaria been forgotten, 
the pseudoscientific proofs backed by famous names, 
which showed it to be an artefact or a ubiquitous 
miero-organism which could be found in water and 
mud, the clinching evidence of places with mosquitoes 
and no malaria and in the alternative of malaria with 
no mosquitoes ? 

When Schaudinn first announced and demonstrated 
his discovery of the Spirocheta pallida as the micro- 
organism of syphilis at a meeting in Berlin, someone, 
who shall be nameless, got up and said, most urbanely 
but firmly and with authority, that he had seen and 
beard in the course of twenty-five years exactly twenty- 
five different parasites accused of being the cause of 
syphilis, and then watched them fade away into a 
deserved oblivion, He knew the same would happen 
to the twenty-sixth. Has it, though ? 

lf cancer is due to a virus or microplasm, further 
experimental proof will be forthcoming sooner or later, 
but it must be understood that great, really great 
clinical observers were not adverse to entertaining 
this view of the parasitic nature of cancer. 

Sir James Paget, with the polished diction we may 
well envy and strive to imitate, expressed these views 
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in a lecture " On Cancer and Cancerous Diseases” in 
1887 :— 

"I believe that micro-parasites, or substances 
produced by them, will some day be found in essential 
relation with cancers and cancerous diseases. Mr. 
Ballance and Mr. Shattock have indeed lately failed 
to find any; and if, in such a question as this, negative 
evidence could prove a negative, certainly theirs might 
make us hopeless. I would not be so, especially if 
workers so earnest and so skilful as they are will 
continue the search.” 

That cancer usually develops in individuals over 
forty is a disconcerting factor, and many other 
observations which at present appear inexplicable 
from a parasitological standpoint have been made; but 
pathology has presented and still presents many 
similar riddles which even in my time have been 
solved or are being partially and gradually explained. 
Let us call to mind general paralysis of the insane— 
we now definitely know that it is a late syphilitic 
manifestation with spirochetes in the brain substance ; 
but twenty-five years ago its age-incidence was often 
adduced to prove its non-syphilitic origin. 

It has been stated often enough that all speculative 
thinking is to be deprecated, but experiment without 
speculative direction is like firing without aiming, and 
accordingly one may shamelessly state what one 
considers the parasite should be like, for in this case 
to use a mathematical similitude we have one 
incognitum to solve and numerous equations to do it 
with. 

Accordingly one imagines that “ 
with the following conditions :— 

(1) Extremely minute, so as to escape recognition 
under the microscope; and/or stain with great 
difficulty with the usual methods. As a third hypo- 
thetical alternative it might closely resemble some 
well-known cellular element so as to be easily mistaken. 

Not artificially cultivable on ordinary bacteriological 
media. 

For evident reasons, it does not seem possible 
that so many years of intense microscopical and 
bacteriological observation should not have detected 
any recognizable typical structure. 

(2) Should be strictly specific for one sort of cell 
and multiply in those cells only. 

Why? Because malignant growths though very 
numerous and varied, are true to type and even the 
most intense infiltration of tissues or the extensive 
dissemination of metastatic deposits never gives 
rise to tumours different from those of the original 
growth ; in fact real “ mixed " tumours are very rare. 

(3) Its pathogenic properties should vary within 
wide limits.and it should be capable of remaining 
quiescent, smoulder for several years and then flare 
out afresh. 

Examples: The sudden acquisition of pathogenic 
properties in moles (melanotic carcinoma) or chorio- 
epithelioma ; late recurrences. 

(4) Not sufficiently toxic to produce necrosis and 
degenerative changes in cells, but rather providing a 
persistent, mild, irritative stimulus capable of inducing 
boundless cell-division, therefore probably intra- 
nuclear and not very abundantly present. 


it” would comply 


A toxic microbe or one multiplying freely would 
easily lead to cellular necrosis, caseation or at least 
marked inflammatory reaction. The former (casea- 
tion) is unknown in cancerous growths, the latter 
very moderate, much of the small round-celled intl- 
tration seen round eancer nodules being probably or 
possibly due to pressure. 

(5) Not easily isolated from cellular elements, either 
by cultivation, filtration, diffusion, centrifugation, 
desiccation or any other usual laboratory method. 
On the other hand very resistant when bound to its 
cells, because cancer cells will stand freezing with 
liquid air and yet be transplantable, as repeated 
experiments with mouse carcinoma have proven. 

These properties would produce only a low inke- 
tivity, because under ordinary circumstances the 
wholesale scattering of intact cancer cells does n 
appear probable. And, as a result, though the accumu- 
lation of cancerous disease has been noted in certain 
households, still the development of the growth bs 
usually taken place at such intervals (but in the sams 
surroundings) that a direct or personal contagion is not 
easily deducted or proven, for the infection (if any) 
may equally well be connected with the building and 
not the individual. 

(6) Therefore similar in this, and probably this 
only, to the germs of actinomycosis and tetanus which 
are fairly ubiquitous in nature, but yet do not cause 
disease in man or animals till they obtain not only 
an entry but special conditions favouring parasitic 
multiplication. 

(7) Unlike tetanus and actinomycosis (and on 
might add certain leptospire) the parasite of cancer 
need not be ubiquitous in nature in the sense of its 
“sapropelic ” occurrence, for numerous conditions esist 
in which individuals may harbour a protozoon, proist. 
mycete or bacterium, all of them closely allied to 
pathogenic varieties (and in some cases actually indis- 
tinguishable from those causing serious diseases) and 
yet appear in perfect health. 

It therefore might be ubiquitous in the sense o 
being widely distributed not necessarily in the wide 
wide world, but as occurring in all vertebrates 0! 
perhaps being found consorting in different varieties 
with all forms of life. 

These seven points have already been published in 
the South African Medical Record of Capetown (1925, 
and at the time I stated that one type of mie 
organism and one only could comply with thes 
conditions and that a microplasm, following by giri? 
particulars of the appearance of Plimmer's bodies in 
cancer. The reader who is interested is referred to 
the paper in question ; but as a personal note I may 
mention that in the course of time the growing co^ 
viction that malignancy if not " parasitic " in origi? 
was connected in some fashion with the appearance 
of certain peculiar definite corpuscles of the nature o 
Negri's bodies in rabies, made me relinquish medica 
praetice at the end of 1924 to dedicate myself to thi 
experimental proving or disproving the theories I ^» 
formed on the subject. . 

With great interest, therefore, I found that L.W 
Sambon had published in this Journal in the issue 0 
February 2, 1925, the following views, the outcome o 
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iumerous epidemiological researches in Romagna and 
ther parts of Italy and Iceland :— 

"Whatever be the rôle of parasitic worms, the 
etual, the essential course of cancer is some ubiqui- 
ous miero-organism, probably a filter-passer, as the 
esearches of Rous and his fellow-workers seem to 
nlieate," &c. 

It is also known how Sambon gives a lucid and 
nost suggestive explanation for the existence of 
ancer houses by noting the presence of parasitic 
lelminths in experimental and spontaneous cancers 
y the stomach of rats, and from this logically deduc- 
ng that the existence of cancer houses is connected 
vith the presence of certain household arthropods, 
1g., cockroaches, meal-beetles and also dung-chafers, 
&pible of fostering and disseminating helminthic 
parasites such as the young forms of spiruroid worms 
of the genus Gongylonema, in addition to the presence 
of some ubiquitous micro-organism, possibly ultra- 
microscopic, which, favoured by the  irritative 
activities of the worm, may invade the tissue cells 
and give rise to malignant cells. 

His views are mainly based on analogical conditions 
in elephantiasis, on the experiments of Fibiger, 
Bullock and Curtis, Borrel and others; the observa- 
tions of Borrel and also Askanazy and his own 
personal investigations in Romagna, Trentino and 
Iceland. To these the name of Galli-Valerio could 
be added. 

It may be mentioned that Sambon is constantly 
qhering more and more confirmation of his views 
onthe subject by the only method suitable for such 
t?Memiologieal studies—that is critical, personal 
Wservation—either your own or that of competent 
ind reliable investigators. 

Before leaving the subject it should be explained 
that worms of the Gongylonema genus, though widely 
distributed and parasitic in numerous animals, have 
‘0 far but rarely been described as parasites of man— 
four eases in the U.S.A. and two in Italy. Still, the 
Worms are minute and transparent, and may be tem- 
porary parasites only, that is, do not thrive in human 
tissues, but die and set up a condition of aseptic 
irritation prone to produce a precancerous condition 
it for the multiplication of a virus. 

It may appear that so far Sambon’s views on cancer 
test on slender grounds, owing to the few cases of 
‘ongylonema parasitism in man, but the relations of 
helminths only a few years ago would have been 
considered visionary, and yet a study of medical 
literature shows that since the publication of 
Askanazy’s cases in 1901 numerous instances of 
Concurrent helminthic parasites and neoplasms have 
been published, though in private conversation a 
noted scientist objected to the view that helminthic 
fection could lead to cancer. “If that were so, 
ow is it that no cases of cancer caused by Trichinella 
Infections have ever been reported?" As a matter 
of fact Trichinella was first discovered in 1852 in a 
‘ase of cancer of the penis, and several cases have 
been published with such a connection—ten all told 
thus distributed —three lips, four breasts, one each 
tectum, pleura, penis, and tongue, all cancers, no 
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sarcoma, and in these as in many other conditions 
the unpublished cases are probably more numerous 
than the published, though it must be admitted that 
Trichinella spiralis encapsulates in a fashion which 
gives rise to but little tissue reaction, and its con- 
nection with cancer may or may not be fortuitous. 

J. Ewing (1922), a stern opponent of the parasitic 
theory of cancer, states on p. 123 of his " Neoplastic 
Diseases": “I rather frequently find trichinæ in 
cancerous tongues.”’ 

Accordingly the attention of medical men working 
in tropical climes should be drawn to the possible 
development of cancer or sarcoma in individuals har- 
bouring Filaria medinensis. 

Evidently not all cases of cancer are due to 
helminthic parasites any more than the development 
of sweep’s-cancer covers the whole problem. Sam- 
bon’s views are meant to be an explanation of the 
incidence of cancer in certain houses and districts, 
and even so they postulate the presence of a virus 
capable of producing cancer without the aid of 
helminthic parasites, given other suitable circum- 
stances. 


XII.—Rous Fown SARCOMA AND SIMILAR VIRUSES: 
THEIR RELATIONSHIP TO ONCOLOGY. 


The prolonged and intensive investigation of the 
Rous fowl sarcoma group of filtrable viruses has 
resulted in a series of valuable observations which 
eventually will be useful in guiding the study of 
analogous neoplasms in mammals. Indeed at the 
present moment a sarcomatous disease of the mouse 
is being experimentally investigated by the Imperial 
Cancer Research Laboratory. The observation that 
tissues of this sarcoma when kept for ten days in 
glycerine are still capable of infecting, leads one 
reasonably to expect the présence of a filter-passing 
virus. 

That viruses may play an important part in the 
production of malignancy has only just begun to be 
recognized, and the conclusions of a previous paper in 
the South African Medical Record (December, 1925) 
are refreshed and fortified by the following recent 
observations :— 

(1) The conclusive transmission of warts and 
condylomata by filtrates after an incubation of 
months; for the resemblance of warts and certain 
carcinomata has puzzled many investigators. 

(2) The analogical observation of the property of 
certain viruses in causing cell-proliferation (epithe- 
liosis contagiosa, Rous fowl sarcoma, the virus of 
warts, vaccinia in the rabbit cornea, some herpetic 
viruses). 

(3) The discovery of a mammalian sarcoma due to 
a filter-passing virus. 

It is true that as yet—but only as yet be it noted— 
tar-carcinomata can solely be transmitted by cell 
grafts and that filtrates are inert, apparently even if 
inoculated in a so-called pre-cancerous condition, but 
against this there are the observations of Alexis 
Carrel who has found a “ filtrable principle" in 
sarcomata produced originally by diverse irritative 
agents such as tar, arsenic, and indol in fowls and 


34 THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


(Jan. 15, 1996 








experimentally proved that this filtrate will reproduce 
the neoplasm. 

Carrel considers that this " filtrable principle ” is 
not a "virus" and that the sarcoma is to be con- 
sidered as a general tissue reaction, similar to inflam- 
mation and suppuration which can be produced by 
numerous bacteria and also by chemical agents. 

Carrel being a scientist of international reputation, 
his views must be fully considered before being 
rejected, but it can well be imagined that here we 
are dealing with circumstances very similar to those 
relative to the study of Twort's bacteriolysin, which, 
as we know, is also very difficult to distinguish clearly 
from an enzyme with the faculty of multiplying. 

This can be explained by a rough comparison: the 
observation of two buckets being emptied, one con- 
taining fine dry sand, the other silt. It would be 
difficult at a distance to distinguish the liquid and the 
granular substance by sight, and definite evidence 
could be obtained only by touch or near examination. 

Accordingly when one considers living protoplasm 
whose size is apparently slightly above that of an 
albumin molecule it is difficult to make a clear-cut 
distinetion from many other similar substances and 
one can only take as a guide the sum total of the 
observations of many different investigators. 

It cannot be denied that there exists already a 
series of experimental results and clinical observa- 
tions proving that cell proliferation approaching that 
found in malignant growths can be induced by viruses 
we know. In addition three common properties of 
microplasms require special attention in connection 
with cancer-studies :— 

(1) The tendency to multiply and express patho- 
genic properties in previously irritated surfaces. 

(2) Long periods of latency followed by outbursts 
of virulence. 

(3) The possible enhancement of virulence by 
repeated transference. 

The clinical applications of (1) and (2) are self- 
evident. (3) requires a short explanation. 

Experimentally we know that vaccinia or a virus 
of the herpes group from man can by frequent and 
repeated inoculations from one rabbit to another be 
rendered so virulent for the rabbit that whilst initially 
we required a given quantity to bring about fleeting 
pathological symptoms, in < ourse of time a hundredth 
or even a thousandth of the original dose will produce 
severe lesions. Admittedly one can also enhance the 
virulence of bacteria for certain animals, but to a 
much less extent. 

Now microplasms are above all obligatary intra- 
cellular parasites, and it has struck me that a virus 
accidentally invading cells and which, owing to regen- 
erative processes, was in a state of fairly frequent 
division following cellular necrosis and sphacelation, 
would find itself in similar conditions of frequent 
transplantation from one cell to another, thus re- 
newing its youth and increasing its virulence, enabling 
it to invade rapidly a great number of cells. 

As a matter of fact, growths of the type of Rous 
fowl sarcoma and also Jensen mouse cancer are both 
capable of increasing their virulence in the same 


fashion. Clinically such an increase is not alway: 
evident, because human cancer is not transplanted 
but who has not observed the rapid growth after ai 
incomplete operation? It seems to me that th 
opening up of vessels and lymph spaces does no 
wholly explain the phenomenon, but that possibli 
active cellular regeneration is preparing suitable soi 
for a rapid multiplication of the virus in suitabl 
epithelial cancer cells. 

One can attempt to place the whole matter in i 
nutshell with the following statements :— 

(a) Human and animal warts have been experi 
mentally proven to be due to filtrable viruses. 

(b) In fowls sarcomatous growths, both spontaneous 
and produced by irritants or due to filtrable vir. 
have been extensively studied ; in the mouse similu 
spontaneous growths have just been recognized. 

(c) Helminthic parasites have experimentally give 
rise to malignant neoplasms in the rat and rablit 
In man similar clinically and microscopically accurati 
observations have been reported. 

(d) Filtrable viruses (microplasms) show a commo 
tendency to develop their pathogenic properties i 
definite cells of irritated or injured tissues. 

(e) The presence of chlamydozoic bodies in humat 
cancer and mouse-tumour either postulates that at 
innocuous virus is multiplying within their cells, o 
that these neoplasms are due to a virus. A thir 
alternative, that these bodies are figments or artefacts 
cannot be as stoutly upheld as it would have bee 
some years ago. 

(f) Not all viruses can be readily or easily isolate 
by filtration. In some cases, especially when dealing 
with viruses which are scantily present in tissues, 
not every experiment succeeds. 

(g) The unsuspected ubiquitous presence of virus 
of the herpetic type removes a great theoreti! 
difficulty which stood in the way of cancer be: 
considered a parasitic disease, and this for reasons 
already discussed. 

(h) Precancerous conditions in the skin, where they 
can be easily observed, can be multiple, and then the 
corresponding basal-celled carcinomata can anise from 
multiple foci, thus pointing to the paramount impor- 
tance of the irritative factor. 

These eight statements are founded on easily 
ascertainable and repeatedly observed clinici. 
microscopical and experimental facts—and therefor 
they may justify the deduction of certain views ^ 
the causation of cancer, even though they may appe 
unfounded or even phantastic to many. 1" 
essential point, however, is that they should b: 
correct. 


XIII.—SPECIFIC PROPERTIES OF MICROPLASM* 
AND THEIR CLASSIFICATION. 


A survey of the literature shows that many filtrab!” 
viruses have common features, and are fairly con 
sistent in their pathogenic actions, habitat and RUE 
properties; thus sufficient is known to enable one 
separate biologically a virus whieh has been accurate 
studied from a protozoon or bacterium, though adu 
tedly the group thus formed has certain affinities 1? 


| 
| 


Dec. 15, 1996! 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 35 





behaviour to spirochetes, but even so clear-cut 
ifferences can be made out. 

A definition or elassification of the genus may 
appear still premature, for we know that leptospir:e 
are capable of retaining their pathogenic properties 
after passing filters, and yet cannot properly belong 
to the group of micro-organisms which cause foot-and- 
mouth disease in cattle or mosaic disease in various 
plants, to mention the two first recognized and in- 
‘atigated. On the other hand recent research 
renders extremely probable the inclusion among 
viruses of the bacteriolysin first discovered by Twort 
n 1915. 

As a result we have to exclude micro-organisms 
which are definitely filtrable (leptospire), keep in 
abeyance others whose filtrability is yet subject to 
liseussion (rickettsia), and then include certain 
peculiar bodies parasitic in living bacteria, which 
some competent observers are inclined to consider 
enzymes, and not particulate micro-organisms. 

In addition, and here we are treading where others 
fear to look, it is well within the realm of possibility 
that viruses exist very similar in many properties to 
those known as filter-passers, but which, owing to 
size and protoplasmic constitution, are incapable of 
retaining their pathogenic properties in the filtrate. 
lt may be possible in fact to form a small group of 
such viruses of which some members are filtrable 
with difficulty, and some not at all, but yet sufficiently 
related in their actions and reactions to require dis- 
Wet and separate consideration. Experimental proof 
o these views is being attempted (December, 1925), 

but in the meanwhile for the purpose of critical review 
the viruses have been arranged according to the 
organisms they invade or consort with, and only 
those definitely filtrable have been considered. 

The general properties of microplasms have been 
discussed in a previous chapter, in which it was 
shown that invisible in this instance really meant 
" microscopically indistinguishable," and that this 
criterion could not be used, either alone or with that 
of filtrability, as a distinguishing sign in the classi- 
fication or diagnosis of viruses, as both are factors of 
S1Ze, 

The literary survey has made it evident that 
neither geographical distribution nor occurrence can 
he used for the same purpose; because microplasms 
are known to be independent of clime and longitude 
and have been so far described as parasites of 
baeteria, plants and vertebrates, and no doubt the 
list will soon be extended to other forms of animate 
Nature. 

Bacteria, mycetes, protists and protozoa are 
identified by their morphology in the first instance, 
and then by the sum of their behaviour under vary- 
ing conditions, the majority being observations of 
artificial cultures in vitro. 

Both these methods fail us with true microplasms, 
and therefore we must concentrate on observations 
based on the effects produced in various cellular 
elements invaded by the virus. 

A virus due to microplasms should therefore be 
distinguishable by the following actions and reactions. 


(I) Parasitism. 


Obligate and selective parasitism of definite living 
cellular elements. Can survive over long periods by 
consorting with similar cells, but does not multiply 
outside a certain selected cellular host. 


(II) Experimental Transmission. 


Can be transferred till infinite dilutions (10° and 
more) are reached and yet pathogenic effects pro- 
duced in suitable receptive animals—this in distinction 
to certain powerful toxins. 


(III) Natural Infection. 


Usually by mediate or immediate 
Insect vectors usually purely mechanical. 


contagion. 


(IV) Cultivation in vitro. 

Not artificially cultivable on ordinary or slightly 
modified bacteriological media. This excludes the 
virus of pleuro-pneumonia, which has bacterial 
affinities. 

(V) Isolation by Filtration, (£c. 

Intracellular occurrence in certain definite tissues, 
but can be separated from them without losing 
pathogenic properties by trituration, centrifuging, 
diffusion, filtration, maceration, hydrolysis or similar 
methods. 

(VI) Selective Cytotropismus. 

When inoculated intravenously, intraperitoneally 
or corneally in a receptive animal will cause alter- 
ations in certain tissues only—usually if these are 
previously irritated (erethismus). 


(VII) Vitality. 

Will resist desiccation (and in some cases also 
subsequent pulverization of cell-host), mild anti- 
septies, saponine, easily destroyed by permanganate 
of potash (oxidation). 


(VIII) Thermic Influences. 
Resist freezing even with liquid air—usually killed 
or considerably attenuated by heat of or above 
55? C. for an hour. 


(IX) Chlamydozoic and Strongyloplastic Bodies. 

Many are apt to cause the appearance of a 
peculiar intracellular reaction in the shape of oval 
and round fuchsinophil bodies, which are usually not 
very sharply defined from the surrounding protoplasm. 


(X) Infectiousness. 

Varies within wide limits, may be limited to one 
genus or species of plant or vertebrate, or may 
multiply in several, then as a rule producing in all 
very similar cellular alteration. 


(XI) Incubation. 


Also variable in vertebrates—some as short as five 
days, others extending to months (warts = verruce). 


(XII) Latency. 
Long periods of latency or cryptic subdued multi- 


plication possible with all viruses which have been 
studied from this standpoint. 


(XIII) Immunity. 

(a) Passive.—Lasting in the “pock” group, but 
variable in others. (5b) Active or experimental 
immunity.—Obtainable in various fashions and 
different degrees with all viruses known. (c) “ Cross- 
immunity " experiments possible for the identification 
of viruses. (d) Polyvalent and irreversible immunity.— 


Observed so far only in vaccinia-variola. Vaccinia 
immunizes against variola, but variola does not 
immunize specifically against vaccinia. Vaccinia 


immunizes also against alastrim (milk-pox) but not 
vice versa, at least not completely; in fact, extra- 
ordinary to relate, vaccinia though a strictly localized 
condition seems to immunize better against alastrim 
and small-pox than the viruses of these diseases. 
(See M. H. Gordon, Special Report No. 98.) 

(XIV) Cellular pathogenicity. 

Three degrees of intensity distinguishable, which 
may occur singly or be mixed in the same infection. 

First degree (subpathogenic). Similar to the irrita- 
tive action of a finely emulsified foreign body, but 
continuous; resulting in the extensive proliferation 
and multiplication of certain definite cell-elements. 
Examples: Rous fowl sarcoma; verrucae. 

Second degree. Resembles toxic action to a certain 
extent; the cell is usually eventually killed, but during 
a certain time limited rarefaction followed by vacuol- 
ization are the predominant features, together with 
perivascular round-celled infiltration. 

Third degree—rapid colliquation, necrosis, often 
with the aid of certain bacteria; example, variola. 


(XV) Toxins. 

Production of toxins in some viruses probable, but 
in all cases presence or absence difficult to prove for 
evident reasons. 

(XVI) Virulence. 

This often decreases in the course of transmission 
from one animal to another, but it can be appreciably 
increased in various fashions, among the principal 
being frequent transmission at height of infection and 
addition of inactivated virus. 


(XVII) Ubiquitous attenuated viruses. 

This heading not sufficiently descriptive, but meant 
to draw attention to the frequently experimentally 
proved observation that, analogically to what has 
been observed with bacteria, concurrently with the 
epidemic or epizoic spread of an exceedingly patho- 
genic virus, very similar attenuated strains may be 
found infesting, more or less harmlessly, the tissues 
of various animals or individuals; often even after the 
epidemic or epizoic has died out, the attenuated 
viruses are still detectable in different individuals— 
perhaps even permanently. 

These characters of microplasmic viruses have been 
arranged with a view to their distinction from protists 
or protozoa, bacteria and toxins, all of which under 
circumstances can cause symptoms easily confused 
with those due to filtrable viruses; they are also 
mostly the results of observations made on warm- 
blooded animals, yet with certain variations they will 
be found applicable to the virus-diseases of plants 
and also bacteria. 
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The list supplies a key to identification which 
should render recognition possible in suitable in. 
stances, and give a basis for a workable classifica- 
tion. 

Von Prowazek in 1907 grouped several together as 
Chlamydozoa (from yAauus = mantle), in view ol 
their peculiar property of causing a definite cellulai 
reaction which results in the formation of bodie 
variously named, such as Guarnieri’s (vaccinia) 
Negri’s (rabies), v. Prowazek-Halberstiidter (trach. 
oma), molluscum-bodies (discovered by Henderson 
and Paterson), Borrel's (clavelée, ahd also fowl-pox), 
and many others. 

Later (1912), von Prowazek divided the Chluny- 
dozoa into three groups, according to whether they 
consistently attacked the nucleus only, or the proto. 
plasm, and as a third alternative whether they invaded 
both, and differentiated a further group which h 
called the Cyto-oikon-group (from otxov = house) 
which caused chronic diseases of the epithelium, nol 
by destroying it, but rather by exciting its prolifera 
tive properties. 

Lipschütz reviewed the subject in 1913 and som 
time before. in 1908, had noticed that even smalle 
bodies than the ordinary Chlamydozoa could be micro 
scopieally detected, which through coalescing o 
aggregating formed Chlamydozoa. These round, minut 
bodies he called Strongyloplasmata (from otpoyyu)! 
= round), and included among them also the microbe 
of peri-pneumonia of cattle. 

He then published a schema for classification c 
the filtrable virus, dividing them in two groups: th 
first comprising acute generalized infectious disease 
this consisting of eighteen viruses among which b 
placed yellow fever, Rocky Mountain fever, heat 
water, virous myxomatosum of rabbits, scarlet feve 
and measles. This group is at present obsolete f] 
various reasons. 

The second group, that of viruses with prevala 
localization in definite organs and tissues, is subdivide 
again into five lesser groups, and as this in the mil 
still holds good, it shall be translated in its entirety. 

I.—Localized epidermal or epithelial. (1) Mollut 
cum contagiosum, (2) Warts (verrucee), (3) Trachomi 

II.—Dermotrope. (1) Vaccinia-variola, (2) F 1 
and-mouth disease, (3) Fowl-pox, (4) Sheep-pos, | 
Stomatitis bovis papulosa specifica, (6) Alastrim. | 

IIL—Neurotrope. (1) Rabies, (2) Poliomyeli 
(3) Geese-pox, (4) Guinea-pig paralysis, (5) Distem > 
(6) Aujeszky's disease. i 

IV.—Hemotrope. (1) Fowl leukaemia, (2) Pert 
cious anemia of horses. | 

V.—Organotrope. (1) Peri-pneumonia, (2) A 
actia contagiosa, (3) Myxoid disease of rabbits, 
Epidemic parotitis (mumps). 

This includes all diseases which were known ut " 
time to be due to filter-passing viruses and a few wit 
were only suspected as such, and also some wi 
investigation has in the meanwhile shown could 
should be arranged in a group by themselves, suc! 
the leptospirosis diseases and those connected vil 
Rickettsia bodies. | 

Even so, the grouping is definitely useful, and ol 
can imagine it will serve as a foundation oí A 
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classifications which will be suggested later as a result 
of increased knowledge of the subject. 

Philibert, 1924, based his classification evidently on 
that of Lipsehütz, but with a certain echo of the 
opinions of von Prowazek in the cytolytic and 
cytokinetic groupings induced by the evident affinity 
ireytotropismus of filter-passers for certain cellular 
cements, 

He divides viruses accordingly into two main groups, 
ind then subdivides them in the following fashion 
cording to their predominant affinity : 

(1) Cytolytic. 

(a) Epithelial affinity (epitheliosis). (1) Foot-and- 
mouth disease; (2) Variola ; (3) Vaccinia; (4) Sheep- 
pox; (5) Variola des chiens; (6) Herpes. 

(b) Nervous system (Neurotropes). (1) Lethargic 
socephalitis ; (2) Rabies: (3) Mumps. 

(c) Endodermie (?). (1) Hog cholera; (2) Fowl- 


diphtheria. 

(d) Mesenchymatous. (1) Pernicious anemia in 
horses. 

le) Microbes. (1) Bacteriophage (Twort's bacterio- 
lysin). 


(2) Cytokinetic. 

(i) Epithelial. (1) Trachoma; (2) 
‘ontagiosum ; (3) Fowl-pox ; (4) Warts. 

'b) Mesenchymatous. (1) Fowl-sarcoma. 

This is evidently only a tentative sketch, because it 
eparates identical viruses under two headings, leaves 
Mt all plant viruses, and does not cover more than a 
small portion of the known viruses, which now number 
wl over fifty; if one adds to these the diseases 
shere there are good reasons to believe that they are 
aused by a filter-passing virus, the number would 
tach the century. Accordingly in this paper only the 
irineipal and best known viruses have been mentioned 
ud they have been arranged according to a definite 
nd conclusive criterion—their occurrence and trans- 
tission in nature, a matter about which there can he 
mt little disagreement. 


Molluscum 


XIV.—CONCLUSION. 

Even these necessarily incomplete notes show the 
tient and importance of the study of filtrable viruses 
t mieroplasms. The ground already covered and 
tfünitely secured by experiment and observation 
ould by itself be sufficient to arrest attention ; much 
teater are the possibilities which we can begin to 
érceive. 

It is usual to include scarlet fever and measles 
mong diseases due to filter-passers, and though single 
Tperiments have succeeded and chlamydozoic bodies 
een described in these diseases, the evidence so far 
valable is not sufficient for clinical application. 

Also chicken-pox, herpes zoster, alopecia areata, 
frtain leukemic types of blood diseases, possess the 
abitus of infections due to cytotropic cell viruses, 
cause pathological alterations are so strictly limited 
0 one type of cell. Their definite addition to the 
Toup, however, must be postponed till more 
vidence is available, though also here single experi- 
nents have been reported showing the possibility of 
3olating a filtrable virus from some of those diseases. 


Proof positive usually fails owing to the fact that 
human infections with filter-passers are as a rule only 
experimentally transmissible to human beings, especi- 
ally if the corresponding clinical symptoms are to be 
faithfully reproduced. 

It may appear that the same could be said of 
malignant neoplasms, but in this case we are dealing 
with a big group of viruses, conclusively present and 
easily isolated in certain animals, and it is only a 
question of extending the knowledge thus acquired to 
the more intensive study of cancer in man and 
animals along certain lines of purposive experimenta- 
tion. 

We are but beginning to obtain a kuowledge of 
these micro-organisms and their properties, and if we 
but cast our thoughts back in the study of syphilis or 
tuberculosis during the last fifty years, we can perceive 
on what lines advance is to be expected. A French- 
man said in the last century that the cause of cancer, 
syphilis, tuberculosis and original sin was an indis- 
soluble " quadrille ", which would defy our efforts to 
make them dance to a tune of our choosing to the end 
of time; witty man, but indifferent scientist. 


Molteno Institute of Research in Parasitology. 
December 20, 1925. 


Se eee 


Syphilitic Pseudo - Elephantiasis. — Dr. H. 
MacCormae showed, before the Dermatological 
Section of the Royal Society of Medicine, on June 
18, 1925, a case of syphilitie pseudo-elephantiasis 
in a man, aged 73, who gave the following history : 
Seven years ago he was suddenly attacked with 
severe pain in the back, and the left foot, leg and 
thigh became swollen and wdematous. About three 
years later wliat he describes as two ulcers (in reality 
gummata) developed in the left thigh. A varicose 
condition then developed over the left abdomen, 
thigh, scrotum and penis, indicating further ob- 
struction of the deeper veins of the thigh or pelvis. 
No other symptom occurred until about a year ago, 
when the elephantiasis lymphatic varices and ulcera- 
tion developed in the left leg. 

On admission to hospital the following condition 
was observed. Enlarged veins were present in the 
left abdominal region, thigh and scrotum. Two 
pigmented scars marked the site of the former 
gummata; the left foot and leg were swollen, and 
lymphatic varices in the form of papillomata were 
present about the ankle. In this area there were 
two small ulcers. Treatment by rest, bismuth in- 
jection and potassium iodide produced considerable 
improvement. 

The exact nature and position of the venous 
obstruction are difficult to determine. Although the 
Wassermann reaction was strongly positive, no 
history of syphilitic infection could be obtained. The 
history of the sudden pain in the back with swelling 
of the leg, suggests a thrombosis at that time, but 
the later and more considerable changes directly 
followed the gummatous development in the left 
thigh. 
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THE RELATION OF FRAMB(ESIA TO 


SYPHILIS. 


Ir has been held by some authorities that fram- 
basia is to be looked upon as a form of syphilis, 
and this view has been the subject of discussion 
ever since the two diseases simultaneously first 
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began to engage the attention of European phy- 
sicians soon after the discovery of America; and 
prominent amongst modern syphilographers who 
have supported this theory stands the name of Sir 
Jonathan Hutchinson. That the clinical course of 
framboesia shows a certain parallelism to that of 
syphilis would afford some support to this view. 
Thus, in both affections, after a period of incuba. 
tion, usually of some weeks’ duration, and often 
characterized by signs of malaise, rheumatoid pains, 
headache and irregular rise of temperature, the 
primary lesion appears at the seat of inoculation or 
infection. This primary stage is followed in both 
diseases by a secondary stage in which the charac- 
teristic eruption occurs, and then by a tertiary o 
late stage in which the late manifestations of the 
disease develop, namely, deep ulcerations and gun. 
matous nodules. A fourth period may also be 
added, named respectively parasyphilis and para- 
framboesia. In both diseases alike this division into 
three or four stages is somewhat arbitrary, as sym- 
ptoms characteristic of one period may be encoun- 
tered in another stage. Again, there are a certain 
number of cases of both diseases showing periods 
of latency in which the patient is apparently free 
from symptoms but sooner or later shows renewed 
manifestations of the infection. In the case of 
syphilis this latency has often been emphasized in 
recent years by the findings of the Wassermann 
reaction, 

That frambeesia and syphilis, however, are two 
different maladies was proved by actual experiment 
in 1882 by Charlouis. The discovery of the dif- 
ferent causal organisins—the Treponema pallidum 
of syphilis by Schaudinn, 1904, and the Treponema 
pertenue of frambersia by Castellani in 1905—estab- 
lished the modern view of the separate identity o 
the two diseases. In further support of this vies 
it may be pointed out that in frambersia the 
seat of the primary lesion is always extre 
genital, whilst in syphilis an extragenital pri- 
mary lesion is so rare as to be almost 
a pathological curiosity. Many etiological cor 
siderations also point in the same direction. Thus 
in frambeesia sex does not exert any influence, nor 
does age to any great extent, though the diseas 
occurs most frequently in children and young people. 
Insanitary conditions also to a certain extent favour 
the development and dissemination of the disease. 
the malady being rare among Europeans and the 
better class natives who live amidst good sanitary 
surroundings, and common among villagers and low: 
caste natives who live in uncleanly overcrowded 
huts. 

The geographical distribution also differs. Thus. 
syphilis is world-wide, anl no climate or race is free 
from it; whilst frambcesia is essentially a tropic% 
disease, few, if any. genuine cases having been 
reported outside the tropical and subtropical zone. 
and even in the tropics it is never found in the 
mountains or in cold districts. Even within the 
tropics the distribution of frambeesia is patchy. Thus 
it is extremely frequent in Ceylon, but very rare m 
India. 
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The results of inoculation of monkeys have been 
brought into this discussion. Monkeys have now 
been successfully inoculated with frambæsia and 
with syphilis, and many observers have shown that 
monkeys successfully inoculated with frambæsia do 
not thereby become immune to syphilis, nor do 
monkeys successfully inoculated with syphilis 
become immune to frambesia, although Levaditi 
found that the latter animals may acquire a partial 
immunity to frambesia. Further, monkeys of the 
species Cynomolgus philippensis are susceptible to 
framboesia but not to syphilis. 

Inoculation experiments have also been performed 
in men. Frambesia may readily be produced in this 
way, and patients so suffering have been successfully 
inoculated with syphilis. Nor are frambcesia patients 
immune against syphilis, as proved by published 
case reports; and conversely syphilitic patients 


may contract frambeesia naturally and experiment- - 


ally. In a recent report, however, Jahnel and 
Lange ( Münchener medizinische Wochenschrift, 
August 28, 1925) tried to infect with the frambesia 
spirochetes four persons with general paresis, and 
failed. They attribute the immunity shown by 
their cases to the close biological relation which 
exists between the spirochete of syphilis and that 
of frambeesia. This close biological relationship 
is further shown not only in the close morphological 
similarity of the two organisms but by the reactions 
they excite both in the tissues and body fluids of 
weeted persons, The similarity of these tissue 
rations places both diseases into the group of the 
wective granulomata, whilst the similarity in the 
ractions of the body fluids is shown by a study of 
the serological reactions. Thus the Wassermann 
reaction is positive in the great majority of recent 
cases of frambuesia, though it is frequently negative 
in old cases. According to Schiiffner and Violle, 
in framboesia there is often fixation of complement 
if an alcoholic extract of syphilitic liver is used as 
antigen, but there is no fixation with an aqueous 
fixation. Again, the cuti-reaction with '' fram- 
besin," a preparation of T. pertenue, is often posi- 
tive, whilst luetin may also give a positive though 
less marked reaction. Finally, the action of spiro- 
cheticides such as neosalvarsan is rapidly destruc- 
tive of both organisms, the T, pertenue being par- 
ticularly susceptible. 
F. E. T. 


————»——— 


Annotations. 
| Tuberculosis in the Tropics (Sir James Kingston 
Con- 
| ference on Health Problems in Tropical America, 
| 1924).—Sir J. K. Fowler points out that tuber- 
| culosis may not loom very large in the curricula of 
| schools of tropical medicine, but diseases refuse to 

be specialized and assert their right to world-wide 
Prevalence, and to this law tuberculosis is no ex- 


| Fowler, Proceedings of the International 


ception. He also considers that the features of 
tuberculosis as it occurs in the tropics have to do 
more with the inhabitants, with their past history 
in relation to it, and with their housing and mode 
of life, than with the climatic conditions that 
are peculiar to tropical countries. When tuber- 
culosis is first introduced into a country previously 
free from it, the natives undoubtedly exhibit a 
degree of resisting power much inferior to that 
possessed by inhabitants of countries in which 
it has been prevalent for generations. It would 
appear that tuberculosis is on the increase among 
the native inhabitants of most of the British tropical 
dependencies. Administrative measures for dealing 
with tuberculosis, either in the tropics or elsewhere, 
depend upon aecurate diagnosis of the disease, and 
the only positive proof of that disease is the finding 
of tuberele bacilli. 

With regard to notifieation, Sir James states 
‘‘ whether or not notification of tuberculosis should 
be enforeed must depend, in the tropies, upon the 
local conditions and upon the degree of civilization 
to which the people concernéd have attained. It 
is useless if the notifications, as is too often the 
case, are received only a short time before the 
death of the patient or after his decease. The 
value of notification, apart from statistical inquiries, 
depends on the use that is made of it in dealing 
with contacts and in removing them from unhealthy 
surroundings.’ Further, '' My advice to any 
colony disposed to grapple seriously with the tuber- 
culosis problem,” he says, '' is to destroy its slums 
and start a tuberculosis settlement on the lines 
which I have herein suggested.” 

Such a Tuberculosis Settlement would comprise : 
(a) Diagnosis Ward, into which all patients should 
be admitted, and remain until the diagnosis has 
been settled. (b) Clinical Ward, for cases requir- 
ing close observation. (c) Operating Theatre and 
X-ray Installation, for the performance of artificial 
pneumothorax and thoraeoscopy. (d) Sanatorium 
Block, for patients going through the usual 
sanatorium course, but in whom the disease is 
not yet arrested. (e) Hospital for advanced cases 
and those who break down when engaged indus- 
trially. (f) Huts for patients on leaving the sana- 
torium, as two-bedded, open-air huts are less costly 
to maintain. (q) Hostels to which patients from 
the huts may be promoted, (h) Cottages which 
are reserved for married men, (i) Workshops— 
Training in industries carried on in hygienic work- 
shops involves, in temperate climes, less exposure 
to climatic conditions which may be harmful, than 
open-air occupations, but in the tropics such con- 
siderations may not apply. 

Such a tuberculosis settlement, unlike a colony, 
within a ring fence forms part of the community 


as a whole. Main roads may pass through it and its 
shops are open to all. à 
"Any country," he concludes, ''that rejects 


compulsory vaccination and retains its slums must 
pay for small-pox hospitals and tuberculosis settle- 
ments. The tuberculosis problem is, to a very 
large extent, a housing problem in all parts of the 
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manner, There are normally no distinct pseudo- 
podia. The protoplasmic currents ean be seen to 
flow forward down the middle line of the body, more 
slowly outward on reaching the anterior end, and 
gradually backward at the sides. This movement 
has been well described by Rhumbler in 1912. 

lt is a characteristic feature that pscudopodia are 
only extruded apparently under abnormal condi- 
tions, as, for instance, when a severe obstacle is 
encountered, or when the amoeba is erushed or placed 
in saline. Differentiation between the endoplasm 
and eetoplasm is also characteristieally indefinite, but 
in the above-mentioned abnormal eonditions, a clear 
hyaline layer is sometimes distinguishable as shown 
in fig. 2. The posterior end of the body, when the 
umuwba is moving forward, is also sometimes quite 
clear and devoid of inclusions, In the normal state, 
the relative constancy in shape and simplicity of 
outline suggest thai the body is surrounded by a 
tough, elastic ectoplasmic covering. The cytoplasm 
during movement presents a very characteristic 
appearance of striation, which has been observed 
by all writers. Janicki’s impression was that the 
protoplasm actually consisted of threads embedded 
in a more refringent jelly-like mass; Mercier, on 
the other hand, interprets the appearance as the 
effect of currents in the protoplasm, ‘This is prob- 
ably the true explanation, since no trace of them 
can be seen in resting or stained individuals. Leidy 
states that the cytoplasm is ordinarily without in- 
ciusions, but these are numerous when the contents 
of the gut are of a suitable nature for ingestion. 
Each is usually contained in a food vacuole as 
shown in fig. 1. 

The foregoing account indicates that in move- 
ment, and in the differentiation and striation of 
the cytoplasm, the species Endamaeba blattee is 
clearly to be distinguished from the E. coli group. 
It resembles them in the absence of a contractile 
vacuole. 

The nucleus of the vegetative form is one of the 
most distinctive features of the species. It is 
relatively large, oval in shape, and usually measures 
in length about 15 or 16 mierons, and in width 12 
or 13 microns, though Janicki describes it as averag- 
ing 18-20 microns in width. In the largest in- 
dividuals it may be 20 microns long, As a rule 
it has a characteristic shape which may be seen in 
figs. 1 and 2, where there is a knob-like projection 
at the pointed end, an appearance that has been 
noticed by the earlier observers. It may be the 
result of nuclear division, the knob representing 
the original point of connection between the two 
daughter nuclei, This seems all the more probable 
in view of the fact that the nuclear membrane is 
remarkable in being at least 1 micron thick. It 
is homogeneous, but shows a very distinet double 
contour, 

Within the nucleus there is usually found, in 
the living state, a quantity of highly-refraetile 
granules, oceasionally yellowish in colour as noticed 
by Janieki. These are arranged in the peripheral 
zone, sometimes regularly, sometimes more to one 
«ide so as to form a crescent in section, The central 
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region is quite distinct and has a hyaline or alveole 
structure. In stained specimens there is à mor o 
less distinet peripheral zone consisting of granules 
which stain deeply with iron hematoxylin and wl 
cosin, The zone usually oceupies the relig 
amount of space shown in fig. 1, but is often 
thinner (vide fig. 3). 1n this region there are alway 
a number of much larger darkly-staining miss 
of various sizes, usually to be found round the inet 
margin of the zone (vide figs. 1 and 2). They may 
however, be seattered throughout it, some of them 
close to the nuclear membrane as shown in fig. 3 
On further differentiation these masses (the nucleli 
of Mercier) show a granular structure. 

In the centre of the nucleus is a clear area which 
stains very faintly. This is probably what Lily 
meant by the ''nucleolus." It shows, as a nile, 
a hyaline or very finely alveolar structure (fig. 4) 
The present observations are in accord with thos 
of Mercier in showing that there is no central ns 
of chromatin, or any body which might be regarda] 
as a karyosome. Janicki (1908) stated that sucès 
body was sometintes to be seen in sections, but 4 
Mercier explained in 1910 this was probably due tot 
in-pushing of the granular zone. "There is occasion 
ally an indefinite, spongy, aehromatinie network 
faintly stained, in the central zone (vide fig. 2). Thi 
thickness of the membrane, the arrangement of th 
chromatin, and the absence of a karyosome ar al 
features contrasting this nucleus with that of th 
Entamebe. 

Among the vegetative amcebe described abor 
are sometimes found multinucleated free, forms 
which have been overlooked by all writers excep 
Mercier and Janicki. They were interpreted lj 
the former as initial stages in the process of gimè 
togony, which up till now he alone has descri? 
Ameabe have been found possessing 2, 4, 6, 7.4 
and 10 nuclei respectively (vide fig. 4). There cn 
be no doubt that they were free forms, since, thou 
usually rounded in shape, they sometimes show 
indications of pseudopodia (fig. 4), definite foi 
vacuoles containing inclusions, and never any tme 
of a cyst wall. The multinucleated amæbæ averse 
about 30 microns in diameter. The nuclei are df 
ferent in structure from those of the vegetative form! 
and much smaller. As Janicki observed they 3" 
often irregular in shape: and of different sizes. Th 
arrangement of the chromatin is extremely variable 
probably because the nuclei are genorally in differ 
stages of division. Examples are shown in fis. 4 

The normal eysts appear to be of one kind only 
and not of two (** dark ” and ‘ clear "’) as deseri 
by Elmassian. They vary much in size, but ar 
usually under 50 microns, and may be as small 9 
25 microns in diameter. The number of nucle! i 
also very variable, evst« heine found with only eigh! 
end others with over thirty. Fully-develoned e^ 
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manner, There are normally no distinet pseudo- 
podia. The protoplasmie currents can be seen tc 
flow forward down the middle line of the body, more 
slowly outward on reaching the anterior end, and 
gradually backward at the sides. This movement 
has been well described by Hhunibler in 1912. 

lt is a characteristic feature that pseudopodia are 
only extruded apparently under abnormal condi- 
tions, as, for instance, when a severe obstacle is 
encountered, or When the amoeba is crushed or placed 
in saline. Differentiation between the endoplasm 
and ectoplasm is also characteristically indefinite, but 
in the above-mentioned abnormal conditions, a clear 
hyaline layer is sometimes distinguishable as shown 
in fig. 2. The posterior end of the body, when the 
amxeba is moving forward, is also sometimes quite 
elear and devoid of inclusions. ln the normal state, 
the relative constancy in shape and simplicity of 
outline suggest that the body is surrounded by a 
tough, elastic ectoplasmic covering. The cytoplasm 
during movement presents a very characteristic 
appearance of striation, which has been observed 
by all writers. Janicki’s impression was that the 
protoplasm actually consisted of threads embedded 
in a more refringent jelly-like mass; Mercier, on 
the other hand, interprets the appearance as the 
effect. of currents in the protoplasm, This is prob- 
ably the true explanation, since no trace of thei 
can be seen in resting or stained individuals. Leidy 
states that the cytoplasm is ordinarily without in- 
ciusions, but these are numerous when the contents 
of the gut are of a suitable nature for ingestion. 
Each is usually containcd in a food vacuole as 
shown in fig. 1. 

The foregoing account indicates that in move- 
ment, and in the differentiation and striation of 
the cytoplasm, the species Endamaba blattæ is 
clearly to be distinguished from the E. coli group. 
It resembles therm in the absence of a contractile 
vacuole. 

The nucleus of the vegetative form is one of the 
most distinetive features of the species. It is 
relatively large, oval in shape, and usually measures 
in length about 15 or 16 mierons, and in width 12 
or 18 microns, though Janicki describes it as averag- 
ing 18-20 microns in width. In the largest in- 
dividuals it may be 20 microns long. As a rule 
it has a characteristic shape which may be seen in 
figs. 1 and 9, where there is a knob-like projection 
at the pointed end, an appearance that has been 
noticed by the earlier observers. It may be the 
result of nuclear division, the knob representing 
the original point of connection between the two 
daughter nuclei. This seems all the more probable 
in view of the fact that the nuclear membrane is 
remarkable in being at least 1 micron thick. It 
is homogeneous, but shows a very distinet double 
contour. 

Within the nucleus there is usually found, in 
the living state, a quantity of highly-refraetile 
granules, occasionally yellowish in colour as noticed 
by Janicki. These are arranged in the peripheral 
zone, sometimes regularly, sometimes more to one 
side so as to form a crescent in section, The central 
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region is quite distinct and has a hyaline or alveolar 
strneture. In stained specimens there is à more o 
less distinet peripheral zone consisting of granul s 
which stain deeply with iron hematoxylin and wit) 
cosin, The zone usually oceupies the relativ 
amount of space shown in fig. 1, but is oft 
thinner (vide fig. 3). In this region there are always 
a number of much larger darkly-staining mass» 
of various sizes, usually to be found round the inner 
margin of the zone (vide figs. l and 2). They may 
however, be seattered throughout it, some of them 
close to the nuelear membrane as shown in fig. 3. 
On further differentiation these masses (the nucleo: 
of Mercier) show a granular strueture. 

In the centre of the nucleus is a clear area which 
stains very faintly. This is probably what Leid: 
meant by the ''nucleolus." It shows, as a rule. 
5 hyaline or very finely alveolar structure (fig. ? 
The present observations are in accord with thos 
of Mercier in showing that there is no central mis 
of chromatin, or any body which might be regard: 
as a karyosome. Janicki (1908) stated that such 
body was sometintes to be seen in sections, but * 
Mercier explained in 1910 this was probably due to i 
in-pushing of the granular zone. There is occasion 
ally an indefinite, spongy, achromatinic network, 
faintly stained, in the central zone (vide fig. 2). The 
thickness of the membrane, the arrangement of the 
chromatin, and the absence of a karyosome are all 
features contrasting this nucleus with that of the 
Entamabe. 

Among the vegetative amebe described above 
are sometimes found multinucleated free, forms, 
which have been overlooked by all writers except 
Mercier and Janicki. They were interpreted by 
the former as initial stages in the process of game- 
togony, which up till now he alone has described. 
Amcebe have been found possessing 2, 4, 6, 7, 8, 
and 10 nuclei respectively (wide fig. 4). There can 
be no doubt that they were free forms, since, though 
usually rounded in shape, they sometimes showed 
indications of pseudopodia (fig. 4), definite food 
vacuoles containing inclusions, and never any trace 
of a cyst wall. The multinucleated amoebe average 
about 80 microns in diameter. The nuclei are dif 
ferent in structure from those of the vegetative forms 
and much smaller. As Janicki observed they a 
often irregular in shape: and of different sizes. The 
arrangement of the chromatin is extremely variable, 
probably because the nuclei are generally in differen! 
stages of division. Examples are shown in fig. 4 

The normal cysts appear to be of one kind only. 
and not of two (** dark ” and “ clear ’’) as described 
by Elmassian. They vary much in size, but at 
usually under 50 microns, and may be as small as 
25 microns in diameter. The number of nuclei '8 
also very variable, evsts heineg found with only eight 
and others with over thirty, Pully-develoned evs" 
have probably never less than twenty. The eyst 
wall is very thick, and shows distinctly in mounte 
nrenarations. The nuclei are smaller than those 
of the multinucleate amæbæ, but are more like them 
than the resting nucleus of the vogetative form. 
Each appears, when stained, as a dark irregular 
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rng within which are a number of deeply-staining 
granules. These may be scattered, but are often 
gathered together loosely so as to form a central 
mass, which might be interpreted as a karyosome 
iti, 5.) 


SUMMARY. 


A restudy of Endameba blatte (Bütschli) Leidy, 
1579, has brought out the following features which 
distinguish it from Entam«ba coli Casagrandi and 
Barbagallo, 1895. 

il) Movement is normally carried out by a steady 
i^ of the endoplasm, and not by means of pseudo- 
podia. 

2) There is a thin, elastic, ectoplasmic layer 
üfieult to see but occasionally modified to form a 
wear, blunt pseudopodium. 

i3) Multinueleated free forms are fairly common. 

i The nucleus of the vegetative form has the 
illowing characteristics: (a) It is large, often 
imon-shaped, and bounded by a thick double-con- 
toured nuclear membrane. (b) The chromatin is 
ranged as a broad peripheral zone of granules 
mong which are several denser masses of a granu- 
hr nature. (c) The central zone is alveolar, and 
ihromatinie. "There is no central karyosome. 

4) Multinuelate free forms are often found. 

(5) The eysts, which are common, have nuclei 
"uving in number from eight to over thirty. 


CONCLUSION, 


The nuclear structure has already been used to 
Usfy entozoie amcebe into different genera, and 
le constant features of the nucleus of E. blatte, 
&nsdered together with the characters referred to 
itove, would seem to merit generie distinction on 
the same principle. Moreover, there ean be no doubt 
tiat it was only by accident and through lack of 
toorlination that certain observers have come to 
"prd the genus Entameba Casagrandi and Barba: 
Ello as identical with Endam«ba Leidy. 

The question which remains to be settled is 
whether the two generic names, Endamaba and 
‘“itameba can be retained, as was provisionally 
®zgested by Dobell (1919). 
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“ Beiträge zur Naturgeschichte der wirbel- 
(Quoted by Leidy 1879). 


DESCRIPTION OF PLATE. 


Endameba blatte (Bütschli) Leidy, fixed in Schaudinn's 
solution, and stained with Heidenhain's iron hematoxylin 
(figs. 2-5) or Ehrlich's acid hematoxylin and eosin (fig. 1). 
Figs. 1, 2, 4, 5 drawn at & magnification of 1,950 approxi- 
mately, and fig. 3 at a magnification of 2,400. _ 

(1) Free amoeba showing a number of food vacuoles con- 
taining inclusions. The nucleus is lemon-shaped and has the 
characteristic thick membrane. It shows the peripheral zone 
of chromatin granules on the inner margin of which are lying 
denser granular masses. The central zone is clear. 

(2) A smaller free amoba showing a clear ectoplasm which is 
not often seen. In the central region is an achromatinic 
spongy network. 

(3) A less typical nucleus than that shown in fig. 1; the 
granular zone is narrower and the denser bodies are more 
scattered. 

(4) A 10-nucleated free amceba showing a small pseudo- 
podium and two food vacuoles containing inclusions. 

(5) A cyst showing the thick wall and twenty-one nuclei, 
many of which contain a central mass of chromatin granules 
aggregated in the centre. 
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A MORPHOLOGICAL AND CULTURAL 
INVESTIGATION OF VIBRIOTHRIX ZEY- 
LANICA CASTELLANI. 


By Mario Peruzzi, M.D. 
Professor in the Naval Medical School, Naples. 


IN the autumn of 1923, being in charge of the 
bacteriological department of the Naval Hospital at 
Pola, I had the opportunity of carrying out re- 
searches on dysentery baeilli found in the hospital 
cases. The cases were all military men who had 
never been abroad or in the colonies, neither had 
any of them previously contracted  dysenteric 
affections. 

The bacteriological examination was made accord- 
ing to Castellani's method, which nearly always 
brought about the isolation of Bacillus dysenterice 
Shiga. 

In some cases the investigation was rendered very 
difficult by the presence of numerous colonies of a 
laetose non-fermenting organism which further 
investigation proved to be Vibriothriz zeylanica 
(Castellani 1910). Strains of this organism were 
sent to Professor Aldo Castellani for confirmation of 
the diagnosis, and he kindly replied that the strains 
sent to him were identical with his laboratory strains 
of V. zeylanica and with the strain of the Lister 
Institute. 

The prineipal diagnostie characters of this micro- 
organism are the following: polymorphie organism, 
vibrio-like, bacillus-like, spirillum-like, coccus-like, 
and filamentous forms being also observed; motile, 
Gram-negative, not acid-fast. No acid fermentation 
of any sugar; on the contrary there is frequently a 
production of alkalinity. Milk generally rendered 
alkaline, at times peptonized. 

V. zeylanica was discovered by Castellani in 
Ceylon in 1904, in dysenteric feces, and was suc- 
cessively described by the same author under various 
names (Spirillum zeylanicum, Vibrio zeylanicus, 
Spirobacillus zeylanicus) on account of its poly- 
morphism, In 1910 Castellani thought fit to create 
the new genus Vibriothrix for this peculiar micro- 
organism, placing it provisionally with the genera 
Leptothriz and Cladothriz, under the Fungi Imper- 
fecti, This name is now generally accepted. 

V. zeylanica has also been isolated several times 
in Europe. It was found in Taranto in 1917 by 
Castellani himself in collaboration with Spagnuolo 
and Russo, during their investigations on dysentery 
in the Navy; they emphasized the point that the 
colonies of this organism on MacConkey's, Endo's, 
and other coloured media might be easily mistaken 
for colonies of true dysentery bacilli. The same 
miero-organism was isolated in London by Taylor, 
in 1919, from a patient from Ceylon suffering from 
chronic dysentery. The isolation of B. dysenteriw 
Shiga, which had been successful at the beginning 
of the illness, remained negative, while V. zeylanica 
was found in remarkable numbers. 

V. zeylanica was also isolated in Constantinople 
by Delamare and Alalon, 1922, during researches on 
refugee Russians from places infected with cholera 


and dysentery. In an interesting publication in 
1928, the authors called attention to the possibility 
of errors in investigations on carriers of vibrios and 
in the diagnosis of cholera and intestinal spiroche- 
tosis, on account of the vibrio-spirillar form which 
V. zeylanica presents in cultures in peptone-water, 

In the same year Jacono reported the isolation d 
this micro-organism at Naples. 

Of the pathogenic action of V. zeylanica little hw 
been published. According to Castellani, this micro 
organism is not pathogenic per se, he considers it tt 
be a nosoparasite. The majority of the strains iso 
lated in Ceylon did not prove pathogenic when inva 
lated subeutaneously in laboratory animals. 
strain isolated in London by Taylor was inoculsted 
without results intraperitoneally in doses of | to 
2 c.c. in the guinea-pig and rabbit; the strain i 
lated by Delamare and Alalon was also inocula 
without results in doses of 2 c.c. of emulsion trot 
agar culture, subcutaneously and intravenously i 
the guinea-pig and rabbit, and intramuscularly i 
the rabbit. 

This micro-organism is extremely interesting it 
its truly singular morphological characters and pla 
morphism. Castellani, from the very beginning t 
his investigation, called attention to the vario 
morphological aspects which the organism may tal 
bacillar, vibrio-like, undulating, spirillar, coccoll 
and large globular forms, which may be found in d 
same culture. Taylor, in describing the strain is 
lated in London, confirmed the characters describ 
by Castellani, and illustrated his work with gat 
photomicrographs of the bacillary and vibrio-spit 
lar forms, 

Anigstein studied a strain of V. zeylanica sent $, 
Castellani to the Epidemiologic Institute of Wst 
saw, and showed with the Zettnow method th: pt 
sence of very fine cilia in the globular and bacilin 
forms. When stained with crystal violet and {ott 
sin he noticed filamentous elements with hypë 
chromatic segments and alternate clear spaces. l 
a fresh preparation he also observed the presence: 
refractive polar granules. Numerous illustration 
complete the very interesting paper, showing és? 
ally well the situation of the cilia, f 

Delamare and Alalon, in the two strains isolate 
at Constantinople, described a more detailed polj 
morphism, calling special attention to the vibr 
spirochetic, bacillary and filamentous forms oí ‘ 
culture in peptone-water. In their preparati? 
stained with the usual dyes they observed hypë 
chromatic granules, sometimes situated at one ‘ 
the poles, sometimes placed in rows. The illus 
tion of the morphological characters is copied frot 
Castellani and Chalmers’ ‘‘ Manual of Trop“ 
Medicine.” 

The strains isolated by me from cases of dysenter 
at Pola present all the typical characters o! th 
organism. 


(4) MORPHOLOGICAL CHARACTERS. 


Structure of the Micro-organism,—The bes 
method for putting into evidence the peculiar stru 
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iral characters of V. zeylanica is by staining for 
0 to 40 minutes in a 10 per cent. solution of Giemsa. 
the May-Grünwald method has also given good 
sults. The common, simple stains are less favour- 
lle, even if they give on the whole good prepara- 
ins, especially Roux's gentian violet and carbol- 
üchsin. Gram staining is always negative, so is 
tuning for acid-resisting germs, and  Neisser's 
nethod for spores and metachromatic granules. 
by using Giemsa staining it is clearly shown that 
he elements of V. zeylanica, whatever their form, 
lan a very complicated structure; there is a 
lndamental protoplasm whieh stains blue, con- 
sining chromatic masses of nuclear and chromidial 
tructure which stain purplish-red. 

The protoplasm appears homogeneous or slightly 
anular, at times condensed in masses of lighter 
ad deeper colour. There may be some vacuoli- 
ation, 


POLYMORPHISM. 


V. zeylanica is a highly polymorphic organism, 
mt its polymorphism is maintained on definite 
ines totally different from the irregular degenera- 
ive characters so frequent in other bacteria when 
eed under special biologic conditions. Gener- 
ily the different forms are found associated, and 
yen in very peculiar conditions of development it 
Snot possible, in my experience, to obtain mono- 
mophie cultures; however, in some cases well- 
kied elements predominate. The most charac- 
wstie forms belong to the following types:— 

l) Undulating Elements.—These are character- 
wed by their elongated form and very fine extremi- 
ks and by their flexible appearance with two to 
ve large undulations. These are particularly 
?mmon in broth cultures, and are most evident in 
he thin pellicle on the surface which often adheres 
othe wall of the tube. Their dimensions vary 
xeeedingly, from 8 to 15 microns in the smaller 
oms up to 60 microns in the larger forms. 
amined by the hanging drop method, some of 
em present tortuous movements; some are non- 
tile. After a few minutes the movements 
come weaker and cease definitely after about 
tty minutes. In stained preparations elements 
fe seen which look very much like protozoa, with 
kir very fine ends and evidence of a nuclear 
ftucture, which is generally represented by an 
longated, oval mass, staining very deeply, situated 
tthe middle part of the micro-organism. This 
om, represented in fig. 1, can be considered as 
ypical and completely developed. In certain very 
quent forms the protoplasm appears homo- 
neous, uniform, almost refractory to staining, 
ind contains, besides the central nucleus, numerous 
pherieal bodies possessing the same chromophilic 
Moperties as the nucleus (see fig. 2). 

Some elements show special particularities which 
‘leerly correspond to the various phases of a pro- 
ss of fission. In the phase of preparation, the 
Miro-organigm appears larger on account of 
thickening and contraction of the central proto- 


plasmic matter, which seems to dilate into a bottle 
shape while the undulations become scarce and less 
accentuated (see figs. 3 and 4). At the culmina- 
tion of fission more visible changes take place in 
the nuclear apparatus, which lead to the separation 
of two roundish, equal, clearly limited masses (see 
fig. 5). In the successive phases elements are 
observed in couples, united by a thin protoplasmic 
bridge, sometimes hardly perceptible, which keeps 
together the extremities always occupied by the 
nuclei resulting from fission (see figs. 8 and 6). 

In the hyaline forms the nucleus does not divide 
into equal parts, but small round bodies originate 
from each pole, which separate and remain fairly 
regularly distanced in rows. At the next proto- 
plasmic fission small segments are freed, with 
nucleated ends, which are probably destined to 
ulterior development. 

(2) Vibrio-Spirillar Elements.—These are char- 
acterized by their vibrio or spirillar appearance, 
possessing a certain number of curves. The dimen- 
sions vary greatly even in the same culture: from 
minute, short forms to forms of a considerable 
length similar to large spirilla. The vibrio forms 
predominate as a rule in cultures on glucose agar, 
and also in the first hours of development in broth 
and other liquid media. The larger and longer 
forms are observed in the pellicles in broth-blood- 
media, in condensation fluid, in  glucose-blood- 
agar, and in coagulated blood-serum. The 
smaller forms are extremely motile; the larger ones 
move slower and sometimes only show a little oscil- 
lation. The smaller vibrioid elements are motile 
even at room temperature, and in this respect 
resemble cholera vibrios, although, generally, the 
curving is less pronounced and the motility less 
rapid, 

The spirillar forms are sometimes present, especi- 
ally in certain liquid media, only in the first hours 
of incubation. 

Long threads with numerous coils and easily 
separated in vibrioid elements are observed after 
three to five hours in blood-broth and in the con- 
densation fluid of tubes of glucose-blood-agar. The 
chromatic differentiation ‘by Giemsa stain gives 
them a striped appearance on account of the pre- 
sence of numerous nuclear bodies of lenticular 
shape (see fig. 10). 

It is interesting to observe the spirillar forms in 
slant coagulated blood-serum on the fifth to seventh 
day of development. The younger threads present 
five to seven coils and can still be seen united in 
chains (see fig. 11); those more developed look like 
larger spirillacee with fifty or more close, even 
coils, 

(3) Filamentous and Branched Elements.—These 
are characterized by their remarkable length and 
their filiform appearance with masses of condensed 
protoplasm deeply stainable, and in parts apparent 
vacuolation. The chromophilic substance of the 
nuclear apparatus is found in spherical and cylin- 
drical formations. Sometimes the threads are very 
long, with a mycelial appearance which singularly 
recalls that of some nocardiacere. Pseudo-ramifica- 
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tions of the cladothrix type are very frequent, but 
true V and T ramifications are also present. 

Besides these scarcely clear, branched forms, I 
have been able specially to observe other more 
characteristic forms, but not exclusively, in pellicles 
on certain fluid media. These look so typical and 
constant that they could be considered as specific 
manifestations. In their definite aspect they always 
present a tripod formation, rigorously geometrical, 
the three parts being at equal angles of 120°. 
Often such formations have a star-like appearance. 

The examination of hanging drop preparations 
shows the filamentous forms to have a mycelial 
appearance, without definite movements, 

(4) Claviform Elements.—These are characterized 
by their swollen, claviform ends, pyriform or de- 
cidedly spherical, varying in size, attaining or sur- 
passing the diameter of 3 to 4 microns. They 
are frequently found in the pellicles present in 
fluid media; the clubs become very easily separated 
.from the filaments. In fact, by hanging drop ex- 
amination and by stained preparations, it is seen 
how these swollen formations generally detach them- 
selves and complete their evolution as free bodies. 

Lateral conidium-like formations are also seen, 
sessile or sustained by short threads. At times 
they appear very numerous in cultures in which 
on the preceding day they were almost absent (see 
fig. 19). 

All the morphological gradations are noted, from 
simple club thickenings to pyriform or decidedly 
spherical formations. The younger forms are deeply 
stained in azure by the Giemsa method; those more 
developed stain weakly and present small, roundish 
bodies isolated or flattened, which are stained red- 
purple by the same method; many of them are 
very near the periphery and extend to the external 
surface of the clubs; often small vacuolar spaces 
are seen in their stead which make one believe there 
has been an expulsion of chromatic bodies (see 
fig. 22). 

(5) Globular Elements.—In all the cultures more 
or less numerous globular elements are detected. 
In some cases their numbers are very great in the 
pellicle formed on liquid media containing blood, 
and it is easily demonstrated that they were origin- 
ally terminal or lateral formations of elements more 
or less elongated, sometimes very small (see figs. 
25. 80). Some are very small and have a coccoid 
appearance, they are uniformly and deeply stained 
and very likely represent the first phase in the 
evolution of the spherical bodies; others are larger, 
attaining a diameter of 1:5 to 2 microns and show- 
ing a structure differentiated by the separation of 
a fundamental substance and of voluminous roundish 
nuclear bodies, in the shape of a horse-shoe, in 
wreath-form, &e.; and sometimes they even look 
like small blastomycetes (see figs. 25, 26). 

The larger forms can attain or surpass a diameter 
of 8 microns. 


CULTURAL AND BIOLOGICAL CHARACTERS. 


Cultural Properties.—As already stated, the 
organism grows well on all the usual laboratory 
media; the colonies are generally more or less 
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transparent, nearly always round and only slighi} 
elevated. On potato a reddish or brownish pig 
mentation is often present and this is noted als 
on gelatine after three to four weeks. A vey 
rapid and abundant growth takes place on glucose 
agar mixed with 25 to 30 per cent. of human blood 
In twenty-four hours there is a beautiful whitis 
growth, very rich, slightly viscous, with pellicl 
and abundant deposit in the condensation fui 
3ood growth is also obtained in simple broth 

glucose broth with 25 to 30 per cent. of defibrinis 
blood; in twenty-four hours the formation of à su 
face pellicle is constantly observed, which eas! 
breaks and sinks to the bottom. 

The polymorphism of V. zeylanica is not equal 
manifested in all culture-media ; some form 
are present almost exclusively on certain meds 
The undulating forms are found particularly on th 
pellicle which adheres to the wall of the broth tube 

Vibrio-like forms greatly predominate in the fr 
hours of culture on fluid media; also in cad 
blood-agar. Spirillar elements are very numer 
in the pellicle found in the condensation fluid ( 
glueose-blood-agar, and in broth-blood. The spin 
cheetic forms are very numerous in slant d 
with coagulated human blood-serum, after five 
seven days’ incubation, The filamentous form 
are found particularly in the pellicle in ordinat 
broth, 

With a view to seeing what form V. zeylani 
assumes in the intestinal content, I prepared a fee 
emulsion in physiological salt solution which I ste 
lized at 709 one hour for seven consecutive day 
I then added to some tubes 10 to 20 per cen: 4 
heated human serum and inoculated the tubes v- 
V. zeylanica, The examination by hanging dl 
after twenty-four hours’ incubation showed elem! 
of V. zeylanica, characterized by their sp: 
motility and by diverse forms, especially vi? 
spirillar. Inoculating simple emulsions of ‘e's 
matter without the addition of serum with ! 
zeylanica positive results were obtained, but ‘h 
growth was even and only spirillar forms were ut 
served. The vitality of the V. zeylanica cult 
is remarkable, Ordinary cultures remain alive { 
more than a year. 

FILTRABILITY. 

The experiments were carried out using Nod 
mayer and Berkefeld N. candles. The filtratio 
was prolonged for ten minutes to an hour, As c 
trol micro-organisms, Micrococcus melitensis i? 
Bacillus coli were used. 

The results were always negative when eultun 
in ordinary broth were used, but when blood-br t 
cultures were used then a certain number of posit? 
results were obtained; this would suggest thet | 
blood-broth the organism may produce min il 
spores capable of passing through a filter. 

Pathogenic and Antigenic Action.—For thet 
researches I used guinea-pigs about 350 grm. ! 
weight. Intraperitoneal inoculations of a fort; 
eight hours’ culture at 87° C. on slant glucos 
blood-agar were carried out, The results obtaine 
so far are as follows :— 
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Vibriothrix zeylanica, Undulating and spiral forms from broth cultures, some undergoing a process of fission. 


I 


Vibriotliir zeylanica. Vibrio-bacillary and spirillum forms. 





John Bale, Sons & Danielsson, L'A 


Vibriothrixz zeylanica. Filamentous and branching forms. 


To illustrate article, ** A. Morphological and Cultural Investigation of Vibriothrir zeylanica Castellani," by 
Mario Peruzzi, M.D, 
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Vibriothriz zeylanica. Filamentous and branching forms. 





Vibriothrix zeylanica. Claviform elements and spore-like bodies. 
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Vibriothriz zeylanica. Globular and bacillary elements. 


To illustrate article, ** A Morphological and Cultural Investigation of Vibriothriz zeylanica Castellani,” by 
Marto Peruzzi, M.D. 
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The inoculation of one and a half to two surface 
growths causes death in thirty hours after a long 
period of eoma.  Inoculation of one half to one 
surfaee growth is tolerated, and produces transitory 
troubles with notable loss in weight in the first 
three to four days. Specific antibodies are already 
in evidence ten days after the first inoculation by 
means of the reaction of the Pfeiffer, Bordet-Gengou 
md agglutination tests in dilution up to 1 : 200; 
fer a second inoculation there are immunity re- 
|etions, more marked, with agglutination up to 
||: 500. When V. zeylanica is inoculated in the 
leritoneum in moderate doses it is rapidly destroyed 
by phagocytosis; in animals previously inoculated 
1 ready lytic destruction is also observed. 

The anatomo-pathologie changes in evidence at 
&topsy are characterized by an intense, acute 
peritonitis, with abundant thick, fluid exudate and 
fbrino-purulent stratifications on the abdominal 
Viscera, 

In the other visceral organs congestive changes 
are found; some subpleural minute hemorrhages 
and pulmonary oedema are present, which should 
be considered as terminal phenomena in relation 
with the long period of the comatose state which 
precedes death. 

Conclusions.—A strain of Vibriothrix zeylanica 
(Castellani) was isolated in the autumn of 1923 
ut Pola from soldiers affected with  bacillary 
dysentery, 

Staining with Giemsa’s method puts in evidence 

the complex structure of this micro-organism and 

‘ows the presence of a nuclear apparatus highly 
diferentiated, which plays a rôle in the phenomena 
iÍ reproduction.. 

V. zeylanica is an extremely polymorphic organism 
with vibrio-like, bacillus-like, spirillum-like, coccus- 
ike and filamentous and large globose forms. The 
tultures obtained in broth-blood are filtrable through 
Berkefeld N. candles. 

The intraperitoneal injection of massive doses 
causes death in guinea-pigs, while the injection 
of ordinary doses does not cause death and the 
"zanism is destroyed by a process of leucocytosis. 
IWith regard to the classification of the organism 
the presence of branching filaments and sporiform 
bodies is in favour of the organism belonging to the 
Fungi Imperfecti; the rapid growth, the presence 
in certain media of only bacillary and vibrioforms, 
ts antigenic and immunizing action might _be 
tisons to place it among the Bacteria; the spiro- 

tlietie elements and the well-marked morphological 
‘nd ehromatie differentiation of the nuclear ap- 
iratus are suggestive of protozoal forms. 

Owing to these various morphological characters 
‘he systematic position of this micro-organism could 
wt be better defined than by the new genus Vibrio- 
"rr created by Castellani. 
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A BRIEF NOTE ON THE BIOCHEMICAL 
REACTIONS OF CERTAIN FUNGI, VIZ., 
MONILIA KRUSEI, M. MACEDONIENSIS, 
and M. TROPICALIS. 


By Eric C. Spaar, M.D., B.S., B.A.Lond., M.R.C.P. 
Physician, General Hospital, Colombo, and Lecturer on Clinical 
Medicine at the Ceylon Medical College. 

(From the Ross Institute for Tropical Diseases, Putney, 


P 


Ir has been stated by certain authorities that the 
monilias have no permanent biochemical charac- 
ters. I thought it might be of interest, therefore, 
to make an independent investigation into those of 
certain species of monilia the strains of which have 
been subcultured for quite a number of years. 

The monilias I have investigated are the follow- 
ing: Monilia krusei, M.  macedoniensis, M. 
tropicalis. These were isolated in Ceylon in the 
year 1910, 

Besides litmus milk and gelatine, I passed the 
strains through the following sugars, namely, glu- 
cose, levulose, maltose, galactose, saccharose, 
lactose, mannite, glycerine, inulin, dulcite, isodul- 
cite, inosite, adonite, arabinose, amygdalin, salicine, 
sorbite, raffinose, dextrin, erythrite, ; 

As regards litmus milk, the only change produced 
was a little acidity by M. macedoniensis after some 
days. No clot was formed by any of the monilia 
used. 

There was no liquefaction of the gelatine in a 
single instance. The reactions in the sugars are 
shown below. No reactions other than those indi- 
cated occurred in any other of the sugar media, with 
the exception that M. macedoniensis produced slight 
acidity in raffinose without any gas formation, 

The produetion of gas was constant, and the selec- 
tion of certain media in this respect by the different 
fungi makes their differentiation in this way easy 
and accurate. 

M. krusei M. macedoniensi 


Glucose — 2 AG. uu AG. 2 
Levulose WW, s AG... AG: oa: AG 
Maltose A T y — jis AG 
Galactose AG a AG 
Saccharose AG (333 AG 
Lactose gas 
Mannite 
Glycerine 
Inulin .. 
Dulcite 
Isodulcite 
Inosite... 
Adonite 
Arabinose 
Amygdalin 
Salicine 
Sorbite 
Raffinose 
Dextrin 
Erythrite 


M. tropicali 
AG 


brio rome CE IA 
VPE TEIL DDEEITg 
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In each case the reactions appeared in 24 hours 
and was markedly definite in 48 hours. The reaction 
in inulin, however, which was produced by M. mace- 
doniensis, did not appear before the lapse of 72 hours 
and so also those in maltose and galactose by M. 
tropicalis. 

The most interesting fact that has emerged from 
this research is that, although through all these 
years the growths have been kept renewed by sub- 
cultures, they have retained their original characters 
and have in no way deteriorated, while the results 
speak for themselves of the absolute dissimilarity 
in the reactions obtained. 

I may mention that the biochemieal characters 
revealed by my investigation are identical with those 
described by Castellani. 

My best thanks are due to the Director of Tropical 
Diseases of the Ross Institute for permission to pub- 
lish these notes. 


FURTHER REPORT ON ACQUIRED 
IMMUNITY TO MALARIAL INOCULATION. 


By J. Esnest Nicone, L.M.S.S.A.Lond. 
Senior Assistant. Medical Officer, Lancashire County Mental 
Hospital, Winwick. 
AND 
Joun P. STEEL, M.B., Ch.B. Edin. 
Assistant Medical Officer to the Hospital. 


In the Journal of Tropical Medicine for December 1 
last wé reported 15 cases of general paralyties who 
showed a definite resistance to reinoculation with 
malarial blood, and mentioned that we had not had 
an opportunity of testing their resistance to inocula- 
tion by the bites of infected mosquitoes. 

Since that date Colonel S. P. James, of the Minis- 
try of Health, has been kind enough to help us in 
that matter. On November 21, 1925, three cases, 
which had previously proved refractory to repeated 
inoculations with malarial blood, were bitten by 
infected mosquitoes. The following is a brief sum- 
mary of the results and of the previous inoculation 
history :— 

Case 43.—Inoculated intravenously 27/7/24. Nine 
rigors resulted, terminated by quinine. Subse- 
quently had relapses of malaria. 

Unsuceessfully reinoculated :— 


I.M. Ss =f February 11, 1925 
I:V. n E May 30, 1925 
LV... sis $e July 27, 1925 
LM... T iss August 5, 1925. 


Was subjected to mosquito infection on 21/11/25, 
and after 21 days’ incubation period he developed 
true malarial pyrexia, with parasites in the peri- 
pheral blood, 

He had six rigors, occurring daily, and terminating 
spontaneously, the blood becoming negative to the 
microscope before the exhibition of quinine. 

Case 62.—Inoculated intravenously 29/4/24. Ten 
rigors resulted, terminated by quinine, No subse- 
quent relapses. 





Unsucceessfully reinoculated :— 


I.M. eis ; August 5, 1925 
LM. 5. 2. — August 31, 1925 

Was subjected to mosquito infection on 21/11/25, 
and after 18 days’ incubation period he developed 
true malarial pyrexia with parasites in the peripheral 
blood. | 

He had five rigors, occurring daily, and termin- 
ating spontaneously, the blood becoming negative 
to the microscope before the exhibition of quinine. 

Case 51.—This case was treated by mosquito 
infection before admission to this hospital, and had 
a number of malarial rigors, details of which are 
unknown, although he acted as donor of infected 
blood to many other hospitals. 

Unsuccessfully reinoculated :— 

Mosquito sae January 7, 1924 
I.M. ave E April 30, 1925 
LV. July 17, 1925 

Was subjected to mosquito infection on 21/11/25, 
No pyrexia developed, but on several occasions from 
the 28rd to the 31st day after infection malaria pars 
sites were found to be present very scantily in hk 
blood. 

The last case, No. 51, presents features of interest 
as he was successfully infected by mosquitos 
originally. Since then he has been subjected t 
malarial infection by all three usual routes and hs 
not shown pyrexia. Blood examinations have bee 
made daily since December 1, and the results hav 
been :— 


December 1 to 18 .. Negative 
December 14  .. One parasite found 
December 15... . One parasite found 
December 16 to 19 Negative 
December 20 One parasite found 
December 21 Negative 
December22  .. - One parasite found 
December 23 to January 13 Negative 


No constitutional symptoms of malaria have been 
observed, and since December 22, despite injection 
of adrenalin and milk, the patient has shown 8 or 
sistently negative blood-picture. 

In reporting these three cases, two of which have 
been successfully treated by mosquito infecto 
after being resistant to inoculation with a know 
old-standing strain which had been eminently satis 
factory to us for primary infection, we would like it 
mention three other cases. . 

Case 8.—This patient was resistant to reimoct 
lation from our own strain on 27/7/25, but o 
17/12/25 he was inoculated intravenously from 
ease 62 (quoted above), who was rigoring 8$ the 
result of direct mosquito infection. He had fw 
rigors, occurring daily, after an incubation of tei 
days. His fever ceased spontaneously. 

Case 40.—This patient was subject to remoc* 
lations from our own strains on 17/7/25, and agir 
on 6/12/25, but on 29/12/25 he was inoculate 
intravenously from case 8 (quoted above). After 
an incubation period of ten days he developed tru 
malarial pyrexia, and is at present having mg" 
daily. 
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Case 79.—This patient was resistant to reinocu- 
lations from our own strains on 11/2/25, and again 
o 6/12/25, but on 29/12/25 he was inoculated 
itravenously from case 8 (quoted above). After 
a incubation period of ten days he developed true 
malarial pyrexia, and is at present having rigors 
daily. 

It is possibly worthy of note that each of the 
successful cases mentioned, two from direct mos- 
quito infection, one from the same strain but with 
me intervening host, and two after two intervening 
ists, have in common the facts that they have 
ken successful after prolonged resistance, and that 
dily rigors have occurred; in the three cases in 
which the malaria has terminated, a spontaneous 
disappearance of the parasites was observed. 

We have again to thank our Medical Superinten- 
int for permission to publish Hospital cases, and 
lo Colonel S. P. James we owe a debt of gratitude 
kr his help. ; 


~~» 
,V 


L” 
The Value of Iron in Anæmia./ An Experimental 
Study (Charles Spencer Williams, M.D., and Harold 
N. Ets, Archives of Internal Medicine, September 
V», 1925).—Inorganie iron, whether given by mouth, 
subcutaneously, or intravenously, is absorbed and 
may be found especially in the liver and spleen, but 
is not converted into hemoglobin. Animals made 
amic by one or several large bleedings do not 
"eser any more rapidly when inorganic iron is 
sia in any of these ways. The efficiency of food 
Wis very pronounced and animals on a diet con- 
lating food iron only, recover very rapidly from 
hemorrhages that remove an amount of iron greater 
than exists in the entire body outside the food. In 
the light of the experiments reported the adminis- 
tation of inorganic iron has no therapeutic value in 
anemia, 





Treatment of Malarial Fever (Major Alexander T. 
oper, The Military Surgeon, October, 1925).—0Of 
e malarial fever cases occurring at Fort Benning 
luring the past three years 90 per cent. were of the 
tertian type; 10 per cent. estivo-autumnal type, 11:6 
Kr cent. of the tertian cases probably relapsed in 
iom two months to one year. In at least half of 
these relapse cases the probability of a reinfection 
tan be reasonably ruled out, as the relapse occurred 
uring the winter months. Thirteen patients with 
iertian malaria received the Army routine plus treat- 
ment with injections of arsphenamine. One re- 
psed. Three cases relapsed who had, in addition 
l receiving the Army routine treatment, also 
feceived an additional one month’s quinine medica- 
lion. Forty-three per cent. of tertian cases gave a 
history of previous attacks of malaria; 68 per cent. 
of these stated that they had received previous 
quinine medication; 44 per cent. of tertian cases 
showed gametes in their blood. Two out of 10, or 
30 per cent., of estivo-autumnal infections relapsed. 
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GIARDIASIS.! 


NoTWITHSTANDING many recent contributions on 
this subject, there still exists a considerable amount 
of doubt as to the degree of pathogenicity, if any, 
attributable to Giardia intestinalis, This organism, 
discovered in 1859 by Lambl, often bears his 
name, and is considered by many to be a 
harmless intestinal parasite, though recent investi- 
gation indicates that it may manifest real patho- 
genicity. Many eases of an explosive diarrhea 
were met with during the war in France and in the 
East in which no other cause than the presence of 
large numbers of active Giardia intestinalis could 
be found in the stools. It would thus appear that 
this organism, when present in large numbers in 


1 Lyon and Swalm: ‘‘ Giardiasis: Its Frequency, Recognition, 
Treatment and Certain Clinical Factors,” Amer. Journ. of the 
Med. Sciences, September, 1925. 
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the small intestine, can give rise to diarrhea with 
bile-stained mucus. The patients are never acutely 
ill, complaining only of a feeling of abdominal dis- 
comfort in addition to the diarrhea. There is no 
tenesmus, and the stools are generally fecal and bile- 
stained, and contain flakes of mucus. Microscopic- 
ally large numbers of active Giardia can be seen, 
sometimes along with scanty numbers of red blood- 
cells. These clinical and microscopic findings 
readily serve to distinguish this condition from 
bacillary dysentery. 

Until recently giardiasis has usually been con- 
sidered a parasitic infestation of tropical and sub- 
tropical regions only. More recent work, however, 
indieates its greatly increased prevalence in tem- 
perate climates. 

Since the inception and wider application of 
duodenobiliary drainage as a diagnostic procedure, 
the incidence of recovery of the living vegetative 
forms has greatly increased, and the condition has 
thereby become correspondingly more frequently 
recognized, especially in temperate climates. 
Obviously this manifestation in temperate climates 
is a matter of considerable importance. 

As regards the mode of dissemination of giardi- 
asis there is much evidence that transmission is 
chiefly by the cysts of the parasite. These cysts 
are very resistant and may be eliminated for years 
by individuals who are quite free from symptoms 
and apparently cured. Grassi successfully inocu- 
lated himself by ingesting the cysts. As in typhoid, 
so in giardiasis, fungus, food and flies are the chief 
offenders. Various rodents have been suspected of 
spreading the disease, but no evidence has yet been 
produced to show that human infestation is refer- 
able to them. Air-borne dust containing cysts may 
settle on and contaminate foodstuffs, and thus serve 
as a means of dissemination. Lyon and Swalm 
consider that the likelihood of such methods of 
transmission is suggested by the fact that, in children 
particularly, several members of the family may 
become simultaneously infected. They also con- 
sider that it is possible that by air-borne routes the 
respiratory tract may be invaded, for Giardia cysts 
have been found in bronchiectatie secretions, and 
they report that three cases of Bartle's all had 
chronic bronchitis. The great increase in this infec- 
tion noted during the world war among returning 
troops also leads them to the belief that direct con- 
tact with dejecta and generally unhygienic living 
conditions tend to spread the disease. 

Lyon and Swalm also insist on the frequent 
clinical association in the adult of giardiasis with 
diseases of the gall and bladder, bile-ducts and 
duodenum. It is usually resistant to all forms of 
treatment, and it would appear that as yet no spe- 
cific treatment has been developed. Owing to the 


frequency of relapses being observed, caution 
should be exercised in prematurely claiming an 
actual cure in giardiasis. 

F. E. T. 


— a P 
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Experimental ‘Studies with a Spiral Organisu 
found in a Wild Rat and identical with the Organisn 
causing Rat-bite Fever (H. Mooser, M.D., Jour 
of Experimental Medicine, October 1, 1925).—Th 
spiral organism isolated from a wild rat has prove) 
identical with that from a human case of rat-biu 
fever in Mexico City. Rabbits can easily be infecte 
with these organisms. The subcutaneous inoculatior 
of them is followed after three to five days by a loca 
cedema, induration and inflammation as a primary 
lesion. About eight days after the appearance o 
the primary lesion, oedematous swellings and inflam 
mation appear on the head and genitals as secondary 
lesions. The organism can be transmitted fron 
rabbit to rabbit by coitus. Protective antibodies ar 
to be found in the blood of infected rabbits at a tim 
when the local lesions are still active. The peculia 
character of certain of the lesions is probably due t 
the escape of the antibodies from the blood-stream 
The organism belongs to the genus Treponema, 








A Group of Micro-organisms Transmitted Heredil 
arily in Ticks and Apparently Unassociated vil 
Disease (E. V. Cowdry, Journal of Experimenta 
Medicine, June 1, 1925),—Pleomorphic, bacterium 
like, Gram-negative, intracellular micro-organismnt 
which stained much less intensely with ordinary dye 
than most bacteria, were found in sixteen species à 
ticks comprising examples of the Argaside and th 
Ixodide. In six of these species studied intensivel} 
slight differences in the micro-organisms wen 
detected, sufficient to permit identification of tht 
vectors by microscopic examination of the mi 
organism alone. No evidence was seen of injur ^ 
the tissues of the arachnid hosts of the mir 
organisms other than that incidental to mechanic! 
distension of the cells containing them. The detet 
tion of the micro-organisms in the eggs of ten spec"s 
in the unfed larve of eight species, and at near] 
related stages throughout the life cycle of thre 
others, leads to the conclusion that they are trans 
mitted hereditarily. i 


———————— 


Current Literature. 





Ing Kenya MEDICAL JOURNAL. 
November-December, 1925, Vol. 2, Nos, 8 and 9 


Venereal Diseases Measures in Uganda (rd 
Keane).—In order to control venereal diseases aD 
the high infantile mortality rate in the native po)? 
lation of Uganda Protectorate, salvarsan substitut® 
are issued free to native patients who cannot «ñon 
to pay for treatment, For the guidance of medica 
officers and assistants there is a standard course * 
treatment. Although the cost of drugs is not sm 
the greater expense lies in the arrangements of distr 
bution of the drugs, such as hospital staff, genc"? 
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Wujpment, and attendance of the sick. The best 
policy for securing attendance for treatment and for 
maintaining re-attendances is based upon the follow- 
hy considerations: (a) Sympathetie handling of 
jatients, particularly by medical officers able to 
geak to them in their own language; (b) offering 
highly efficient treatment in as painless a form as 
sible; (c) offering well-equipped and well-organ- 
ged in-patient accommodation for such patients as 
Rquire it; (d) combination of venereal diseases 
teatment with that for general diseases, and avoid- 


me of special venereal diseases hospitals. 


The Natural Enemies of Rats: Their Possibilities 
n Plague Prevention (G. H. Goldfinch).—The 
tural enemies of the rat include mammals, birds, 
eptiles, and at least one insect. The most import- 
nt of the mammals are jackals, tenneck foxes, 
aval eats, wild cats, genets, civets, and the mon- 
pose family. The birds are secretary birds, giant 
pmbills, hawks and owls. The most important 
nect is the Siafu ant. These animals should be 
inteeted and even increased, as the harm they do 
$ insignificant compared with the danger of rats 
s carriers of plague. Natives rarely, if ever, kill 
uvthing that does not actually interfere with them- 
elves or their stock, but in the European areas 
here is an increasing number of ignorant people 
tho will kill or shoot anything they see simply 
euse it is there. Another important factor is the 
i of poison for the destruction of the larger car- 
tn, which causes the death of natives and the 
vieksale destruction of vultures. The poisoned 
hi should be put out at night and taken up in the 
mming, Another point for consideration is the 
nprtation of small carnivora from elsewhere, and 
le most suitable for this purpose are the Indian 
wnzse and the little owl. 


Some Observations of Pellagra in Nyasaland (H. 
L Shelley). —Pellagra was first recognized in Nyasa- 
ind by Stannus in 1910, and its presence was again 
ported by Milne-Tough in 1922. Observation of 
he pellagrins in the Central Prison Hospital, 
bmba, and from cases occurring amongst the gen- 
hl population lead to the following conclusions: 
n That pellagra is not a disease confined solely to 
msoners in Nyasaland, as was previously thought, 
ut occurs with comparative frequency amongst the 
neral population. (2) That pellagra is not a dis- 
“sx which is caused solely by diet; if it were the 
#ses would be more numerous in the Central Prison, 
Where all prisoners receive n similar diet both in 
quality and quantity. (3) That it would appear that 
Klasra is a disease due to toxie absorption pro- 

cing certain changes in the nervous system, fol- 
wed by neuritis of certain peripheral nerves. This 
leuritis produces trophie changes in the areas of the 
Kin supplied by the affected nerves, with the result 
lit the skin becomes dry and sealy from inter- 
tence with its nutrition. These trophic lesions of 

* skin appear most marked on those parts of the 

dy which are exposed to sunlight, but cases have 
ten seen where the affected arenas were situated on 
the serotum and buttocks, The distribution of the 


dermatitis was absolutely symmetrical on both sides 
of the body. In many respects the disease resembles 
myxedema. Thyroid gland, one grain daily, pro- 
duced a rapid improvement in the pellagrins, even 
when the skin lesions were severe, 

A Review of a Recent Epidemic of Bacillary 
Dysentery with Special Reference toa New Therapy 
(A. J. Boase).—The author reviews a series of 117 
eases of bacillary dysentery that have been treated 
at the Mulago Hospital during the past six months; 
they represent cases that arose in the gaols of either 
Kampala or Luzira. The epidemie began towards 
the end of Oetober and reached its height during the 
early part of December. The series is divided into 
two groups, i.e., '''The Saline Group ’’ and the 
“ Castor Oil Group." The better results were 
obtained with the seeond method of treatment. 
Castor oil is not claimed to be a specific; it acts 
merely as a palliative. But if it is of use in reducing 
the death-rate and restoring the individual to his 
normal eapaeity, it is well worth a trial in the treat- 
ment of baeillary dysentery. 


Note on the Trypanosomiasis Census of the Popu- 
lutions of the Miriu River, Central and South Kavi- 
rondo Districts, Nyanza Province (J. O. Beven).— 
The census was made for the purpose of ascertaining 
the incidence of trypanosomiasis in the most heavily 
infected area of the province. The Miriu forms the 
boundary between Central and South Kavirondo, and 
the population affected can be divided into three 
groups: two on the south bank and one on the north. 
On the south bank the incidence of disease is 58 per 
cent, in one group; the percentage of the other 
group is not given. On the north bank the inci- 
dence of disease was found to be 29:2 per cent. The 
incidence is very high among children under 16, 
owing to the fact that they spend the greater part of 
the day either actually on the river or in the adjacent 
bush. The number of cases admitted to hospital 
during the last year is over eighty. In a certain 
proportion trypanosomes were found in gland- 
smears; the formol-gel test was positive in all; the 
clinical evidence was quite conclusive in every case, 
and in no ease did the result of treatment, either by 
“ Bayer 205 "’ or tryparsamide, fail to confirm the 
diagnosis. Careful inquiry has proved that trypano- 
somiasis never completely died out after the epidemic 
of 1909-1912. 

The Provision of Hospital Accommodation wit? 
Particular Reference to Infectious Diseases (F. J. 
Carlyle Johnstone).—The author shows the neces- 
sity for increasing the expenditure on medical 
services, which would enable the activities of the 
Department throughout the Kenya Colony to be 
extended in many directions. 

A point worthy of consideration is the desirability 
of providing accommodation for the treatment of 
infectious und communicable diseases in addition to 
ordinary medical and surgical cases in one general 
hospital, This would probably result in (a) con- 
siderable financial saving in the cost of hospital 


administration, (b) conservation of staff, and (c) more 


efficient treatment of the sick. 
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THE WAR AGAINST MALARIA. 


Sin RONALD Ross LEAVES FOR CEYLON PER 
BiBBY LINE S.S. " YORKSHIRE." 


ONE of the primary objects in the founding of the 
Ross Institute and Hospital for Tropical Diseases, 
Putney Heath, S.W. 15, was to create interest through- 
out the Empire in waging & relentless war against 
malaria. There is possible to-day no disease causing 
more suffering and financial loss than malaria. Over 
twenty-five years ago Sir Ronald Ross made the dis- 
covery of the carrier of this disease, and although 
the successful application of his discovery has 
rendered certain tropical areas comparative health 
resorts to what they were at one time, proportion- 
ately little progress has really been made throughout 
tropical and semi-tropical countries. 

Sir Ronald Ross in addressing recently members of 
the Ceylon Association, proposed a scheme calling for 
the co-operation of all Plantation Companies, believ- 
ing it should be possible, within a short time, to drive 
malaria right out of Ceylon. , 

In certain parts of Malaya, Southern India and 
Assam, groups of Plantation Companies are dealing 
effectively with malaria, but if Sir Ronald Ross's 
mission succeeds it will not be a question of small 
areas being cleansed but the whole country. It is his 
intention to group Plantation Companies geographi- 
cally, and each group will be dealt with by a resident 
malarial expert, who will carry out malaria control 
measures according to the conditions peculiar to his 
particular group, and report from time to time to a 
Central Committee. Every facility will be given to 
individuals to combat the disease effectively. 

Sir Ronald Ross, K.C.B., K.C.M.G., F.R.S., is 
Director-in-Chief of the new Ross Institute and 
Hospital for Tropical Diseases, and it is hoped that 
his visit will create world-wide interest in the urgent 
necessity of dealing drastically with tropical diseases 
generally. This will be very beneficial to the Empire 
and will hasten its profitable development. 





BUREAU OF HYGIENE AND TROPICAL 
DISEASES. 


(LATE TROPICAL DISEASES BUREAU). 


By decision of the Honorary Managing Committee 
of the Tropical Diseases Bureau, and with the 
approval of the Secretary of State for the Colonies 
the Bureau's name has been changed to " Bureau of 
Hygiene and Tropical Diseases." The Bureau traces 
its history back to 1908 when as a result of the 
International Sleeping Sickness Conference of 1907 
the Colonial Oflice founded the Sleeping Sickness 
Bureau, which for four years carried on its work of 
preparing and publishing the Sleeping Sickness 
Bulletins in a room put at its disposal by the Royal 
Society. Towards the end of this period it brought 
out also the Kala Azar Bulletin and in 1912 it oute 


grew its accommodation and moved to the Imperiy 
Institute. Here its scope was widely increased an 
it became the Tropical Diseases Bureau, publishing i 
place of the journals named the Tropical Discus 
Bulletin, now in its twenty-third volume, and th 
Tropical Veterinary Bulletin, of which thirteen volum 
have appeared. In 1920 it again outgrew its quarta 
and removed to what was then the new building( 
the Seamen's Hospital Society at 23, Endsleig 
Gardens, where it occupies rooms put at its dispos 
by the new School of Hygiene and Tropical Medicin 
Last year the Managing Committee recognizing tl 
advances made in the practice of preventive medicin 
and the increasing need of the tropical and oth 
colonies for recent information on all branche ¢ 
hygiene, decided to replace the Sanitation Suppl 
ments of the Tropical Diseases Bulletin by a monttl 
Bulletin of Hygiene planned to meet the needs oí d 
Dominions as well as the Colonies. The new jours 
will make its appearance this week. Dr. J. F.i 
Haslam, recently Government Medical Officer 
Health of British Guiana, has replaced Colonel . 
Alcock as Assistant Director, and is in editor 
charge of the new Bulletin. The Bureau’s name 
now co-extensive with its activities. 


January 25, 1926. 





A FoUR-GRATE Front-Fed Brick Built Destruct 
Plant of the well-known Meldrum Simplex Stand: 
type is ordered for the town of Woollahra, n 
Sydney, and brings the number of Destructor Plat 
installed in Australia alone to nine—the others bei 
at Annandale, Marrickville, Toowoomba, Newtow 
Lithgow, North Sydney, Prahran, and St. Kilda. 


———@——___ 


Hew Preparations, Anventions, &c. 





BISMUTH TREATMENT IN SYPHILIS. 


DuniNG recent years the intramuscular injection of bist? 
salts has been widely employed in alternation with org 
arsenic in the treatment of syphilis. Of the various 9 
available it is thought that the salicylate is the ™ 
advantageous, and Messrs. Parke, Davis and Co , now SUP 
ampoules each containing 2 gr. of that salt suspended ir p! 
olive oil to which is added 10 per cent. of camphor and 
creosote, which drugs tend to obviate pain or irritation 3: 1 
site of an injection, In an average case the contents ^i ? 
ampoule should be slowly injected deep into muscular tS 
twice a week. : 

Bismuth salicylate ampoules (P. D. & Co.) are supp? 
boxes containing 6 or 12 ampoules. 





SULFOXYL SALVARSAN. 


Tuis preparation has recently been issued by Messrs. Hoe 
Lucius and Bruning, of Hoechst, in a 5 per cent. petty A " 


for immediate use. Sulfoxyl Salvarsan is chiefly use? 
treatment of tertiary syphilis, and is now being employ 
number of hospitals and V.D. centres in this country. 


ed 2t 


“ IsACEN ” granules brand diacetyl-dih ydroxpbenyl-153! 
a new purgative. The salient advantages of “ [sacer i 
that it is non-toxic, acts in a very small dose and oni» aah 
colon, and that it is not absorbed but excreted uncbange 


Feb. 15,1926] THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


(No. 4, Vol. XXIX 








Original Communications. 





IHE SEARCH FOR A MORE EFFICIENT 
ROPHYLAXIS AGAINST TUBERCULOSIS. 


By F. Cevey, M.D. 
Privat-Docent Lausanne University. 


| TepERCULOSIS is one of the most prevalent causes 
[mortality amongst young people, being the cause 

more than half the deaths which occur between 
p and 40 years of age [1]. 


! I. 


| v . Virulence 
ki formula D = R (Disease 77 Resistance ), was 





ked by Galli-Valerio to show the relation between 
e virulence of the mierobe and the resistance of 
be infected organism. It is a prime necessity in 
phylaxis to suppress, whenever possible, the 
lumerator Virulence. On the other hand, the pos- 
ibility remains of amplifying to such a degree the 
nominator Resistance, that the fraction ceases to 
fave any further practical value, the arrest or 
hilure of the disease thus manifesting itself, 
[In the fight against tuberculosis a series of 
besures has been successively proposed tending 
destroy tubercular contagion, but, until now. it 
bs given very few results. In spite of all elaborate 
theres, without our knowing how or why, in 
it majority of the cases Koch's bacillus succeeds 
t stalthily invading the organism and continues 
b diy all means of destruction, 

Fulmg to exercise any direct efficient action 
ginst the virulence, attempts should be made to 
Uensfy the resistance to the maximum. 

In view of the more or less rapid wasting in 
hthisical subjects it scemed indispensable, in order 
0 preserve our population from tuberculosis, to 
ppal first to the general rules of hygiene and 
‘um at restoring in threatened individuals as 
fut a resistance as possible. After the marked 
lure of drugs the vogue of bodily exercise came 
u use, which is quite as powerless by itself to 
tnihilate tuberculosis, 

ln fact, what correlation is there between general 
bstanee and tuberculosis? If we draw a diagram 
f mortality in general, at different ages, we obtain 
Varly regular U curve (Diagram II) the branches 

which corresponding with the extreme periods 
f lfe indicate for both periods a very high mor- 
Wy. The curve falling sharply from birth to 
bont the fifth year and maintaining from that age 
b about the forty-fifth year a minimum, rises 
Niptly afterwards and without interruption during 

dU. 
[iis curve, established by the figures published 
? Ascher (3] for the year 1909 in Prussia, shows 
s the general resistance of the individual, im- 
frect in early childhood and in old age, attains 
highest degree approximately between the fifth 
Mi forty-fifth year and suffices during this period 
© mgintain the general mortality at a minimum. 


If we establish, according to age [3], the curve 
of mortality from true pneumonia and that from 
pulmonary affections due neither to pneumonia 
nor tuberculosis, we obtain curves exactly parallel 
to that of mortality in general. Consequently, it 
is most surprising that for tuberculosis and for 
pulmonary tuberculosis we get an absolutely dif- 
ferent curve, presenting from birth a decrease until 
about the fifth year, rising slowly at first and 
from the cighteenth year more and more rapidly, 
attaining the highest maximum shortly after the 
twenty-fifth year and, remaining at that level until 
the forty-fifth year with very little variation. After 
a further rise the curve then falls considerably in 
extreme old age; this last decrease and the stag- 
nation of the curve between 25 and 45 are most 
probably due to the treatment on a large scale of 
tuberculosis amongst the working class by the 
German National Health Insurance. For the years 
preceding its activity, the rise in the curve of mor- 
tality from tuberculosis, on the contrary, in adults 
continues at the former rate from the twenty-fifth 
year to extreme old age. 

A first fundamental conclusion is evolved from 
this study of mortality: A good general resistance 
of the individual does not by any means imply a 
good resistance against tuberculosis. It is precisely 
in the years when the general resistance is best 
that we find the highest mortality from tuberculosis. 
It is towards correcting this lack of parallelism 
that the fight against tuberculosis must tend; one 
sees from the mean part of the curve at least, that 
before 1914 the Germans had partly succeeded in 
this task. The disparity which still exists between 
the two curves (from mortality in general and from 
tuberculosis) allows us to measure the social effort 
still to be effected. 

When we shall have brought the curve of mor- 
tality from tuberculosis between the fifth and forty- 
fifth year parallel to the curve of mortality in 
general we shall have socially accomplished all 
the progress which may be reasonably expected in 
this sphere. Another consequence is that from the 
disparity of these curves we can estimate, accord- 
ing to age, how many individuals die each year 
from tuberculosis whom we could save if there was a 
better understood form of prophylaxis. 

Not only the study of the table of mortality, 
but direct observation on the living confirms that 
the resistance to tuberculosis is not identieal with 
the general resistance of the subject, That those 
races who exist in the Fuegia Islands [4] and 
in Southern Arabia [5] have remained free from 
tubereulosis proves this clearly. In these tribes of 
an astonishingly vigorous physique and among 
those leading a nomad life, who can stand any 
rough weather, the least tubereular contamination 
is inevitably and rapidly fatal. 

It is the same with animals: the Hungarian 
oxen living in a savage state, and captured by the 
lasso never show symptoms of tuberculosis, which 
has been abundantly verified post mortem; but six 
rionths of stabling in company with domestic oxen, 
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not specially chosen, suffice, however, according 
to Ostertag [6], to make them all tuberculous, Thus 
life in the open air and absolute endurance to at- 
mospheric conditions have not contributed in de- 
veloping in these animals any trace whatever of 
resistance against tuberculosis. 

An analogical instance, particularly conclusive, 
is given by the Swiss Army, which undergoes in- 
tense sportive training during the mobilization. 
One would expect to find a decrease in the number 
of manifest tuberculous cases during the ensuing 
years, but precisely the contrary is shown. In 
1914 there were 107 soldiers incapacitated by 
tuberculosis in the Swiss Army, 688 in 1915, 790 
in 1916, 1,244 in 1917 [7], and 2,168 in 1918! 

If in European countries numbers of weak and 
poorly developed citizens are capable of astonishing 
resistance to the tubercular infection, which is cer- 
tain to prove rapidly fatal to an Indian Onas, physi- 
cally well trained, it points directly to the fact that 
in the former the increased resistance is already a 
specifie phenomenon of immunity, showing a sort 
of previously weakened vaccination of the race 
which enjoys consequently a resistance which, with 
a very superior training in the open air and a life 
of exposure to the elements, it has been powerless 
to endow upon the aborigines of the Fuegia Islands, 

Hence, the resistance to tubercular infection is 
of a specific nature, depending, like all biological 
phenomena, in a certain measure, on the general 
condition of the subject, but not identifying itself 
with it. On the contrary, an excellent general 
condition can exist without any resistance against 
tuberculosis, 

It is incomprehensible that whilst nature itself 
shows us in immunization the sure way to preserva- 
tion and eure, we still persist in trying to increase 
the resistanee against tubereulosis in children and 
adolescents only by non-specifie means, which alone 
cannot secure complete success. 

' Prevention is better than cure” has been 
echoed and re-echoed, and the so-called prevention 
of tuberculosis was decreed. This is a very praise- 
worthy aim, but it must be clearly defined, 

It is important to aim at preventing the infection 
in infaney by seeking to diminish all exposure to 
contagion, and to try by direct measures against 
the bacillus to check the actual general contamina- 
tion, though there is considerable difficulty in such 
a task, 

On the contrary, and here lies the error, if to 
secure prevention of tuberculosis in children one 
pretends to make them eseape contamination from 
Koch's bacilli in recommending life in the open air, 
sun and air baths, open air schools, sports, &c., we 
formally contest that such a result ean be realized. 

Until recently physicians still recognized in 
children a certain number of signs and stigmata 
which were characteristic of a predisposition to 
tuberculosis, 


However, and here is a new point, actual 
biological methods allow us to assert that in 
reality such a predisposition docs not exist. By 


a more rigorous examination, one after the other 





the signs which were described can be proved 
either to be without any causal relation to tuber 
culosis and due, for example, to rickets, syphilis, 
&e., or are symptomatic of tubercular infecti 
of which they indicate a rather slow and tori 
evolution, | 

Thus the loss of appetite and strength, certai 
digestive troubles, anemia, the stooping attitude, 
the loss of weight, flattening of the thoracic wall, 
premature ossification of the costal cartilages, 
prominence of the scapula, atrophy of certsir 
groups of muscles, the fleeting or persistent flusi 
of the cheeks, the acceleration of the pulse, tht 
instability of the temperature are, considered m 
groups or altogether, not signs of a predisposition 
but already symptoms of tubercular infection itsi 

It is in the same way that certain characteristiv 
of physiognomy should be interpreted, easier ù 
recognize than to define, and the significance o 
which did not - escape the sagacity of ancien 
authors; thus a particular brightness of the eye 
und of the hair, a certain fulness of the figure, 
complexion fresh and rosy, to cite only a few c 
these traits, completed the picture of the ‘tube 
culous beauty.” 

On the contrary, having duly ascertained th 
absence of infection, nothing ‘authorizes us | 
diagnose in the person considered a particular pn 
disposition to tuberculosis. Numerous authors al 
even of opinion, and the statistics of orphw 
ages sanction their saying, that children | 
tubercular parents, separated from them as a pr 
ventive measure and not yet infected by them, d 
not show later any particular predisposition tov: anl 
tuberculous disease, and indeed contract it m 
rarely than their comrades with an unburkx! 
heredity [8]. 

In consequence, when philanthropy exerts is 
''to prevent” tuberculosis in its '' protégés ` 
is dealing with two distinct groups: On the w 
hand those not yet infected by Koch's bacilli, bi 
merely underfed or suffering from various affecti nt 
need appropriate treatment. Since these cli 
dren have remained unaffected by tuberculosis | 
He conditions, it is an error to desot 

‘ preventive '" the mode of life to which th 
will be subjected by their protectors, On the d. 
hand, in the ever-increasing number of chili 
infected by tuberculosis, with its stealthy evoluti 
and tendency to generalization, it is not a questi 
of preventing, but of curing it. 

We are little advanced in the prevention | 
tuberculosis, and the reasons are evident, Aiming | 
prevention, ‘philanthropists, when they temporaril 
assist children infected by tuberculosis, are altea! 
in reality unconsciously treating them. At # 
moment when an energetic intervention w 
casily and definitely in most cases arrest fhe i 
fection, the child, by regrettable error, ben! 
only by an absolutely insufficient and merly 1" 
liminary treatment, from which any definite (it 
cannot be expected. 

Thus, as we remarked in a recent work [0] 
‘ the predisposed '"' is in reality already a patel 
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hom it is necessary to help without delay, and 
t when, after months and years of useless fight- 
g against the invading infection, the appearance 
lindubitable clinical signs of the disease portends 
ss the struggle induced than definite defeat. 

To preserve children infected by tuberculosis 
om this extreme, and to spare them a sickly 
lildhood and weakly adolescence, to secure them 
certain cure and lead them to normal working 
b, a change of air, some weeks of rest and abun- 
ht feeding are not sufficient. To stimulate and 
fect in their young organism the stil waver- 
g functions of defence, it is necessary to have 
kourse to a treatment capable of intensifying these 
bans by appropriate and methodical training, in 
ih a manner as not only to hold the tubercular 
fection in check, but definitely to arrest its course, 
br better prevention let us learn to cure. 


* * * * 


To the habitual notion of prevention of the 
jbercular infection in children, too often impos- 
ble to realize in a given time, we have to sub- 
litute that of an energetic treatment, as early 
posible. Let us briefly examine the programme 
hd its possibilities. 

The increased resistance to tuberculosis appears 
tthe race as in the individual, as a specific 
hetomenon of immunity. The treatment must 
im st entirely constituting or more frequently 
string this resistance, the denominator of the 
tion showing the declared conflict between the 
whogenie agent and the organism. The equili- 
Umm which manifests itself by the arrest of the 
Vection having at last been obtained, it will be 
essary to ensure, if possible, its consolidation 
id by intensifying the resistance still more con- 
derably, to render it definite. 

What better method in experimental pathology 

"n immunization in its diverse forms allows us 
) develop the defence so as not only to increase 
i'enfold, but even to make the organism sustain, 
a injury, doses of bacterial poisons a thousand 

es the fatal dose? 

f by immunization medicine has been able to 
Hebrate such triumphs in other spheres, why 

uld we persist in ignoring its advantages in the 
tht against tubercular infection? Doubtless we 
five not yet at command an approved vaccination 

y attenuated bacilli against it (reserve being made 
til further time-control for Calmette’s new 
hethod of vaccination). Does it then follow that 

te is at the moment, in this respect, no cther 

"^ leading to success ? 

An experience of more than twenty years allows 
$ to certify that, by using derived products such 
M diverse tuberculines, bacillary emulsion, &e., it 
* possible, if all the proper precautions are taken. 
tl if sufficiently large doses are given, to obtain 
Wh an inerease of the resistance in more than 
per cent, of the cases, and one ean only explain 
“Se results as being due to active immunization. 
Our affirmation does not concern only the so- 





, 


called ** pretubercular cases °’ in which the result 
is still more striking, but also the cases of tuber- 
eulosis still curable. In these latter we can observe, 
parallel with the progress of the treatment, the 
cessation of toxie phenomena, with improvement 
in the weight, temperature, pulse and blood-pres- 
sure, diminution and then disappearance of the 
cough, expectoration and bacilli, healing of tuber- 
cular lesions and wounds, return of strength, and 
of a state of health which allows the complete 
resumption of work. At the same time we find in 
the person who has been treated a series of modifica- 
tions of the blood and of the serum reactions 
(precipitation, deviation of the complement, opsonic 
index, Arneth table, &c.), evidence of the real 
transformation of the organie defence, but of which 
on many points the definite significance still 
remains to be established. 

In cases of advanced decay and destruction 
(exeept, if the possibility of preliminary local 
intervention such as artificial pneumothorax, thoraco- 
plasty, &c., transforming the situation, can be 
considered) the immunisatory training would, of 
course, be out of the question. 

That training aims at stimulating the pro- 
duetion of antibodies, rendering the subject, little 
by little, immune to the toxie products of the bacilli 
more rapidly than the progress of the infection. 

The result of treatment will clearly manifest 
itself only when the organism, in response to the 
immunizing stimulation exercised in healthy tissue, 
will produce antibodies in sufficient abundance, to 
neutralize, proportionately to their diffusion, the 
toxie products elaborated by the tubercular foci. 
The subject, until then, in a more or less chronic 
state of toxemia, will find himself, after treatment, 
in a condition analogous to that of a pneumonic 
patient after the crisis. It is this equilibrium of 
the resistance still unstable in the beginning, which 
the ulterior treatment must consolidate and render 
definite. 

The production of antibodies being proportionate 

to the quantity of antigen administered, one 
realizes the impossibility of obtaining sufficient 
antibodies by the administration of minute doses 
of antigen. It is consequently useless to linger, 
in the course of the treatment, over too small doses 
of tubereulin, which cannot lead to anything. 
" We always advise beginners, after a complete 
and serious study of the question, to start by 
treating slight cases of the disease. Having seen the 
results, little by little, the physician will have more 
and more confidence in the method, and gain further 
experience, which will allow him to undertake with 
success the more serious cases. He will also have 
acquired the necessary authority for the psycho- 
therapeutic part of the treatment, always so im- 
portant with the tubercular patients, too often 
capricious and easily discouraged, 


Il. 


In the foregoing, we have shown the necessity 
of developing, as far as possible, in all the infected 
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subjects, by means of a sufficient immunisatory 
training, as strong a specifie resistance as possible 
against tuberculosis, since a good general condition 
does not ipso facto indicate a resistance against the 
infection as sufficient as might have been expected. 

From the fact that many individuals with an 
ailing appearance have for years shown a marked 
resistance to tuberculosis it would, nevertheless, 
be absurd to conclude, conversely, that resistance 
is without any correlation to the general condition. 
It is well known that after a certain degree of 
organie wasting no further partieular resistance is 
manifested with regard to the infection, and then 
its more and more accelerated course henceforth 
advances irremediably. 

In these circumstances, if it is legitimate to con- 
nect the simultaneous lowering of the general con- 
dition with the progress of the infection, it is 
natural to infer, during improvement in the course 
of treatment, a temporary abatement or even a 
real remission of the infection. It is thus very 
important to reeord the variation of the patient's 
condition of nutrition along with the direct 
clinical manifestations, 

As regards this, we must proclaim as an important 
improvement the introduction by Pirquet [10] of 
a formula of general value, which characterizes 
rapidly, and with sufficient exuctness the state of 
nutrition. The usual simple record of the weight 
is, indeed, only of value so long as the age, height 
and sex oi the subject are considered. If we are 
dealing with a child, as a result of the increase 
in size that may have occurred, an increase in 
weight, in a given time, does not necessarily 
signify a corresponding amelioration in the state 
of nutrition, 

If one wishes to compare the state of nutrition 
in different subjects, the unequal individual develop- 
ment of the legs also conduces to falsify the re- 
sults, based merely upon measuring the height. 
One sees from this, ‘considering the various elements 
in question, how complicated, in reality, such com- 
parisons are and how easily they are rendered 
erroneous. 

Relying on the former works of Henning, which 
establish that in man the length of the intestine 
is equal to about ten times the height (H) of the 
subject seated (measuring from the seat to the 
vertex) Pirquet shows that the intestinal surface 
itself corresponds to the square of this length (H?). 
Extending his research, Pirquet also verifies that 
the cube of (H) is equal to ten times the weight of 
the body in grammes (P). Thus, the state of 
nutrition N = d a formula to which, by the con- 
traction of a Latin phrase defining it, 
has given the name of pelidisi. 

According to Pirquet, the normal pelidisi of an 
adult is equal to 100, and in physiological limits 
may be raised to 105 in fat individuals, and fall 
to 95 in thin individuals. In the growing child, 
the pelidisi is a little lower, One may admit, 
in general, however, that a fall below 94:5 in- 
dicates a condition of under-nutrition ; when it 


the inventor 





reaches 92 and under, the American Mission d 
Help, whieh has applied this formula on a larg 
scale, considers that the under-nutrition thus re 
vealed is an indication that a supplementary gran 
for nourishment should be made. 

The value limit of 94:5 having been definite) 
confirmed by the repeated examination of mo 
than 150,000 children, it is not necessary to insis 
on the considerable practical importance oí th 
pelidisi for the rapid and sufficient determinatio 
of the state of nutrition. 

Citing a personal instance, I will indicate th 
comparison of the state of nutrition in two youn 
girls, aged 8 and 9 years respectively, and of th 
same height, measuring 133 cm., the first wein 
30.3 kg., the second 28:6 kg. Do they both show 
good state of nutrition, and in which is it ma 
accentuated? The calculation of the pelidi 
aliows us to determine these questions easily an 
without ambiguity, 

The first little girl measuring, when seuta 
72 cm., the second only 68 cm. (H value) ti 
result is that the latter has a pelidisi = 9€ 
absolutely satisfactory for a child, whilst her litt 
companion, who has a more favourable appearane 
if one judges in the usual way, having the san 
height, but being heavier by 1:7 kg. presents 
reality a pelidisi of only 93:3, which shows u 
deniable under-nutrition, unsuspected till then. 

Pirquet cites, on the other hand, the followi 
instance: the weight of a nursling has passei | 
tween the third and sixteenth week from 37 1 
to 5.25 kg., increasing thus by 42 per cent, Duri 
this time the pelidisi has, nevertheless, remun 
unchanged — 94, the value of H having pis 
from 35 to 40 em. 

Inversely, the investigation of the pelidisi dll 
one to ,caleulate the optimum weight for e&t 
child. One thus sees the usefulness of th 
vestigation of the pelidisi chiefly for the children 
specialist, and the resulting advantage for the eat 
diagnosis of under- nutrition, 

* * * * 


Asked by the committee of the Society " 5 
feu ni lieu " to treat in the ‘‘ Pavillon Bourget 
at Croisettes s/Lausanne, fifty little French el 
dren from the devastated areas, all infected 
tuberculosis, and of whom about twenty show 
the usual local glands, as well as light pleural 
pulmonary symptoms, it seemed interesting to stu 
the variations of the pelidisi in the course of th! 
and a half months of immunisatory training 
whieh we subjected them. Without exception, 
children have all increased in weight in the c^! 
of the treatment, from 0:8 to 8-1 kg.. the incre! 
on an average being more than 3:3 kg. 

Diagram I indicates the variations of the pel 
in these children. It shows that on their ir^ 
only 6 per cent, of the children were in à © 
nourished condition, 34 per cent, were ur 
nourished, and in 60 per cent. the undernutri! 
was still more marked, After three and ah 
months’ treatment, one ‘could record that for 6 | 


. Feb. 15, 1926] 





THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


57 











cent. of the children the respective gain in weight 
had been 2:200 to 2:900 kg., but, nevertheless, not 
jufficient to compensate their marked under-nutri- 
tion, In 18 per cent, of them who had gained from 
1900 to 5 kg., simple under-nutrition was still 
present, and in 76 per cent, an absolutely normal 
Hate of nutrition was found, 

These results may be considered, without exag- 
eration, as entirely satisfactory; it is interesting 
queue them, si parva licet . . . . with those 
ibtained in Austria in 1920, by the American 
Mission of Help. 

A first study of the pelidisi in the Austrian chil- 
len showed that nutrition was more defective in 


contrary, fallen during the period considered by 
the same amount of 0:35, 

In the French children infected by tuberculosis 
the state of nutrition on their arrival was worse 
than in the children of Vienna, the average pelidisi 
not being more than 91:39. Considering the 
limited resources, they were given very simple but 
sufficient food, and treatment by tuberculin was 
carefully individualized, enabling them to support 
without reaction and in perfect condition varying 
doses reaching, after three and a half months, in 
a number of them, a final dose exceeding half a 
gramme of Koch’s old tuberculin. 

Under these conditions, the average pelidisi of the 


Diacram I, 


CHANGES IN THE STATE OF NUTBITION. 


6025 


50 French children treated 
during 372 months. 


Average Pelidisi: 





37% 


36:5% 


7 
77 
/ 
: 
J 


318% 





129 Country children 
(Vaud, Switzerland) 





l before: 9|:39 after: 95:21 
gain.= 3°81. 
accentuated normal 
under 
į ZY 
| under nutrition state of L] 
à nutrition nutrition. 


Vienna [11-12] (average pelidisi — 91:6) than in 
tertain towns of lower Austria, where it was found 
Mecessary to distribute food (average pelidisi = 
5904). and slightly better in the remaining towns 
Where this distribution was withheld (average 
Ielidisi = 93-68), 

After six to nine months’ assistance, including 
Xp to 400,000 meals per day, on a fresh examina- 
"im of the children it was found that in Vienna 
ithe average amelioration of the pelidisi was 0-90, 
ind in the assisted children in the towns of lower 
Austria 0°35, whilst in the unassisted children of 
the other towns the average pelidisi had, on the 


children treated had risen 8-81 (i.c. to 95:21), thus 
showing, in a period of two or three times shorter, 
an increase fourfold that obtained by the American 
Society of Help in Vienna by the sole use of 
supplementary food. It seems difficult to illustrate 
better the advantages of this specific training of 
the resistanee the importance of which, for getting 
rid of tubereulosis, we have shown previously. 


* * * * 


To appreciate the entire value of the above result, 
with the fifty protégés of '' Sans feu ni lieu," it 
was stil| necessary to compare their state of 
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nutrition at the end of the treatment with that of 
Swiss children, living in the country, with regard 
to whom no statisties had been previously estab- 
lished. 

For that purpose we have examined six classes 
cf children (129), representing almost the entire 
infant population of two prosperous villages taken 
at random, in no way different from the neighbour- 
ing villages, not having any factory and being 
entirely devoted to farming. The results of our 
investigation have proved most disappointing. (See 
Diagram I.) We found a good state of nutrition 
only in 31:7 per cent. of the children, under-nutri- 


Diacram II. 


MORTALITY per 10,000 LIVING 
from every age in 1909 (after Ascher) 
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The scale figures on the left of the chart represent the mor ality from 
specitic complaints ; the figures on the right represent the general mortality 
scale (the heavy line). 


tion in 36:5 per cent. and 
nutrition ir 81:8 per cent, 
A definite conclusion may be drawn from these 
facts: On their arrival in Switzerland, the fifty 
French children wers suffering from under-nutrition 
and tubercular infection: considered only as “ pre 
disposed "" they would siraply have been lodged in 
the country like their companions of the holiday- 
camps, Under these conditions, even in prolong- 
ing their stay indefinitely, one could not reasonable 
hope to see them surpass, as regards their state 
of nutrition, the country children with whom they 


accentuated under: 





would have been kept. In other words, instead 
of finding, as on their arrival, a good state ol 
nutrition in only/ 6 per cent, of the children, on 
could have found it on their departure at the mos 
in 31°7 per cent, of them as among the peas 
children of the country. 

In reality, in addition to simple but sufħcien 
ncurishment, the children were given an accelerate 
treatment for their tuberculous infection: site 
three and a half months, 76 per cent. of theo 
showed a good state of nutrition. It is, therefore 
nc exaggeration to attribute this considerable ir 
crease in the percentage of the children, with 
normal pelidisi, to the special treatment ths 
was granted them. 

In short, in not only correcting the under-nounsh 
ment, but, by treating at the same time the accen 
panying tubercular infection, the gain realized à 
lo nutrition has been more than doubled, (76 p 
cent, compared with 31-7 per cent.) 


* * * * 


Why do we encounter such defective nutritio 
in our country children? Must we blame a dee 
tive diet badly adapted to the child, although suf 
ciently abundant? Since by actively treating il 
children infected by tuberculosis, one finally ariv 
at the result that a normal state of nutrition 
found among them, about two and a half tin 
more frequently than amongst the peasant childr 
of the district. Does this mean that in the iniu 
population of our country districts, reputed | 
healthy, the tuberculous infection is much mo 
widely spread than is generally thought, and | 
responsible for the existing state of malnutritz 

We may be well enough informed regarding t 
frequency of the tuberculous infection in chiit 
living in towns, and particularly in large tov 
but we still lack positive information as to 5 
prevalence in the country districts. It is inde 
far from easy to obtain information regarding '! 
The peasants are apt to look with distrust on th 
intervention of the physician, and the simple " 
action of Pirquet, however, inoffensive, cannot | 
praetised without diffieulty in series, except ! 
hospitals. 

Consequently we acknowledge the good se" 
and intelligent goodwill of our peasants, Whe 
advised of what we were asking, they immediate! 
placed their children at our disposal, thus ensurt 
the prompt success of our inquiry. The result 
unfortunately, more than confirmed our apprehel 
sions. In the youngest children (from 7 to 10 year 
a positive Pirquet was present in 29:4 per ce? 
and in the older children (from 10 to 15 years! * 
found it in 61:1 per cent., i.e, twice more frequent!) 

As it is hardly possible that contamination | 
the family be greater after ten years of age th 
ealier, it is probably to the schools, until fur 
information, that we must attribute this form) 
increase of the infection between 10 and 15 yest 

The objection may be made that our res st 
refers to a limited number of children; we r^ 
this very much. However, having examined, w’ 
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few exceptions, all the children attending the village 
school, in a district in no way conspicuous by its 
tubercular mortality, we doubt whether the result, 
if recorded elsewhere, would be essentially different. 
| Undoubtedly there is an important and extensive 
inquiry to be made, which only the Government 
ean achieve satisfactorily. The elementary school 
being obligatory in our country, we have the right 
to exact that full guarantee be given that children 
annot contract tuberculosis there, 
| We can now elucidate a last point of our study, 
namely, whether the established bad state of 
nutrition of our country children is due to an un- 
suitable diet, or, is not, as we presumed, the 
direct consequence of tubercular infection, hinder- 
ing the child from thriving. 
| If the latter hypothesis be correct, we must find 
the average pelidisi in the uninfected children 
normal and the contrary in the others. In fact, 
we observed in the children from 10 to 15 years 
with a negative Pirquet an average pelidisi of 
9456, indicating a good state of nutrition, while 
the mean pelidisi in the group with a positive Pir- 
qut had not exceeded 93:47, indicating a charac- 
terized state of under-nutrition. Since we have 
to reason to think that the food was different for 
these two groups of children, or that one of them 
‘had received unsuitable food, it follows that the 
under-nutrition observed is in direct correlation with 
the extent of the tubercular infection, 

* * * * 


[hus we find in the country, as well as in the 
tities, a considerable tubercular infection in chil- 
ien, undermining their vitality. Later they be- 
time patients, but before joining the ranks of those 
who die as a rule between 15 and 40, they will not 
iil to infect new generations of children, thus en- 
sung the perennity of the vicious circle, What 
remedy is there? 

First, we must not wait to fight the infection 
until it has become a disease, difficult to cure and 
dangerous to others. We must, on the contrary, 

k for it in its earliest stages, by the systematic 
‘amination of the children at school (clinical 
‘ymptoms, pelidisi, X-rays and Pirquet’s reaction). 
jdt the first sign of under-nutrition and diminished 
|'sitanee, we must immediately intervene with 
energetic treatment, in which immunisatory 
training must precede physical training. Later on 
twill be necessary to examine periodically the cases 
dealt with, in order to treat them again in good 
time, if necessary. Simultaneously, one must 
Mevent, as far as possible, the spread of infection 
(education and instruction of the people, especially 
ot the patients, obligatory disinfection of each 
|‘partment on every change of tenants), &c. 
|, Such a programme can succeed only with the 

‘lp and active participation of the Government 
ind that of physicians who must be carefully 
trained for this special task and, to be fair, re- 
"ve a satisfactory remuneration for it, 

) ‘hatever diverging opinions there may now be, 

“garding both the respective value of the proposed 








treatment and that of the physical training to 
which philanthropists endeavour to subject the 
children, it is quite evident that all physical 
training would be considerably facilitated if, by 
a previous immunisatory training, three-quarters, 
instead of one-third, of those subjected to it, pre- 
sented, from the beginning, a satisfactory state of 
nutrition. At any rate, it will be agreed that a 
method which is capable in three or four months 
of providing for tubercle-infected children a satis- 
factory state of nutrition in a percentage two and 
a half times greater than that encountered among 
children enjoying country life all the year round, 
deserves the attention of hygienists and physicians. 
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A CONTRIBUTION TO THE STUDY OF THE 
PATHOGENESIS AND TREATMENT OF 
SEA-SICKNESS. 


By Roworo RiBorra, M.D. 
Physician in the Italian Mercantile Marine. 


SEA-SICKNESS owes its origin historically to the 
same epoch as navigation itself. It is only seldom 
that among those who take a sea voyage for the first 
time there are not some who pay tribute to the dis- 
turbance of sea-sickness; but in general only until 
habit has accustomed them to the ill-effects of the 
sea. There exist, however, special conditions of the 
movements of ships which produce this malady even 
in the oldest and most experienced navigators, whilst 
there are some who, in spite of habituation, never 
succeed in conquering their special predisposition, 
and amongst such are not to be missed as examples 
the names of great admirals, such as Nelson, Tegethoff 
and others, who continued to suffer from sea-sickness 
on the slightest movement of the ship. Towards the 
middle of the modern epoch, when navigation com- 
menced to assume vast proportions, authors began to 
concern themselves with this disease, and to-day 
there exist no less than 300 synthetic reviews on sea- 
sickness, but of all the theories which have been 
evolved to explain its pathogenesis none have with- 
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stood the rigours of criticism, so that therapy still 
remains inefficient. 


I.— ETIOLOGY. 


The principal cause of the manifestations and the 
disturbances in sea-sickness is given as the movements 
of the ship, movements that aggravate the syndrome 
in proportion to their variety and violence. 

It is well known that the principal movements 
which the waves impress on a ship are two: (1) Rolling 
(movements in the longitudinal axis); (2) pitching 
(movements in the transverse axis). Pitching causes 
greater suffering than rolling. There exist also dis- 
ordered movemenis which impose the most varied 
oscillations on the ship on which I have laid some 
little stress, and which do not permit of complete 
well-being even in those who have long been habituated 
to navigation, except those who are endowed with 
absolute refractoriness. 

More than & malady, sea-sickness is a functional 
disorder which sometimes presents characters of real 
gravity, from simple oppression or slight nausea to 
persistent and intractable vomiting accompanied by 
phenomena of suffering generally irrepressible and 
producing a really painful symptomatic picture. 
Women are generally more susceptible to sea-sickness 
than men, and this is easily explained when aecount 
is taken of their sensibility, excitability, and gracile 
constitution, which account for their greater pre- 
disposition. 

Regarding age, it is ascertained that children and 
old people are more rarely subject to it, from which 
observation has sprung perhaps the ‘most ancient 
opinion thereon, first expressed and upheld by Plutarch, 
and then in times not remote by Guepratte, that sea- 
sickness was for the most part due to impressions and 
to fear; Guepratte also supported this hypothesis, 
averring that he had observed that children, like 
animals, became similarly immune to it. However, 
I ean affirm that he had not made a very precise 
observation, since what had in effect been seen by 
many others had escaped him, and that is that children, 
even more rarely than adults, for a reason which I 
shall more closely deal with, are similarly affected by 
sea-sickness, and that not even dogs, monkeys and 
horses are exempt from all the very grave disturbances 
which the movements of the ship cause. 


IL--PREDIsPOSING CAUSES. 


Poor digestion and overfilling of the stomach, as 
well as absolute fasting, are causes predisposing to sea- 
sickness. Other predisposing causes are disgusting 
sensations such as a penetrating stench, vitiated air, 
the smell of the kitchen, the sight of persons vomit- 
ing, &c. 

III.— SYMPTOMATOLOGY. 

Sea-sickness begins with a sense of general malaise 
and heaviness of the head, a state of abulia and vertigo. 
On this first disturbance there follows often with 
great precipitancy severe nausea, accompanied by 
salient vasomotor phenomena ; the face becomes very 
pallid, the extremities cold and cyanotic, and the 
respiration embarrassed. All these phenomena reach 


a culminating point when vomiting ensues, afi 
which a slight but false relief of suffering follow 
with another brusque movement of the ship, howev 
all the symptoms return in aggravated form and t 
patient then presents a syndrome of real gravi 
Sea-sickness subsides at once on the cessation of t 
cause and it rarely leaves any sequela. No fa 
cases can be attributed to it. 


IV.—PATHOGENESIS. 


Much—indeed too much—has been written on t 
pathogenesis of séa-sickness and many and vari 
are the theories which have been enunciated a 
upheld. Without detailing the history and critic: 
of these hypotheses, I limit myself to a sim 
enumeration :— 

(1) Theory based on the influence of fear on t 
psyche. This theory was held by Plutarch, and m 
recently by Guepratte, but has no serious foundati 

(2) Theory of the miasmatic or microbie ca: 
(Semanas), not now held by anyone. 

(3) Theory of diminished force of the blood in ! 
arteries (Pellerin and Fischer) opposed to the the 
of Wollastone—has not withstood the simpl 
criticism. 

(4) Theory of the congestion of a special segment 
the nerve centres and of the spinal medulla; not ev 
the author justified this hypothesis experimentally. 

(5) Theory of repeated cerebral commotion : fi 
held by Fopsagewiss and later by Lusey and Janowl 
a theory also easily destroyed. 

(6) Theory of the ennervation of the cephalo-rac 
dian fluid, held by Antric in his “ Theorie phisiologig 
du mal de mer.” This one-sided theory was also eas 
destroyed by valid arguments. 

(7) Theory of otic vertigo, enunciated by Erasm 
Darwin and developed by Arronsohne, Orsian, Bonni 
Hewitt and Wilson Fox; a theory which at first b 
a certain amount of support, but has lately be 
abandoned. 

(8) Theory of muscular effort necessary for t 
maintenance of equilibrum (de Rochas) ; easily co: 
bated by the fact that complete relaxation of all t 
muscles by assuming the horizontal posture do 
not abolish the symptoms. 

(9) Theory of the perturbation of the static cent 
(semicircular canals, cerebellum). In recent tim 
much attention has been paid to the condition of t 
circulation in general, and that of the organs 
particular. Bedart was the first to connect sea-sic 
ness with a variation in the direction of gravit 
According to the author visual vertigo does not appe 
capable of producing those variations to which mari 
vertigo is due. This hypothesis, recognized as being 
some importance, did not explain how the variatio 
in the direction of gravity could act on the ampul 
and the semicireular canals, which, according 
Reynold, Darnall, Massini, Barnett, &c. should pli 
the salient part in the pathogenesis of this malad 
especially as Bedart affirmed that deaf-mutes we 
immune from sea-sickness. 

(10) Psycho-somatie theory of Rosenbach. He he 
that the pathological state in sea-sickness consists 
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| local anomaly of the functions of those organs 
mhich are most susceptible to tossing movements 
tithout the intervention of the nervous system, the 
etion of which would be secondary. 

(11) Theory of the repeated difference of pressure 
etween the liquids and solids of the organism 
Letlener and Fischl). 

(19) Theory of diminished respiratory exchange 
Dubois). 

(13) Theory of nervous and muscular exhaustion 
nd hyperexcitability of the centre of equilibrium 
Schwerdt). 

(14) Theory of the circulatory modification of the 
iain (Bing). 

(15) Reflex theory (Haegen-Torn). 

(16) Theory of the agitation of the abdominal vis- 
era and splenic hyperemia (Dutremblay, Kerandsen, 
Jalliano, Rotondi). 

Amid so many discordant opinions it is difficult to 
btain a definite concept on the genesis of sea-sickness, 
nany having accepted an eclecticism which some- 
what cloaks our ignorance of the phenomenon. 

Doubtless other things than movements of the ship 
which constitute the prime cause of sea-sickness, are 
apable of favouring and augmenting it, such as the 
itmospheric conditions, direction of the wind, the 
lemperature of the surroundings, the smell of tar, of 
cooking and of smoke, dietetic errors, the intestinal 
functions, mental sufferings, abnormal nervous excit- 
Wüty, &e. Eliminating, however, the concomitant 
and predisposing causes, we come to consider the 
Isthogenesis of the disorder, endeavouring among 
$ many theories to arrive at that which is in harmony 
with experimental data, and with symptoms presented 
by every sufferer, and with criteria ex juvantibus, and 
which can be accepted as the most logical and most 
responsive to the control of research. 

The theories which most fulfil these conditions 
appear to be :— 

(1) The theory of Darnall, Massini, and Barnett, 
that of perturbation of the static centre. 

(2) The theory of Dutremblay, Calliano, Rotondi, 
lhat of agitation of the abdominal viscera. 

(3) The theory of Nolf (upheld also by others), 
hat of vertigo from excitation of the vestibular 
terve by hyperemia of the semicircular canals pro- 
ducing irritation of the vagus. 

The first is undoubtedly the most important, as in 
*a-iekness circulatory disturbances are well- 
marked. All explanations, however, fail to determine 
the nature and grade of the modifications of the 
cephalic circulation in its relation as cause and 
lect of the altered functions of the other organs. 

The second, that is, concussion of the abdominal 
"ans and consecutive irritation of the ganglia 
id flexures corresponding to them (Kerandsen, 
Dutremblay, Calliano), was held in great con- 
‘deration, so much the more that the critera er 
litantibus when tested mechanically and thera- 
Peutically appeared to give positive results. 

I consider that the results obtained were due to 
a action which combated some of the symptoms 

"t not the cause, against which we ought to 





concentrate our forces, and not merely against 
phenomena which are the consequences of it. Again, 
therapeutic criteria demonstrate that vasodilators 
(amyl nitrite) and mechanical means (compression of 
the ecliae plexus) give results of little or no 
account. The slight relief from bromides has slightly 
diminished the suffering from sea-sickness, acting as 
they do in all cases of suffering and pain by their 
calming action on the whole organism. 

Recently a gastro-suprarenal theory has been 
enunciated, but I attach little importance to it. It 
is also necessary to study diligently the mechanism 
of action of the symptomatological movement ab 
origine, and then to ascertain the precise therapeutic 
measures to counteract it. Nolf's theory is un- 
doubtedly the most acceptable, being the most logical 
and complete. 


V.—PERSONAL RESEARCHES. 


These were made during voyages from Genoa to 
Rio de Janeiro and to New York and in the 
Mediterranean, under the guidance of Professor E. 
Bertarelli. I experimented with a complex remedy, 
named " zoe," which produces ischemia of the ear 
with an elective calming action on the pneumogastric. 
It comprises two liquids, one of which is applied as 
& tampon soaked with it to the external auditory 
meatus, and the other is taken as drops, and its effect 
is immediate and lasts for seven hours. 

Rather than enumerate the successes of these 
experiences I prefer to describe proved and interesting 
cases. Above all, I can with confidence affirm that 
in all those cases in which instead of sea-sickness 
disturbances from slight movements occur, tampons 
on the ear alone have caused disappearance of the 
premonitory state of malaise and nausea which 
preludes sea-sickness proper. In most other cases 
the drops of the preparation have excited an almost 
immediate sedative action. Here are two cases 
which appear to be of special interest :— 

(1) On the steamer “Tocra” between Civitavecchia 
and Terranova, the traveller R., before embarking 
took fifty drops of the preparation. The sea was 
high and the departure of the vessel was delayed by 
the difficulty in leaving port. The patient had 
affirmed explicitly that he was extremely sensitive to 
sea-sickness, which in him was comparatively violent 
from the slightest movement. On leaving port the 
patient was able to walk about, to smoke, and to eat, 
retiring to his cabin at eleven o’clock to sleep. Next 
morning he awoke in good condition and commenced 
to rise to perform the usual toilet, but had scarcely 
assumed the erect posture when he was suddenly 
seized with vertigo and vomiting. He then lay down 
and took another twenty-five drops of the medica- 
ment; in eight minutes he was able to return to the 
deck, where he remained walking and talking to the 
end of the voyage. 

(2) Signora M. C., a very sensitive subject to sea- 
sickness, had wished to take a voyage to Capri, 
relying on the calmness of the Parthenopian Gulf, but 
was about to disembark at Sorrento, a prey to the 
gravest disturbances. The husband, somewhat more 


62 THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


resistant, had also suffered severely. Supplied with 
the medicament they were persuaded to continue the 
voyage, which they then completed without any 
further disturbance. It is unnecessary to relate 
further cases, all equally successful. In all I 
encountered a toxic excitation of the vagus during 
the sea-sickness. 

The Theory of Nolf.—Dr. P. Nolf, Professor in 
the University of Liege, published an original 
memoir on sea-sickness in 1921. He confirmed 
the already ancient opinion of the vertiginous 
origin of seu-sickness, adding newly-acquired in- 
formation on labyrinthine vertigo, The essential 
organ of equilibrium is situated in the internal 
ear and consists of the three semicircular canals 
arranged in three planes and containing lymph 
uffected by movements of the head, These move- 
ments of the head affect the extremities of the 
vestibular nerves, so that normally the vestibular 
apparatus constitutes the principal organ of the 
sense of equilibrium. 

Excitation of the vestibular nerve in man pro- 
vokes oscillatory movements of the ocular globe 
known as nystagmus, with a sense of loss of 
equilibrium and vertigo, Accerding to Nolf, this 
vertiginous expression exists in sea-sickness, but 
does not constitute its essential character. The 
vertigo, if sufficiently intense, is accompanied by a 
sensation of malaise, cold sweats, salivation, cardiac 
palpitation, facial pallor, sense cf prostration, 
nausea, vomiting and diarrheea, This is precisely 
the syndrome observed in sensitive subjects after 
excitation of the vestibular nerves, either by a 
simple injection of cold or warm water into the 
external auditory meatus by the voltaie current, 
after simply turning in a revolving chair or in a 
game of carousel or see-saw. 

These reactions are readily explained if one 
recalls that the vestibular nerves are in the im- 
mediate neighbourhood of the nerve roots and 
nuclei of origin of the salivary nerves and the 
nerves of vegetative life, the tenth pair (pneumo- 
gastric or vagus). 

Equally by the laws of nervous irradiation, every 
irritation of the vestibular nerve should diffuse to- 
wards these nuclei and create a state of hyper- 
excitability of the nervous elements of which they 
are composed. 

Excessive salivation results from excitation of 
the salivary nerves, and from excitation of the 
pneumogastric a complex of symptoms on the part 
of the heart and the digestive tube. This nerve 
furnishes moderating fibres to the cardiac muscle 
the excitation of which provokes, at its greatest, 
arrest of the heart, slighter diminution in the 
frequency and intensity of its contractions. Hyper- 
excitation of the vagus nerve, termed also vago- 
tonia, tends to diminish the work of the heart, 
and consequently the velocity of cireulating blood. 
It also explains the state of malaise and of more 
or less profound depression of strength, with a 
tendency to syncope. 

In comparison with the cardiac fibres of the 
pneumogastrie the filaments of this nerve, which 
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supply the digestive tube, are excited by the | 
mobility of this organ, so that the hypertonia of 
the vagus creates a condition of generalized spasm 
or of contraction of the digestive apparatus. This 
retards the passage of stomach contents towards 
the intestine, establishing a spasm of the pylorus 
This results sooner or later in drainage to this 
organ, as shown by vomiting, the inevitable con- 
sequence of spasm of the pylorus. 

Sea-sickness, even in the most sensitive persons, 
is not produced instantaneously; it is due to al- 
normal excitation of the vestibular apparatus by 
incessant changes, and rarely to the position of the 
body on the ship in movement; it is augmented by 
the view of the movement of the ship or i: 
contents, of the waves, and probably also by il 
disharmony between the motor reaction which re 
sults from vestibular excitation, and the fores, 
more or less deranged, of equilibrium, 

To sum up, in its essential elements, sea-sickness, 
according to Nolf, is a reflex, and, like all reflexes, 
comprises an afferent or centripetal path towards the 
central nervous system, a centre, and an efferent 
or centrifugal path. The centripetal path is the 
vestibular nerve, the centre is constituted by the 
fibres of origin of the cranial nerves, which preside 
over the functions of the heart and digestive tube 
and its annexes. The centrifugal paths are dis 
tributed in the cranial nerves, and particularly in 
the pneumpgastric. Hence the final result of the 
reflex is an exaggeration of the activity of the 
pneumogastrie nerve, constituting the state a 
vagotonus, Since Nolf's theory was first es 
pounded the new knowledge of the vestibular phys 
pathology and the study of labyrinthine exe; 
tion have thrown a new light on the etiologea 
discussion of sea-sickness. 

It is also now known that a syndrome qu 
similar to that of sea-sickness in labyrinthies sri 
in individuals seated in a revolving chair, the rapid 
revolutions of which produce movement of the 
endolymph in the semicircular canals. Further 
evidence is furnished by the fact that a warm of 
cold douche into the ear provokes abnormal move 
ment in the endolymph of the canals and this 
determines real sea-sickness.  Ruttin, at a time 
when the disturbance of the sea was suppress 
gave a bilateral warm douche: the sea-sickns 
immediately appeared and continued as long * 
the douche. Dragotti has recalled attention to the 
work of Jones, Bárány, and others that deaf mut 
in whom the vestibular mechanism is imperfect? 
developed do not suffer from sea-sickness, Torce- 
was one of the first to uphold this theory. 

Before pursuing this question further, I consi 
it opportune to make some brief anatomophys^ 
logical remarks on the semicircular canals. Thi 
three osseous semicircular canals, superior, poste 
and external, take the form of tubes curved i^ 
arched hoops opening into the vestibule, and havit; 
an ampullary form near one end, The membrane 
semicircular canals occupy the interior of t™ 
osseous canals, and, although not completely t- 
ing them, present the same configuration. 


a i 


Feb. 15, 1926] 


The semicircular canals are filled with endolymph 
and perilymph, clear, colourless liquids, and in their 
ampulle are calcium carbonate crystals (auditory 
powdered otoconia). In some fish these crystals con- 
stitute real stones (otoliths) of three to six centi- 
grammes in weight and represent the auditory 
organ (V. Nuvoli, Pidiologia del l'organo uditivo, 
Loeseher, 1907). 

The large otoliths are evidently in relation to 
the surrounding water in which the fish live, and 
being supported by water on all sides, lose much 
of their weight. The otoconium in higher vertebrates 
comes into direct and immediate contact with the 
nerve terminals and, when sufficient, excites their 
sensibility, which is proved to be marvellously ex- 
quisite. Further, it cannot be denied, as Nuvoli 
ulrms, that the microscopically crystalline con- 
stituents, the otoconia, being more mobile than a 
single large otolith can excite the nerve terminals 
in the macula more particularly corresponding to 
the least movement of the body, and represent 
a comparative progression of the single otolith. 

I leave in this relation the word to Prof. G. 
Nuvoli, who has eviscerated all the vestibular physio- 
pathology in a recent publication. Above all, he 
absolutely denies, and in this is in perfect accord with 
Cron, the hypothesis of Goltz, according to which 
the disturbances of the endolymph contained in the 
semicircular canals which depend on the move- 
ments of the head in this way provide adequate 
tysiological excitation of the ampullary nerve 
«minals. On the one side is the capillarity of the 
membranous canals, and on the other is the density 
of the endolymphatic fluid which rather resembles 
mucus, Considering that the osseous canals which, 
in higher vertebrates contain the membranous 
canals, in fish are sometimes reduced to simple 
looks (gami) which only enclose a small tract of 
the membranous canals, which thus remains almost 
free within the osseous capsule or cartilaginous 
labyrinth, whilst the hook serves exclusively to 
fx the direction of the canal. 

If, then, in fish there is not produced adequate 
excitation of the ampulla, it naturally cannot be 
| produced in the higher vertebrates. The endolymph 
merely represents the natural surroundings neces- 
sary for the life of the vestibular nerve termina- 
tions which were born and live exclusively in water, 
às above pointed out by Nuvoli, 

Goltz's hypothesis, then, accepted for want of 
& better one, and repeated in all the physiological 
treatises, is entirely insupportable. According to 
Nuvoli, the ampullary nerve terminates in a 
manner precisely opposite to that upheld by Goltz. 
He affirms that the semicircular canals originated 
in three planes: two vertical and perpendicular and 
letween them, the third horizontal and perpendicu- 
lar to the first, and therefore corresponding to the 
three dimensions of space, are attached to the 
otolitie vesicle like three soft, flexible handles to 
4 little mobile basket, like a pendulum in the peri- 
lymph. In the movements of the head and body 
the pressure on the otoliths, which, by inertia, are 
the last to follow the movement, will not be more 
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exclusively and directly from above downwards, 
since it is not caused solely by the force of gravity, 
but is felt laterally on the inner surface of the vesicles 
in a direction opposite to that of the movement 
itself, and the membranous canal will be stretched. 
In the other termini the traction will be variously 
distributed among the three semicircular canals, 
depending in the direction of their planes and of 
the movement. 

This traction of the semicircular canals provides 
an adequate physiological stimulus to the ampullary 
nerve terminals, Every movement of the body 
and inflexion and rotation of the head will provoke 
in each vestibule three ampullary sensations of 
different intensity, according to the different 
traction in each canal, by the perception of which 
the direction of the movement can be determined. 
This determination thus depends on two essential 
facts, namely, the special anatomical disposition 
of the three planes, and the varying intensity of 
the ampullary sensation, The three osseous canals . 
have no other function than that of maintaining 
the membranous canals in their assigned planes. 
The otocyst remains the essential element of the 
whole vestibular apparatus, since it alone can satisfy 
the needs of the equilibrium and movements of 
the body, the semicircular canals integrating and 
perfecting their functions. 

Let us now see the anatomical connections be- 
tween the vestibule and the pneumogastric nerve. 
From its origin in the lateral suleus of the bulb 
to its termination in the diaphragm this nerve fur- 
nishes branches to the thoracic and abdominal 
organs. Its anastomosis with the facial constitutes 
the auricular nerve of Arnold, with its two branches, 
one anastomosing with the posterior auricular nerve 
and the other being distributed to the posterior face 
of the pavilion and to the postero-inferior wall of 
the external auditory meatus. 

Excitation and hyperemia of the vestibular ap- 
paratus also produce excitation of the vestibular 
bundle with which it articulates. This vestibular 
bundle is excited directly by the specific peripheral 
sensibility of the vestibular apparatus, and indirectly 
by the general sensibility of the body by means of 
the cerebello-vestibular fibres which terminate in 
the nuclei of Deiters and Bechterew. 

Experimental results are confirmed clinically, in 
that the vestibular bundle can easily become sup- 
pressed by slight and inadequate stimuli, mechani- 
cal, thermal and electrie, and that a lesion in it 
may immediately produce serious oculomotory func- 
tional disturbance, with consequent disorientation, 
which persists as long as the abnormal excitation 
of the vestibular bundle lasts. 

One of these inadequate stimuli is prolonged 
rotation of the body on its vertical axis. Rotation 
of the head and body within normal limits represents 
a normal stimulus for the otolitie vesicle and the 
semicircular canals which react with a correspond- 
ing normal reaction: when, however, the duration 
and speed of the rotation are excessive, as produced 
in a revolving chair, the stimuli, becoming in- 
adequate, induce disturbance of the vestibular 





apparatus, and consequently of the vestibular 
bundle with which it articulates. This immediately 
produces a disturbance of equilibrium even to 
falling, impossibility of walking, vertigo, nystagmus, 
nausea and vomiting, Similar phenomena occur 
when a current of air or of warm or cold water enters 
the auditory canal, causing excessive heating or 
cooling of the vestibular terminations, or when the 
poles of a galvanie current are placed within the 
tragus of the ear or on the mastoid process, in- 
adequately exciting these terminations. 


CONCLUSIONS. 


Accepting a modification of Nolf's theory, I con- 
clude that sea-sickness is a functional disturbance 
due to the hyperemia of the vestibular apparatus, 
produced by the constant changes in the position 
of the body on the ship in movement (movements 
which have an opposite direction in pitching and 
rolling) by which at first the semicircular canals 
and the endolymphatic liquid simultaneously follow 
the movements of the body, and that when they 
have a movement in the opposite direction the 
endolymphatic liquid continues to be carried in 
the direction produced by the first impulse and 
then goes inversely to the movements of the semi- 
circular canals, which follow: all the movements of 
the body. In this way the endolymph is made to 
impinge on the ampullie of the semicircular canals, 
producing vertigo. 

Movements of the ship will excite different semi- 
circular canals, especially of the superior and pos- 
terior canals (rolling and pitching). Excitation and 
hyperemia of the vestibular apparatus produce a 
reflex vertigo with exaggeration of the activity of 
the pneumogastrie nerve (vagotonic state). In 
these conditions the best remedies are those which 
aet as sedatives to the vagus, and tampons produc- 
ing ischemia introduced into the external auditory 
meatus. 

Numerous experiences have produced satisfactory 
results, which have been confirmed by means of 
criteria ex juvantibus the correctness of the ætio- 
logieal theory. 

Posrscript.—Having submitted the preceding 
publication in homage to the great Italian clinician, 
Augusto Murri, he had the courtesy to reply in 
these terms :— 

"The argument is as obscure as it is ancient, 
but your better knowledge and perspicacious ob- 
servations have radiated much of the darkness 
which surrounds this phenomenon so common and 
so well known, though still mysterious. The im- 
portance of the vestibular nerves, of the vagus, of 
the semicireular canals and of the otolith has been 
clearly put. But the phenomenon of the equilibrium 
of the body is very complex. In addition to the 
canals, the vestibule and the vagus, there are at 
least two other phenomena yet to be explored: our 
consciousness of equilibrium lost or menaced, and the 
faculty of reacquiring it voluntarily. It is true that 
all this is physiology of the whole eneephalon and 
not merely special to sea-siekness, but is there any 
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sea-sickness without the cerebrum and cerebellum’ 
I cite this that light may be thrown on it, not to 
cast doubt on the pathogenesis. Y 

These observations will induce me to prosecute 
further researches, during which notice will be 
taken of Prof, Trocello's work. 

Trocello (Annali di Medicina Navale e Coloniale, 
Nov.-Dec., 1916) treats at length the pathogenesis 
and wtiology of sea-sickness and concludes that the 
disturbances are not be be considered merely as 
labyrinthine vertigo. 

It is a vertigo of general kinesthesia in which 
the vestibule also appears to play some part. Vertigu 
is a phenomenon of consciousness and, in the case 
of sea-sickness, it is provoked by disturbance of the 
automatice centres of equilibrium only in that i 
is averted from the superior psychic centres, Tl: 
cause of the kinssthetic vertigo,’ according tò 
Trocello, is always to be sought for in passive 
movements of the extended body, acutely, in 4 
continuous and prolonged manner, to determine 
static and dynamice equilibrium ; movements 
which occur in different planes, which are unusual 
for the subject and which possess accessory charac: 
ters, such as brusque and fleeting vibration and 
interruption, 

The conclusions of Trocello thus answer Pri. 
Murri's observations, and I agree that sea-sicknes: 
is a more general phenomenon. Nevertheless, it 
appears to me that sea-sickness is chiefly a ves 
tibular vertigo complicated by vagus irritation. 
This is, however, not to exclude the insufficiency 
of the automatie centres of equilibrium (Troecdi 
which, without doubt, have a value not negligi, 
for the reason acutely stressed by Murri that er 
sickness cannot exist without the cerebrum ind 
cerebellum, 

In any ease the practical result remains that 
medicaments which exert a depressant action on 
vagus tone and on the vestibule give the mcs 
brilliant results, and this is concordant with 
Trocello. y 

My experience and observations confirm t™ 
hypothesis already set forth, to which may be 
added insufficiency of the automntie centres w 
equilibrium, 


Geographical Distribution of the Milkweed Flage! 
late, Herpetomonas elmassiani (Migone) (Francis O 
Holmes, Phytopathology, May, | 1925).— Herr 
lomonas  elmassiani (Migone), previously known 
to oceur in Maryland, was found to be present 
in the latex of milkweeds (Asclepias syriaca L.) 9 
far north on the Atlantic coast as the northert 
boundary of New Jersey within a few miles of the 
Hudson River. Points in New York State and !! 
Massachusetts were examined without positive 
results. 
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SPIROCHÆTAL PULMONARY GA NGRENE. 


Buoxcutar, or pulmonary spirochetal infection 
Wag first described by Castellani in Ceylon in 1905. 
n) findings were soon abundantly confirmed by 
any authorities and from many parts of the world, 

as now been found not only in Ceylon, but 
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also in India, China and Indo-China, the Philip- 
pine Islands, North and Equatorial Africa, being 
especially common in the Sudan, in the West 
Indies and in America. It has recently been en- 
countered in various parts of Europe, mainly in 
the Balkans, in Switzerland, Italy, France and 
England. It would thus appear that the disease 
has quite a cosmopolitan distribution. 

The brunt of the affection has hitherto been con- 
sidered to fall on the bronchi, a form of bronchitis 
resulting, which may be acute, subacute or chronic 
in type, The acute type is often mistaken for 
influenza and malaria. Examination of the sputum 
lor the presence of Pfeiffer’s bacillus will distinguish 
the affection from influenza, and the examination 
of the blood for plasmodia will differentiate malaria. 
In the subacute and chronic types the presence of 
blood in the expectoration is so prominent a sym- 
ptom that Violle termed the affection '' bronchite 
sanglante.” It is generally diagnosed in the first 
instance as phthisis and only after repeated negative 
examination of the sputum for tubercle bacilli ana 
the recognition of Spirocheta bronchialis, which 
is generally present in very large numbers, is the 
correct diagnosis arrived at. From endemic hæmo- 
ptysis bronchial spirochetosis is readily distin- 
guished by the absence of ova of Paragonimus 
ringeri Cobbold on examination of the sputum. 

The causa! organism was termed Spirocheta 
bronchialis by Castellani, and both he and Fan- 
tham consider it to be a separate species and quite 
distinet from the several varieties of spirocheta 
encountered in the mouth, either in health or 
disease, This view has lately been challenged, 
especially with respect to the organism found in 
eases of pulmonary spirochetosis where gangrene 
of the lung is upt to supervene, and evidence is 
now accumulating that pulmonary gangrene may be 
caused by spirochetes and fusiform bacilli aspirated 
from an unclean mouth, and that it may be pre- 
vented by proper oral measures, and the causal 
organisms can readily be found in the washed 
sputum. The etiologic relationship of spirochetes 
and fusiform bacilli to pulmonary gangrene is 
evidenced not only by the predominance of these 


organisms in early gangrenous areas, but also by 


the faet that gangrene with death in a few days 
was, produced in guinea-pigs by the injection into 
traumatized tissues of material from  pyorrhea 
alveolaris, dental caries, pulmonary gangrene and 
Vincent's angina containing innumerable Vincent 
spirochetes and fusiform bacilli, The relationship 
of oral spiroch:etosis to pulmonary gangrene is em- 
phasized by the production in the rabbit of pleuro- 
pulmonary gangrene following the intrabronchial 
injection of material from dental caries containing 
innumerable Vincent spirochetes and fusiform 
bacilli. 

In the course of two years Kline and Berger 
(Journ. Amer, Med. Assoc., November 7, 1925) ob- 
served sixteen cases of pulmonary spirocheetosis at 
the Mount Sinai Hospital in Cleveland, and con- 
sider that this number gives a better idea of the 
incidence of this condition than the fact that only 
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fifty-two cases have thus far been recorded in the 
literature of the United States. In five of the cases 
in which definite gangrenous necrosis with cavita- 
tion was present, arsphenamin treatment apparently 
prevented death and resulted in practically com- 
plete disappearance of symptoms. Five cases in 
which there was extensive pulmonary or pleuro- 
pulmonary gangrene, and in which no treatment 
was given or treatment when the patients were 
moribund, resulted unfavourably, In five cases in 
which there were less severe acute pulmonary 
lesions arsphenamin treatment resulted in prompt 
cure. 

The onset of pulmonary gangrene in the course 
of any respiratory condition should then be sus- 
pected when the sputum becomes brown and foul- 
smelling, and there is an increase in the severity 
of the existing signs and symptoms, A diagnosis 
before any appreciable pulmonary destruction has 
occurred may be made by finding Vincent spiro- 
chetes and fusiform bacilli in the sputum after 
careful washing. 

Spirochetal pulmonary gangrene is a distinct 
entity and can be prevented by eradicating the 
primary oral focus. It apparently develops as a 
result of the aspiration of spirochetes and fusiform 
bacilli from the oral cavity. It may be engrafted on 
any acute or chronic pulmonary condition, but is 
usually unrecognized, principally because its sym- 
ptoms, although characteristic, are attributed tc 
the primary disease. It is a grave complication, 
and if untreated is frequently the cause of death. 
Arsphenamin therapy is apparently a specific in 
this as in other spirochetai infections. 

F. E. T. 
—————9————— — 


Annotations. 


Plague and the Regulation of Numbers in Wild 
Animals (C. S. Elton, Journal of Hygiene, October, 
1925).—A short account is given of the occurrence 
of plague in wild mammals other than ‘‘ domestic `’ 
rats and mice. Enough is now known to show that 
such epidemics are of great practical impor-. 
tance. The method by which most rodents regulate 
their numbers is as follows: increase in numbers 
over several years up to a point at which an epidemic 
of some sort occurs, which kills off a large propor- 
tion of the population. Increase then takes place 
again, and is followed by another epidemie, and 
so on indefinitely. These periodic fluctuations are 
probably controlled by widespread climatic fluctua- 
tions, the best evidence for this being that in certain 
cases the former run synchronously in widely separ- 
ated countries. There appears to be a dominant 
short period in fluctuation of three to four years. 
and a large movement of period ten to eleven years, 
both in North America and Europe. The fact that 
the eleven-vear-old sun-spot evele roughly corres- 
sponds with the larger movement is significant. 

The data available from Eastern Asia suggest that 


there, too, small mammals fluctuate periodically in| 
numbers, and with similar periods to those of North | 
America and Europe. There is also some evidence | 
that the maxima of the ten to eleven-year fluctu: | 
tions coincide in Eastern Asia and in North America, | 
just as those of the three to four-year period coin- | 
cide in North Canada, Greenland and Norway. 
Evidence is given that the plague marmot (Arctomys 
bobac), and other rodents carrying plague, are liable 
to these fluctuations. If this proves to be true it 
may be possible, when fuller data are available, to 
forecast with some accuracy the years of epidemics 
among these animals, and if this can be done w 
shall have some means of gauging the likelihood of 
the occurrence of plague outbreaks in the humin 
population of those regions. The available data ar 
admittedly fragmentary, but it is probable that 
between the years 1931 and 1934 epidemies among 
A. bobac in Transbaikalia and Mongolia will be 
severe, and that these events will lead to an in 
crease of plague mortality in man. 





Remarks on a New Flocculation Reaction for the 
Serodiagnosis of Malignant Disease (H. J. B. Fry, 
Brit. Med, Journ., February 4, 1925).—The pr- 
paration of an antigen and its mode of employmer: 
in a simple flocculation reaction for the diagnosis ví 
malignant disease are described, Tested in 500 cases 
of both malignant and non-malignant conditions 4 
correct result was obtained in 75 per cent. Exe 
in one case uniformly negative results were obtained! 
in healthy persons. In the absence of malignant 
disease flocculation seldom occurs in syphilitic cos- 
ditions, but a control Wassermann. test is advisab: 
In acute febrile conditions, such as sepsis and tub 
culosis, positive flocculation may be obtained. 





` The Relation of  Herpetomonas — elmassiiti 
(Migone) to its Plant and Insect Hosts (Francs 
O. Holmes, Biological Bulletin, November, 1925. 
---Histological studies of the milkweed host 0! 
the flagellate Herpetomonas elmassiani (Migone: 
showed that the organisms were confined to thi 
latex system, in which they were intracellular but 
not intracytoplasmic. The latex is secreted into 
the general cell vacuole of the latex duct, and it 5 
in this that the organisms were found. No other 
cells or parts of cells were found to be penetrated. 
During the early part of the summer one or à very 
few latex cells in a plant were sometimes infected 
for in Asclepias the original latex cells of the 
embryo never fuse. Because of this condition occ« 
sional localized infections appeared, in which a fe 
leaves of the infected plant were found to be free 
from organisms, The flagellates of Oncopeltus 
fasciatus (Dall), à red and black hemipterous inse! 
suspected of being the insect host of H. elmassir'! 
(Migone), were found to inhabit the three-lobe? 
thoracic salivary gland. In the gland these VER 
definitely localized, colonizing only the dorsal an 
anterior lobes. 
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Leukoplakia Buccalis (Howard Fox, M.D., Jour- 
ial of the American Medical Association, Novem- 
ær 14, 1925).—Leukoplakia occurs chiefly in men, 
specially of middle age. It is rare in women and 
n full-blooded negroes. The essential cause of 
eukoplakia is unknown. Syphilis acts as a pre- 
lisposing cause in the majority of cases. In a 
minority of cases such a relationship can be defi- 
titely excluded. Various sources of local irritation 
iet as predisposing causes, including tobacco, alco- 
lol, rough teeth, and gastro-intestinal disturbances. 
Df these, tobacco is undoubtedly the most import- 
it.  Leukoplakia is a frequent forerunner of 
tancer, though it may exist for years or decades 
before the appearance of any malignant change. In 
the treatment of leukoplakia, prophylaxis is all 
important. The permanent eure of leukoplakia is 
dificult, the best agent for this purpose being 
apparently radium or the actual cautery. 





A Bacillus of the Paratyphoid Group (Howard 

Anderson MeCordock, Bulletin of the Johns Hop- 
kins Hospital, December, 1925).—A bacillus of the 
paratyphoid group, apparently unencountered by 
previous investigators, is reported. Culturally it is 
similar to the other paratyphoids, but can be differ- 
entiated from them by its low avidity for rhamnose, 
filing to ferment this sugar in 24 hours, and the 
ence, or only slight production, of gas in all 
whohydrates except xylose. Agglutination tests 
lare no doubt concerning its individuality, and 
iglutinin absorptions sharply separate it from the 
(her paratyphoid types. The organism is patho- 
genic for mice, rabbits, guinea-pigs, but especially 
İr rats, For the bacillus here described the author 
proposes the name Salmonella muriotitis. 


———9——— 


Current. Literature. 





Tue INbraN MEDICAL GAZETTE, 
November, 1925. 


A Note on the Value of Iodine Intravenously in 
the Treatment of Influenza (C. P. V. Shunker).— 
During the month of June, 1925, there occurred 
it the Central Jail, Bellary, an epidemic of in- 
uenza; sixty-six cases were admitted to hospital. 
Al the eases were of the typical acute catarrhal 
variety. Twelve cases were complicated by lung 
tonditions, pleuro-pneumonia or broncho-pneumonia- 
There were no deaths. Iodine used intravenously 
proved beneficial in the severe cases and brought 
about a marked improvement in the general con- 
dition of the patients in a short time. There is 
no danger attached to the method if the usual 
Precautions are taken, 

The Mosquito Factor in the Malaria of Assam Ten 
Gardens (C. Striekland).—Of the known malaria 
amers which occur in Assam, Anopheles funestus 
ind A, aconitus, represented in the paddy-fields, arc 


very dangerous; probably during the rains A. culi- 
cifacies breeding in pools of pure water is also of 
danger; A. maculatus, breeding in spring water, 
eannct on present evidence be incriminated with 
doing much harm; A. umbrosus lurks in all un- 
drained jungle, which should be viewed with great 
suspicion, and A. jeyporiensis takes no unimportant 
part in the causation of the disease. Of the 
measures for mosquito control, screening houses 
and especially clubs seems to be the most desir- 
able, and an attempt should be made to sterilize 
the blood of children. 


The Treatment of Malaria with Peracrina 308 
(Wm, Fletcher).—Peracrina 303 is a chemical 
compound of acriflavine with a specific albuminate. 
The pills consist of a mass of yeast cells and a 
little starch, stained with a yellow dye, weighing 
about 10 gr. each. It is impracticable to administer 
peracrina for a long period and in the large doses 
recommended by the makers, and it is also too 
expensive for general use. The clinical tests made 
in Kuala Lumpur did not show that this product 
had any effect upon malaria parasites.. The para- 
sites may increase during treatment with pera- 
erina and it is dangerous to employ it in the place 
of quinine. 


<> 
Bediews. 





AN ELEMENTARY COURSE IN TROPICAL HYGIENE. 
Part I. By Mary G. Blacklock, M.B., B.Sc., 
D.T.M., Lady Medical Officer, West African 
Medical Service, with a Preface by Andrew 
Balfour, C.B., C.M.G., M.D., B.Sc., F.R.C.P. 
Published for the Tropical Diseases Bureau by 
John Bale, Sons and Danielsson, Ltd., London. 
1926. Price 1s. net. 


This booklet of forty-four pages is intended to form 
the first part of a school primer on tropical hygiene, 
and is written in the simplest language so as to be 
adapted to the needs of the child's mind, and the 
lessons are driven home by the presence of a few 
simple but arresting drawings of birds, flies, mosquitoes, 
and rats. After a few introductory lessons, the in- 
struction is carried on in the shape of a story, which 
should serve also to keep the children interested. Dr. 
Blacklock has thoroughly succeeded in conveying the 
basic facts of tropical hygiene in a manner which 
should thoroughly appeal to her young listeners. 


DEPARTMENT OF HEALTH MALARIA RESEARCH 
UNIT, HAIFA, ANNUAL REPORT, 1923. 


The Malaria Research Unit of the Department of 
Health at Haifa, which is maintained by the American 
Joint Distribution Committee in co-operation with the 
Government of Palestine, has issued this excellent 
Annual Report, beautifully printed, well illustrated, 
and provided with good maps. The close corre- 
spondence in Palestine between the calendar year and 
the malaria season makes it convenient to adopt the 
former as the basis for purposes of control, compilation 
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of records, statisties and reports. The first part of this 
report deals with the control demonstrations, which 
enabled the Unit to obtain a considerable amount of 
useful information as to the prevalence of malaria in 
different parts of the country, its etiology, nature of 
breeding-places, types of anopheles mosquitoes, &o., 
as well as serving as an excellent means of practical 
education of the publie at large in the value of malaria 
control. The second and third parts deal with the 
permanent drainage work carried out by the Unit or 
by other agencies with Unit supervision, and with the 
work of the laboratory. We should be glad to see 
other annual reports reach the high standard of 
this one. 





HANDBOOK OF TnoPICAL DisEASES. By Many 
Writers. Edited by Carl Mense. Vol. I. 3rd 
Edition. 1924. Barth, Leipzic. 


This magnificent volume constitutes the first volume 
of Prof. Mense’s Tropical Diseases, which has now 
reached its third edition. It deals fully and system- 
atically with arthropods and the diseases which they 
transmit, from the pen of Dr. Eysel, of Cassell, and 
with hematology as applied to tropical medicine, from 
the able pen of Dr. Victor Schilling, of Berlin. So 
well and thoroughly is the work done that this hand- 
book may be looked upon as the authoritative German 
work on tropical diseases. Each section contains an 
extensive bibliography of the subject, in which it is 
gratifying to note that references to the English 
literature figure quite extensively. The illustrations, 
which number 341, along with twelve plates, of which 
five are coloured, are beautifully executed and con- 
stitute quite a feature of the work. A copious subject 
index completes this very fine and exhaustive treatise. 





BATS, MOSQUITOES, AND DOLLARS. By A. R. 
Campbell, M.D. 1925. The Stratford Coy., 
Boston, Mass., U.S.A. 


This curiously-named book contains some curious 
reading. The author, Dr. A. R. Campbell, claims to 
have made an intimate study of malaria, having 
limited his practice to that disease and typhoid fever. 
The book is divided into four parts. Part I deals 
with bats, mosquitoes, and dollars, and gives the title 
to the work. It discusses seriatim four statements 
or, as the author calls them, allegations, namely: 
(1) That the malarial mosquito is one of the greatest 
enemies of mankind. (2) That the bat is one of man's 
best friends, because it so relentlessly destroys the 
malarial mosquito, that insect being its natural and 
prineipal food. (3) That we can build a home for 
bats' in a scientific manner to meet the requirements 
of their most singular habits, and one which they will 
inhabit: a home where, being protected from their 
natural enemies, they will increase in countless 
numbers and eradicate the malaria in its vicinity ; 
and (4) That each bat roost, in addition to its great 
hygienic value, is in itself a little gold mine, by reason 
of the cash obtained from the natural high- grade 


' A photograph of a bat tower, or roost, appeared in our issue 
of November 2, 1925. 






fertilizer; guano, which it will certainly produc 
Part II deals with dragon-flies. Part III with bed 
bugs and small-pox and the eradication of small-pox by 
other means than vaccination. Part IV describes the 
author's views on the functions of the spleen, whilst 
a glossary of technical terms used, couched in th 
simplest possible phraseology, indicates that e 
author had his eye on the general, rather than th 


medical, publie wheh writing this book. | 


MEDICAL EDUCATION. A COMPARATIVE suad 
By Abraham Flexner. The Macmillan Company 
New York. 1925. Price *2.50. 


In this comparative study of 334 pages, Mr. Abrabi | 
Flexner has given a comprehensive survey of the sia] 
of medical education at the present day in the various 
countries of Europe, in Canada and the United States, 
together with a critical review of its progress during 
the last fifteen years. Mr. Flexner takes a wide view 
of his subject, and discusses in turn general education, 
the basic sciences, the curriculum, the laboratory 
sciences, the clinics, and the institutes for medical 
research. A chapter on the important question of 
costs is also included. This volume is the mor 
welcome as so little has been written on this subject 
in English, and so much information has been gathered 
together in its pages, that it is absolutely essential tə 
all who are interested in the subject-of medical educa- 
tion, whether from the point of view of educational 
methods or concerned with the organization of medical 
schools in any part of the world. 





PROCEEDINGS OF THE INTERNATIONAL CONFER 
ENCE ON HEALTH PROBLEMS IN TROPICAL 
AMERICA (held at Kingston, Jamaica, B.WL 
July 22 to August 1, 1924). 1924. Bos 
Massachusetts, The United Fruit Company. 


The volume is a record of the proceedings of the 
International Conference on Health Problems in 
Tropical America, which met at Kingston, Jamaica, 
July 22 to August 1, 1924, by the invitation and 
under the auspices of the Medical Department of the 
United Fruit Company. Delegates were invited to 
represent universities, medical societies, health organ- 
izations and governments, and the list includes many 
names eminent in tropical medicine, both from Europe 
and America. Following the scientific sections a 
Kingston, the members of the Conference were given 
an opportunity to inspect and study the medical and 
sanitary work of the United Fruit Company in its 
divisions in Honduras, Guatemala, Costa Rica, Pan- 
ama and Colombia. Following an address of welcome 
in glowing terms by Dr. Deeks, the General Manacer 
of the Medieal Department of the United Fru: 
Company, are seventy papers contributed by the 
members of the Conference. These seventy papers 
comprise a wide and comprehensive discussion of 
almost every aspect of tropical medicine and hygiene. 
each by an acknowledged authority in his subject 
They afford much valuable information which no up 
to-date practitioner of tropical medicine can afford to 
overlook. 
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Original Communications. 





INATOMICAL OBSERVATIONS ON THE 
| YELLOW FEVER PROBLEM IN AFRICA. 


By Prof. W. H. HOFFMANN, 
Habana, Cuba. 


Some weeks ago, through the kindness of Dr. 
(ung, I received the kidneys of four cases of 
jspicious yellow fever from Accra, Gold Coast 
slony, West Africa, 

The official reports of the recent epidemics men- 
ion twenty-six cases with eighteen deaths for 1923, 
nd eight cases with seven deaths for 1924, 

The organs reached me in a good condition as 
is quite easy to send specimens of about 1 c.c, in 
ize ina 10 per cent, solution of formalin by sample 
ost in the small laboratory tubes generally used 
or the transport of fæces or blood samples. 

In the anatomical material of twenty-eight cases 
f yellow fever I studied last year! I found the 
esence of casts of lime-salts in the kidney in 
wenty-four cases. My observations have been con- 
imed in a recent epidemic in San Salvador. In 
ty opinion this lesion is very characteristic of 
"low fever. So I was very much interested in 
tudying the kidneys of these West African cases. 

The four cases from Accra uniformly show a 
*"an degree of parenchymatous nephritis with 
imation of hyaline casts often stained by bile 
figment, especially in the secretory part of the 
iüblar system. 

The severe nephritie degeneration and the hiemo- 
thages and blood-easts, which are characteristic for 
low fever, were not present and I did not find 
iy necrotic desquamation of the epithelium nor 
imecasts, which, in my opinion, are produced very 
wutely by infiltration of the dead cells with cal- 
areous substances under the action of the specific 
owerful toxins of yellow fever, but in no other 
lease. The lime-easts would probably not be 
ibsent in all the four cases if they were yellow 
Ever, 

Fig, 2 shows the limecasts in a typical yellow 
ver ease. Fig. 1 shows the kidney of one of the 
West African cases. The difference is evident. 

After my study of the four cases from Africa I 
link that the lesions in the kidney do not corres- 
pond to those of yellow fever. 

In one case I found many hemoglobin-casts. 

is would suggest a case of a hemoglobinuric 
fever rather than of vellow fever, which does not 
produce hemoglobinuria. 

Recently I have seen cases of a fatal disease 
which, even to an expert like Guiteras, clinically 
Remed similar to yellow fever. But Cuba has been 

e from yellow fever for almost 20 years, I had 
the opportunity of making the anatomical study of 
och cases, and was absolutely sure that they could 


| eet PUDE RENE St 


'W. H. Hoffmann : “ The Histopathology of Yellow Fever,” 
Journal of Tropical Medicine and Hygiene, 1924, No. 17, p. 235. 
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not be yellow fever. An examination of the blood 
showed that the disease was caused by a severe 
infection with the parasites of subtertian malaria. 
The parasites were not only present in nearly all 
the red cells, but generally there were two or 
three of them. 

Neither clinically nor anatomically is it easy to 
make the diagnosis of yellow fever in sporadic cases 





Fic. 2.—Kidney of a case of yellow fever, showing the lime 
casts. 


as in West Africa with absolute security, and 
especially to differentiate them from the hæmo- 
globinurie cases. — I think it will often be impos- 
sible without the cultivation of Leptospira icteroides 
and the specifie immunity reactions, 

There is no doubt that a clinical picture similar 
to yellow fever in certain cases may be produced 
by malignant malarial infection, perhaps also by 
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spirochetal infections or even by some still unknown 
leptospiral infections. à 

I know that this study must be necessarily in- 
complete, as the material and the information at 
my disposal are limited. After the anatomical study 
of these four cases I cannot convince myself that 
they are true yellow fever cases. 

My arguments are of rather a negative character. 
What we really want is a positive proof—which I 
lack—that endemic yellow fever still exists in West 
Afriea, because this alone will allow us to take 
the necessary international measures for its im- 
mediate control, which are indispensable, if it is 
present in some form or other. 

This question is of such overwhelming importance 
for the epidemiological safety of the whole world, 
especially for America, that it seemed justifiable to 
contribute with such an incomplete observation 
to the discussion of the problem. 





MALARIA IN WEST AFRICA IN 1893. 
By G. Rome Hatt, M.D. 


Tue first acquaintance with this disease was made 
by the writer in 1893 at Lagos, West Africa, in the 
Colonial Medical Service. Although at that time 
Laveran had designated the mosquito as the 
greatest factor in its production, these views had 
not yet authoritative sanction: the School of Trop- 
ical Medicine had not been founded, and the exact 
link between the insect and the disease had not been 
established. It was about four years after this that 
the present scientific attitude to the disease began 
to develop. 

At that time the new medical man did well to 
listen with respect to the views of the Old Coasters, 
their laymen experiences were worth studying. It 
cannot be said that the first trained medical men 
from the above school extended the sante courteous 
hearing to those of their own profession who had 
been treating the disease not without skill, and not 
without a large measure of clinical success, of the 
nature of instinctive action that even in this day 
puts the general practitioner of thirty years’ experi- 
ence ahead of the man fresh from the schools. 

You were told when you came ashore that your 
expectation of life was seven years; very few men 
then came out after thirty for the first time, the 
Colonial Office rarely sent anyone under 24. The 
white officials then served under a twelve months’ 
term ashore and six leave; at that time you were 
fortunate if you did not spend over seven weeks 
over the two voyages. The commercial men were 
usually under a three years’ agreement. Another bad 
point was that many were far too young in age, even 
under 20. The missionaries came out for a longer 
period, but gencrally had the advantage of a medi- 
cal examination first; this was not the constant 
routine with the commercial men, but if the former 
came out at their own expense they were excused 
a proper standard. The mining industry had not 
then begun: perhaps a dozen white men were at 
Tarquah, on the Gold Coast. 





| 


EARLY IDEAS or THE DISEASE. 


The name itself, the disease due to breathing 
evil airs, shows that for generations it had been 
associated with the odours of decomposition of cer- 
tain localities, especially those of the swamplanis, 
It had become accepted that if a man went ashore 
for a night or two at Sierra Leone, on the way out, 
then about a week from Lagos for the mail bouts, 
that he would probably develop fever within a ‘ew 
days of landing. When there had not been itis 
element of risk it was considered a certainty that 
fever, then a synonym for malaria, would show very 
soon if he did not protect himself against the sun 
by the umbrella at certain hours, and the helmet be 
tween eight and five. The former observation caused 
many old coasters to start taking quinine at Ls 
Palmas in the Canaries, then a week from Siem 
Leone. 

This disease had been specially studied for ova 
two hundred years in the West Indies; at least three 
peculiar facts stood out there. In the Guianas, 
with topographical characteristics apparently th 
same as West Africa, it was possible for childret 
born of European parentage to grow up to maturity 
on the West Coast a very few years of early life wat 
possible, and that not on the coastline. At a Bask 
mission in the grasslands behind Accra, and at í 
higher altitude than the coast, four children hai 
been born, who had lived to go home at an earl 
age. Also, exercise could be taken in the Wes 
Indies without harm that was disastrous on thi 
Coast; cricket, played from early afternoon in thi 
former, was impossible till after 4 p.m. Butu 
Kumassi such was possible; it has an altitude œ 
over 800 feet. 

In the West Indian Islands it was noted how i: 
tudes for many years free from malaria would s 
denly develop it. In the present day you wil 
look for the arrival of previously absent anophilin*, 
or the advent of actively infected persons, if !'* 
former had been there before. Another peculiar 
was that in certain observed localities it was stated 
that the disease could not cross running water! 
occurred on one side of a river, and not upon ‘2! 
other. For many years Axim Fort, on the GdW 
Coast, had the reputation of being one of th 
healthiest official stations, and Kwitta, at the 015 
end, about the worst. The fort stands on a smil 
promontory jutting out into the sea, swept by tht 
prevailing breeze coming straight in off the bli 
water; the small swamp on the landward side v: 
some sixty feet below, the drift in the harmat! 
land breeze was into the bay. But Kwitta was 3! 
a sandspit some twenty miles long, with swam 
some miles deep behind it, and the prevailing south 
west wind came over them on to the town. Per 
sonally mosquitoes gave me but little trouble. f? 
four spells on the Gold Coast I slept without eT 
tains, but only one night there: a specially m3? 
nant breed existed, marked both for pertinacity om 
size. 
Other points had been noticed. That the dovt% 
lized white man who had got over his seasonins 
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wer, as the natives called it, was a much better 
roposition to his employers than the newcomer 
ith his European vigour unspoilt. In fact, if the 
imer was a specially fine specimen of manhood, 
è was regarded as more likely to have a malignant 
ttack. The equivalent experience was well known 
ears ago on board ship, when the finest men would 
iddenly die from pneumonia, being overboard 
itin 48 hours of being ill. The reason was the 
ime: being of high resistance they stood up and 
ipt on duty through the early stages of the disease 
til they crashed. In expeditions where white 
wn had been employed it had been recognized that 
ie Guardsman type was nowhere in ultimate resist- 
we, when ill, to the short stocky man of good 
iest physique. 
It was considered that service in India and 
lalaya did not give a man a better chance in West 
frica, rather the reverse; the exception was that 
x old Dutch official stood the change well. The 
robability was, we know now, that the man of the 
ner experience was not only devitalized, but had 
enign infection, whereas the latter was a survivor 
‘om the malignant infection at Batavia and neigh- 
(ring places. The Dutchman was reputed also 
0 study himself as regards exposure to the sun, 
voiding it as much as possible, and travelling at 
ight by boat as much as he could when he had.to 
$i between his coast stations. 
This state of devitalization was a very real con- 
inion of health; to a definite extent you had to 
Miryour constitution. A certain degree of ancemia 
&m:on: it was a saying that West Africa bleached 
ju, but did not bronze you. From want of mus- 
"lr exertion, and, we know now, the atonicity 
aused by latent infection, there was a softening of 
sue generally, but one result was fewer waste 
toducts except on exertion to cause trouble if 
atabolism went wrong. Cardiac action shared in 
his want of tone by irritability on exertion, 
he respiration became shallower, easily passing into 
uickened arhythm. The diurnal health variation 
i temperature was more marked than at home: 
Pto 99:2 was normal in the sun before profuse 
ftspiration eame on. The skin in health was 
lvays moist, with visible perspiration on exertion, 
tout of the breeze in the daytime. In my case it 
‘ever ceased until the temperature sank below 
3P F. The skin became paler, the epidermis 
hinner, and the glands more patent. This pro- 
se transudation on exertion meant that a man 
Fent about with a cold water jacket around him in 
'te shape of a skin under blood-heat; in my own 
tase the skin often registered three degrees less than 
the mouth, even five on special exertion in bad 
lelh. But these remarks only refer to those who 
undergone a change of constitution; until you 
ad done so you had not become aeclimatized. 
When these changes had occurred there was rela- 
ve safety; a man without a minor enlargement of 
the spleen was not safe. An old coaster’s welcome 
toa newcomer was: '' Well, we will know in six 
Months if we are going to keep you." This change 


might be arrived at in two months if there was a 
severe seasoning fever within that time; if in 
reasonable health you mignt last out nine months, 
as in my own ease. 

When that time arrived the profound change that 
had occurred in metabolism was shown by the fact 
in most cases that the normal motion had ceased 
to be passed in rouleaux, but without shape and 
semi-fluid; this was ordinary in the native. The 
urine on standing a short time became alkaline, at 
any time it tended to visible formation of phos- 
phates, and sometimes was eliminated alkaline, 
remaining so at home occasionally. It is believed 
that these remarks do not of necessity hold good 
in coast life now: reasons will be given further on. 


Tue Socran Errrcrs ÓF MALARIA. 


As has been shown over and over again by reports 
from the School of Tropical Medicine, the whole 
development of the moist tropies was held up by 
this disease, by its effects on both Europeans and 
natives alike. We know now that there were two 
other fevers often mistaken for varieties of malaria, 
or concurrent factors in its incidence—sun and 
yellow fever. A person who has suffered severe 
sun exposure, either acute, or slighter and more 
chronie, has his resistanee to other infections, acute 
or latent, greatly reduced: this was well recognized 
as a Clinical fact. Sun fever is personally regarded 
as a breakdown in the processes of blood-albumin 
metabolism, that such stops short at the first stage 
of albuminoses, these aceumulating in toxie quan- 
tities. When it is remembered that albumins in 
vitro coagulate at 140, and that the solar heat is 
usually at midday 155 at least, and this in a super- 
moist atmosphere, it is easily seen that resistance 
must be kept specially high. The most marked 
feature is that the temperature goes up, and keeps 
up with minor fluctuations, the cerebral disturb- 
ance is more marked than in malaria, and the skin 
has a constant pungent dry heat, perhaps for days. 
Any attempt to force it into action with sudorifies 
is hurtful: diureties and slight stimulation seem to 
give the best results. It is as if the morbid pro- 
duets formed have to burn out before the secretory 
action of the skin returns. 

The other disease was yellow fever: in the early 
nineties it was regarded as a malignant form of 
malaria. When men who had seen this disease in 
the West Indies began to serve in West Africa, 
doubts as to this diagnosis began to be made, but 
the older view was strenuously upheld by the execu- 
tive. It fell to my lot to report a case at Cape 
Coast, where it constantly occurred, in 1908, to 
have my diagnosis repudiated by those who had 
never seen the ease. The result was that my report 
was sent to the Colonial Office, my statement being 
that there was no disease more amenable to preven- 
tive measures, if recognized, Although we were 
then told that it was a disease originating in the 
West Indies, statements made by my native dis- 
penser led me to report it as endemic in the West 
African bush. My attitude was justified when the 


72 THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 





Commission reported some three years after that 
these terrible exacerbations of disease were yellow 
fever, and that it was also endemic: also when a 
request was made by the Tropical Section of the 
B.M.A. annual meeting in 1911 for my views on the 
subject. 

The incidence and relationship of blackwater 
fever to malaria was gone into by me in an article 
on *' The Metabolism of Blackwater Fever ’’ in the 
April number, 1923, Journal of Tropical Medicine. 

Owing to Lagos being on a small island, and 
burials perforce local, it was possible to obtain some 
information as to the native death-rate, as well as 
that of Europeans. There were no accurate means 
of obtaining the percentage rate amongst the latter, 
but that among the natives in the seven years 
ending 1893 appeared to be about 40 per thousand, 
pretty much that of England before the days of the 
modern science of medicine. 1894 was a bad year, 
starting with a burst of.yellow fever, as we now 
know it to have been, 31 deaths occurred out of an 
estimated white population of about 150. A com- 
parison of the deaths for the seven years previous 
showed that the Germans and French died off at 
twice the rate of the British; the former had not 
attained to the tropical instinct, there was decided 
evidenee in Duala in 1915 that they had been apt 
learners. For both these nations the hours of 
work were far too long, there was absence of exer- 
cise, and in the evening lager beer in the one case, 
wine in the other, and other social activities, were 
not eonducive to the retaining of a high resistance. 

Soon after the completion of the war a Committee 
sat on the Gold Coast to review the health of the 
Europeans, statistics were compiled for about 
twenty-one years on either side of 1897. This date 
coincided both with the development of tropical 
medical science and with the influx of Europeans 
to the Gold Coast owing to the mining and other 
industries. For a term of twenty-one years prior 
to that date the mortality for the Gold Coast was 
75 per thousand a year; for the same time after- 
wards it was 18, about an Indian rate. Since then 
it has improved, having been down to 12 per thou- 
sand a year. "These figures need criticism to obtain 
a fuller understanding. They refer to generally 
picked lives, passed as fit to come out, and to early 
manhood or womanhood, and to early middle age. 
Invalids, either of chronie variety, or convalescents 
after grave illnesses, are sent away to recuperate. 
In 1893 there were perhaps 200 white people in the 
Gold Coast ; now there are over 2,000, half of whom 
live in the healthy upland zone, where perhaps only 
a dozen lived before 1897. 


ALTERATION IN METHODS OF LIFE. 


My first voyage out gives some idea of the stage 
of civilization existing. A man who did not possess 
scholastic or other resources regarded service there 
as a variation of purgatory that would stand him 
in good stead in the future. The commercial men 
and the missionaries were a little better off; not so 
many of them had to live isolated lives as the 
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officials. Not that two white men in a stati 
were usually better off than one: general ineg 
patibility, or climatic neurasthenia, often preclud 
friendliness. 

The ship was a mail steamer, saloon over | 
stern, cabins opening direct into it, one bath for 
to thirty passengers. Oil lamps in the cabins, 
electricity, no fans, no ice, and therefore limi 
variety in rations. No sick quarters for passeng 
or crew; that did not come for some years ait 
Cabins of about 400 cubic feet, holding on occas) 
four people, with practically no ventilation exa 
the ship was moving; even then the lattice arran| 
ment might face the wrong way. 

On shore the white men’s quarters were ran 
away from the.proximity of native huts; the 6i 
man researches ‘in the Cameroons showed e 
native child up to four at least an acute dan 
centre for malarial infection. Where the old fo 
had reasonable isolation they had danger cent 
in the storage of water in cisterns; into these | 
rain water ran through uncovered entrances. 1 
first bungalow erected with a ‘‘ tin '' roof was | 
old cable house at Accra; it obtained a very | 
record for health. On one occasion there were fi 
men resident; one died, and another was posl 
by from the cable ship in the roads. He and t 
others died within two weeks, making one survi 
out of five. Iron rain-water cisterns had been st 
plied with unprotected entrances, the water íall 
into them from the unconnected spouts. Elmi 
had also a bad repute; the Mission had the us 
cisterns, and the Castle ones that locked, but whi 
were open often two half-hours a day. Cape Col 
was a hopeless hygienic problem until a standi 
cistern was brought in. The natives stored e 
in huge jars sunk in the ground; these were w 
emptied from year’s end to year’s end. Als, | 
very large number of the native houses had met 
gutters; these inevitably sagged. No nat 
mechanic believes in accuracy for its own ss 
they were breeding grounds even in harmatt 
weather if there was condensation moisture. Cs 
Coast added on two other elements of trouble, ha 
shale and quartzite ground soaking in heat all t 
day; on radiation this was blanketed down by 
super moist ground stratum of the air. There wë 
records sometimes of weeks with only six degè 
variation between maximum and minimum shi 
Also, in ground of this formation, the town sprea 
ing over several hills, there were many pockets 
the hillsides filling with moisture in the rains. 

There is one official record of a European infant 
company being sent there nearly a hundred yès 
ago; their women and children accompanied them: 
one survived at the end of a year. 

If housing was bad, recreation was in the sa" 
position, pretty much that of the early Victori 
era at home. There were rarely sufficient Ew 
peans in a station to form even a cricket tea" 
There was one at Accra, also tennis there and 
Cape Coast and Saltpond. There was no club: à 
Acera one was founded in 1897. Very rarely di 
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jportunities exist for hunting or fishing. Golf 
4s unknown. 

Feeding was so defective that it is no wonder a 
ke amount of alcohol was consumed; beer was 
i considered to be beneficial. Champagne was 
ê only wine drunk except after illness: it cer- 
ily had a rallying effect when a man was fatigued 
'a day's exertion in the bush that nothing else 
d, and in cases of acute exhaustion was often 
isidered to ward off the development of black- 
ler fever. The cost of transport prohibited soda 
ler in the bush, and sparklets had not come in. 
! was unknown. 

For years the old coasters had acted on the prin- 
le of native food in the morning and European 
dat night: it was a case of survival of the fittest. 
now know that explanation was the vitamin-con- 
t of the former, and its grave absence in the 
ler as then available; the staple native food was 
wndnut or palm oil soup. 

the natives make the latter from the whole fruit; 
is a drupe, with the vitamin in the pericarp, it is 
tin the oil made from the kernel, and the sub- 
tute butters at home will be good or not accord- 
jto which oil they are made from. The ground- 
tmakes a soup like peasoup, the kernels, with 
är thin outer skin, are roasted whole and ground 
the vitamin is thus preserved. Against this, 
lich gives excellent health to the native, the white 
a's diet could only place tinned lard, tinned 
ite, and eggs whose yolks had depreciated 
sly through exposure to the sun. Bacon was 
‘sally tinned; smoked hams did not keep long 
‘the coastline. 

The protein foods were fresh fish on the coast, 
ned in the bush, tough mutton and goat, and 
igy fowl, except at the Kwitta end, where the 
finas reared on their grasslands cattle, sheep, 
try, ducks, and turkeys. But since meat 
ld in the morning at 4 a.m. had to be eaten the 
he night, it meant that butchers would not kill 
|two or three white men alone. Where cattle 
fe got through from the north they were not 
td on the coastline except there were sufficient 
lle to underwrite the animal for one day's con- 
hption. The coast animals and fowls were 
ily devoid of fat, and none of the ordinary fish 
te oily. Frozen meat and frozen vegetables 
t unknown, fresh vegetables could not be 
ught from the islands owing to the long coasting 
gs then usually made even by the mail 
amers. 

the native obtains his starch from bananas and 
ntains and fresh maize cobs, the young grain 
hg eaten whole. His root crops are yam, cas- 
| and sweet potato; they were rarely eaten by 
tials, there being a prejudice against native 
hop.” The only chance they had for anti- 
tbutie vitamin was in lime drinks, if taken. The 
ive soup had fufu balls like dumplings, made of 
ler grated yam, plantain, or young maize. 
inst this native supply of vitaminized foods the 
topean could only place white flour and polished 
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THE OLD TREATMENT OF MALARIA.. 


It was natural to attempt to form a working 
hypothesis as to what this unknown disease might 
be, for successful treatment some theory is better 
than none. It was known that in addition to the 
first definite acute attack that the following con- 
ditions caused returns, that it was reawakened 
latent infection was not thought of. Over-exposure 
to sun and chill were the principal causes, the latter 
usually being due to sweat-soaked clothing drying 
in situ. Excessive fatigue, in the absence of either 
of the above two causes, and persistent high pres- 
sure brain work caused returns; the natives attri- 
buted most of their slighter attacks to constipation. 
Another cause held definite belief, acute and pro- 
longed exposure to swamp and filth effluvia, 

It was well recognized how alcohol and tobacco 
even in small quantities caused a relapse after an 
acute attack; if taken during the days of instability 
that followed, They were forbidden for usually the 
first day; tobacco was feared more than alcohol. 

One of the medical men sent out soon after the 
Tropical School of Medicine started was really irate 
when the above causes of malarial attacks were 
stated; the tendency then was, and for long after- 
wards, to ignore the human factor, as we then 
called it, now known as ‘“‘ resistance.” It was a 
case of the plasmodia, the whole disease due to 
plasmodia, and nothing but the plasmodia. In all 
these causes of reeurreney the same factors are at 
work, the altered supply of leucocytes and opsonin 
and antigen products. The same kind of oppo- 
sition existed from higher authority to the state- 
ments that the bad spells ‘equally followed very wet 
seasons and those in which the rains nearly missed: 
in the latter the mosquitoes became concentrated 
in the white man's cisterns and in the natives' 
collecting storage pots. 

The best hypothesis was that the fever followed 
on the accumulation of waste, of materies morbi, 
in the system: that ordinary elimination failed, and 
they had to be combusted off in the blood, while the 
skin was out of action. In the absence of known 
infection it was considered to be a disease of meta- 
bolism simply; the only difference now is that a 
specific reason for such is now known. It was also 
a matter of everyday and clinical observation that 
a man's electro-vital processes, as we would now 
say, became much more unstable and of greater 
irritability than at home, with greater tissue break- 
up. It was allowable from this to conclude that 
any fever process would be of greater intensity. 
These facts still remain, but a deeper cause is 
known. In my own case records were kept for 
three weeks on board ship, where circumstances 
eould be controlled, of the amount of urea excreted 
per diem; not only was the amount at any time 
greater than at home, but on the days when no 
quinine had been taken the amount was about 
twice as much. 

In 1893 the new antipyretics were coming into 
use: those available were antipyrin, antifebrin, and 
phenacetin. We would be called in to a man with 
the typical onset, rigors, fever, dry skin. In a 
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straightforward case, where the patient was not 
badly asthenic, and showed no cerebral symptoms, 
we thought nothing of a temperature under 1059 F., 
especially if he had recently been taking quinine. 
If there had been a prolonged course of some weeks 
we expected a modified attack: it might be down 
to a single attack of a few hours. This was my 
own case, the exciting cause having been an acci- 
dent which stunned for a few seconds in the fifth 
week after first landing. Or, if less protected, and 
with diminished resistance from unhygienic living, 
it might only be of three or four days, with several 
hours' exacerbation each day and complete inter- 
mittency in between. A bad case was one where 
there was a week or more of fever, never down 
below 102° F., with exacerbations up to 106° F. 
The degree of severity could be well compared to 
those of the ordinary febrile cold, slight broncho- 
pneumonia, and lobar pneumonia of a severe type. 
Further experience led to the addition of another 
analogue—pneumonic—with a septic element in it; 
these we then called malignant malaria. Many 
of such are now known to have been yellow fever. 

Our first object in treatment was to diminish 
waste of strength in every way, and to establish 
perspiration, as we then always found the tempera- 
ture fell. If this could not be done we controlled 
by sponging the skin; in any case we gave com- 
plete rest to the patient; it was better to treat this 
stage in a native hut than to race the patient away 
in a hammock, which prevented reduction of the 
temperature. 

Not four years ago, when seeing malaria again 
in West Africa, a new school man said, ‘‘ Whatever 
do you want to produce perspiration for? I have 
been taught what you are aiming at is to kill the 
protozoa.’’ That, it is submitted, is the result of 
laboratory study of disease, neglecting the patient 
factor, and his capacity for resistance. By so 
much as you did control and diminish the processes 
of waste, by so much was the patient’s resistance 
the less entrenched upon, and by so much did he 
respond to the quinine given to kill the plasmodia, 
or reduce it to impotence for a time. 

We gave antipyrin only to sthenic patients, and 
then only to those vomiting badly, as it would dis- 
solve and antifebrin not, always guarding its 
depressing effects with a tablespoonful of spirit. 
Where the stomach promised to retain it we gave 
antifebrin by preference, reserving phenacetin for 
the asthenic cases. My personal method was, find- 
ing a patient over 1049 F. to bring him down to 
under 102° F., when the waste of strength would 
be reasonable. If not over 1029 F., to bring down 
to 100° F. One cardinal rule was never to reduce 
a patient to normal by drugs, a certain amount of 
pyrexia being regarded as curative, as combusting 
off waste. Having controlled the temperature, 
then came the time to put in quinine. Personally 
my view was that ten grains antifebrin had the 
effect of fifteen of phenacetin. If the temperature 
remained obstinately high a second dose would be 
given one hour after the first, but after that, if 
needed, at four-hour intervals. 


In cases of blackwater, or of suspected malignancy 
with low temperature, a febrifuge mixture was 
given, the G.P.’s standby of pot. nit., pot. bic., 
sp. ether nit. Modern therapeutics can hardly 
improve upon this mixture, whose value was first 
proved by rule of thumb practice; it is diuretic and 
gently sudorific, it increases the alkalinity of the 
blood, and stimulates the ultimate circulation. 
Hippocrates himself would have approved of it. 
` Another method of control was through the skin 
itself, by direct treatment of it. A patient straight 
in from the bush, or one of unhygienic habits, 
needed a rub down with soap and fiannel first to 
give his skin a chance of acting to drugs. This was 
all the more needful as the antipyretics indicated 
pushed up the temperature a little, while the skin 
remained dry; this further rise did not come down 
until there was a diuretic instead of a sudorific 
effect. If the patient had cerebral excitement the 
routine was to sponge him steadily with cooling 
lotion until the temperature fell. In the absence 
of ice, water as cool as possible was obtained and 
mixed with vinegar and limejuice. The head was 
kept cool with it, and the limbs sponged steadily 
from the extremities towards the trunk, the idea 
being to drive the blood into the trunk, as well as 
to return it cooler to the general circulation. 

In hyperpyrexia the hot blanket bath was given, 
as also in asthenie cases of lower temperature, 
where drugs could not be pushed. The cold pack 
was only used for cases nearly in extremis, when all 
other attempts at control had failed. 

Eggs, Ideal milk (there was no animal source), 
and Brand’s essence were given. Quinine, then 
in the forms of the sulphate or hydrochlorate, was 
administered as soon as the temperature appeared 
to be controlled. Personally, my own practice was 
never to give more than 30 grains in a day. Fifteen 
grains at a dose was a maximum; in stomachs 
intolerant of it, five grains every few hours. Tab- 
loids were reserved for prophylactic use if acute 
cases could not retain it in solution; it was tried 
in powder form in unsweetened condensed milk : 
cow's milk would be the ideal. On the second day 
of a controlled fever the prophylactic use was com 
menced; the period of exacerbation was expected 
generally between noon and three o'clock. Not 
believing in a bigger dose than fifteen to a man 
with coast cardiac atonicity, my custom was to 
divide it, fifteen at 7 a.m., ten at 11 a.m. This be- 
cause experience seemed to indicate that the effect 
of the quinine nearly ceased in about eight hours. 
and that it produced appreciable effect in about 
four. Hence, if the fever exacerbation was expected 
at about noon (now we know it is due to the cumu- 
lation of the sporulation process), the first quinine 
was producing a marked effect by noon and finish- 
ing by about three. The eleven o'clock dose pro 
duced, then, its best effect as the first passed off, 
continuing up to early evening. The Germans mn 
their experiments at Duala gave up the one big 
dose a week as a prophylactic in place of smaller 
repeated ones. 


In convalescence these doses were tailed off by 
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igr. a day. First day, 15 and 10; secord, 10 and 
0; third, 10 and 5; fourth, 5 and 5; fifth, 5. 
'urther continuance depended upon the quality of 
he convalescence or the work being done. It 
enerally meant that quinine was now stopped until 
here was considered to be need for it; but in first 
ase fevers of newcomers my view was it should be 
ontinued until they had acquired the tropical con- 
titution, one sign of which was a physiological 
ypertrophy of the spleen. 

The conditions which were regarded as needing a 
ewal of the quinine for some days at least were 
he following. If any evening a man had a feeling 
{ being specially well, preceded by yawning and a 
marting of the conjunctive, he was warned by old 
dusters to look out. We now know that this marked 
he pouring out of a minor amount of toxin, enough 
o act as a stimulant mentally. He was also warned 
the was about to proceed on onerous work, or an 
ltered eourse of life, which would make demands 
ipon his strength, or if he had minor ailments we 
ssociated with malaria, as rheumatic neuralgias, 
nyalgias, or colitis indigestion. It now works out, 
fven a latent infection prior to malaria, if malaria 
vas also acquired, that the resistance to the former 
me will break down if the latter becomes too active. 
lt is submitted as a proposition that the ordinary 
nan will speed up to furnish antigens and opsonins 
lo meet three infections, but he cannot go further. 
In this consideration tobacco and alcohol are both 
*arded in excess as producing substances tending 
to their toleration. Since many of us acquire two 
at of these four, tubercular, rheumatic, strepto- 
wevic, or bacillus coli infections, it follows that a 
man who receives the malarial protozoa is weighted 
fo the full without excess in alcohol or nicotine. 

It was noticed on my first leave home, in mid- 
winter, how quinine failed as a prophylactic; the 
tbservation has been repeatedly corroborated since. 
It was as if, being denied sudorifie effects upon the 
iin, it was unable to function properly; arsenic 
&ems to be the standby in the winter at home. 
But quinine is needed as a prophylactic when an 
Itack is impending, or passing off. 

In the days before the modern antipyretics 
junine appears to have been used in large doses as 
i sudorifie, twenty and thirty grains being nothing 
musual, It is considered that the side effects pro- 
lueed by such doses neutralize any result possible 
fore sporulation is effected. It was sodn recog- 
zed that there was a form of malaria where the 
owness of the temperature was in direct ratio to 
he gravitv of the ease, and where quinine was 
mphatieally contra-indicated. 

The fact that there are now estimated to be over 
! quarter of a million of men at home who have had 
nalaria is the excuse for this reference to a vaso- 
notor form of the disease, as it appears to be to 
me. One point to be remembered is that a person 
may leave a malarious covntry with no definite 
history of malaria, but with the infection latent. 
If, as in the war, he was leading a hygienic life, 
especially if he took a course of quinine, the invad- 
mg attack might be mistaken for a touch of the 





sun, a bad cold, or an attack of neuralgia. Worry, 
small bedrooms, and bad feeding, caused many an 
ex-soldier to blaze out with malaria his first winter 
at home. Blood examination will not show the 
protozoa, unless the specimen has been taken iri 
the active stage; the tropical crescent infection is 
considered to lurk in the splenic and hepatic circu- 
lations, and only to be found in the peripheral blood 
during the sporulation process and pyrexia. 

Quinine is useless as a prophylactic in the 
erescent infection except when the protozoa have 
returned for a time to greater vitality, some error 
in metabolism having provided them suddenly with 
eagerly utilized sustenance. For a few days after 
an attack quinine will do good, roughly as many 
days as there has been pyrexia, but after that n 
course of arsenic is indicated. 

Thirty years ago, before the infection was 
understood, we were told that it needed at least 
seven years for the West Coast malaria to die out 
of the system, and that any acute attack during 
those years spun out the time further. This my 
own health has proved, as also the existence of 
this vaso-motor type, which stil crops up on 
changes of the weather. The practical point about 
this condition is this. In private practice, if it is 
not recognized, a man’s resistance capacity is con- 
stantly entrenched upon whenever it is present; his 
resistance to other infections is gravely diminished. 
The condition runs thus, and is due to toxin of a 
modified nature being created, 

Marked cardiac irritability, sometimes with extra- 
systoles, not yielding either to rest or cardiac 
drugs, but yielding immediately to five grains of 
quinine, twice or thrice a day. Together with this 
is decided mental instability; some wives have 
commented upon how “‘ ratty " the husband gets 
before an attack. In some eases they have regarded 
profuse perspiration, especially if of the aceto- 
acetone odour, as a warning sign. But the definite 
symptom, in addition to the above. is the sudden 
onset of eold, blanched hands and feet, perhaps 
passing into hot extremities after a time. 


Tue PRESENT-DAY COAST. 


The writer saw it again for a few months in 
1921-22. a very different place from 1893. There were 
even white men there who appeared to have in no 
way lost their European vigour; there were white 
girls, recently at school, going out to, or with their 
parents, as if it was India. One white child of five 
was out for six months on the coastline, leaving for 
home apparently no worse. This point ought to be 
mentioned about white women. Even in the bad 
old davs the Sisters of the Sacred Heart, and the 
wives in the Basle and Bremen Missions, were able 
to stay out much longer than the wives of the 
officials or commercial men—the latter rarely 
stayed more than eight months. We could only 
conclude that the former did so because they led 
non-society lives; some of them stayed out for 


years, 
The Gold Coast was known to me when there 





were no railroads, and about twenty miles, perhaps, 
open to wheeled traffic. Transport is revolutionized 
now. Therefore the provision of cattle and vege- 
tables from the upland zones, and from ice cham- 
bers from the shipping. Clubs exist in all large 
towns, and the medical and sanitary services have 
a proper opportunity to serve the community 
according to modern scientific needs. 

There were many improvements making for 
health, but one stood out above all others. In the 
old days white men never thought of going more 
than a few yards in the sun between nine and four 
o'clock without the shelter of an umbrella; in 1921 
an umbrella was hardly ever seen. Going over the 
whole ground of why this greater resistance to the 
sun, the answer appeared to lie in the present 
custom of taking five grains of quinine every day 
from landing until leaving, instead of as before, 
constantly only the first few months, and on oc^a- 
sion after as then judged needful. 


——M———— 


Emetine Hydrochloride in the Treatment of 
Oriental Sore. Notes on a Further Series of Cases 
(H. C. Sinderson, M.B., Ch.B., M.R.C.P., Trans- 
actions of the Royal Society of Tropical Medicine 
and Hygiene, October 15, 1925).—In two series of 
cases the author has treated in all 147 sores, and 
in only one has the result been disappointing. The 
uniformly successful results obtained in the way 
described by the author do not only indicate the 
great value of emetine hydrochloride in the treat- 
ment of Oriental sore, but further, they give the 
drug strong claims to being considered a specific 
remedy for this disease. 





A Disease in Wild Rats with Gross Pathology 
Hesembling Plague (Public Health Reports, Sept- 
ember 18, 1025—N. E. Watson).—There has been 
observed among the wild rats of Oakland, California, 
and the neighbouring cities, a disease the gross path- 
ology of which resembles plague in rats. The spe- 
cific factor in the disease is apparently one of the 
hemorrhagic septicemia group, which produces 
acute death in inoculated guinea-pigs, wild rats, and 
white rats, with resultant lesions resembling some- 
what very acute plague in these animals. The prac- 
tical importance of the disease is the difficulty it 
interposes in the routine diagnosis of plague in rats. 
The difficulty arises because of the similarity of 
playue lesions and those of this disease in the wild 
rat and because the presence of the disease in a 
plague-infected rat frequently results in the pre- 
mature death of the inoculated test animal before 
the lesions of plague develop and before the plague 
organism has become widely disseminated through 
the tissues. The sanitary significance of these find- 
ings is as yet uncertain, since the pathogenicity of 
the hemorrhagic septicemia group, other than that 
of Pasteurella pestis, with regard to man is unknown. 
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SYSTEMIC BLASTOMYCOSIS. 


SvsrEMIC blastomycosis, the first case of whi" 
was reported by Busse and Buschke in 1894, is no" 
recognized as a definite pathological and clivit\ 
entity. E 

The onset varies in different cases, Frequent!) 
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there can be elicited a history of a severe cold with 
‘ough, often with expectoration of blood-streaked 
iputum, though in a few instances localized painful 
weling of an extremity or joint from secondary 
nvolvement appeared to be the first indication of 
niection. These cases seem to be due to pul. 
nonary infection, and are often severe and rapidly 
atal. More rarely the primary or principal lesion 
$ an uleer of the skin or a subeutaneous abscess 
vithout evidence of involvement of the lungs. In 
| few cases, moreover, the infection, while ulti- 
hately deep-seated and more or less extensive, 
loss not seem to have become systemic, but to have 
ipread progressively by direct extension or by 
netastases through the lymphaties without involv- 
ng the deeper organs, 

At the fastigium a typical case is not difficult 
jo recognize, or at least to suspect. The out- 
tanding features are essentially those of pysmia. 
There is usually an irregular fever accompanied by 
"ills and sweats. The skin and subcutaneous 
‘issues are often extensively undermined by 
tumerous large abscesses. Involvement of the 
*seous tissues is common and frequently wide- 
spread. Pulmonary implication is usually an early 
md characteristic feature, the persistent cough pro- 
ling large amounts of purulent, often blood- 
stained, sputum. Pus or sputum mixed with 20 
percent. potassium hydroxide will usually reveal 
the blastomyeetes, which appear as yeast-like, 
iuble-eontoured budding organisms. 

Uice established, the course of the disease is 
tually subacute or chronic. So long as secondary 
ifection is prevented, toxicity is seldom marked, 
sen in severe and extensive infections. The 
patient usually emaciates more or less rapidly, 
*eomes extremely weak, and ultimately dies of 
shaustion or of some intercurrent affection. 
Neeropsies have amply demonstrated the sys- 
lemie nature of the infection, and have also shown 
that certain organs or systems are more prone to 
‘tensive involvement than others. The most 
striking and characteristic feature of advanced 
systemic blastomyeosis is the wide range of organs 
involved and the multiplicity of the infective foci 
tot only in the same tissue, as for instance in the 
bones, but also in the different tissues and organs. 
This widespread dissemination is characteristic 
and the metastases are now believed to oceur prin- 
tipally through the blood-stream. In view of these 
facts it is particularly interesting to note that the 
brain and meninges, especially the latter, are rarely 
implicated in the process, 

Wilhelmj (Amer, Journ. Med. Sci., May, 1925) 
‘mphasizes the infrequency of meningeal invasion, 
ind points out a small group of cases to which he 
idds one of his own, which should be considered 
dinieally as the primary meningeal form of systemic 
Jlastomyeosis. [n order to substantiate more forcibly 
he difference between ordinary systemic blasto- 
mycosis, with or without meningeal involvement, 
ind the latter type, he analyses systemie blasto- 
mycosis with special reference to the onset and 
tgans involved at autopsy, and he finds himself 








fully justified in recognizing a primary meningeal 
torm of systemic blastomycosis which may occur 
without gross clinical evidence of systemic invasion. 
F. E. T. 
——————4p————————— 


Aunotations. 





Observations on the Employment of Anaerobically- 
grown Bacillus dysenterie Shiga as a Vaccine (Jour- 
nal of the Royal Army Medical Corps, Brevet Lt.- 
Col. H. Marrian Perry and Major C. J. Coppinger, 
October, 1925). 

Suspensions of B. dysenterie Shiga cultures under 
anærobic conditions can be inoculated into man and 
animals in relatively large doses without the pro- 
duction of any excessive reaction, either local or 
general. ‘The effect of such inoculation is to produce 
in the blood agglutinating and complement fixing 
antibodies to an extent which is comparable with 
that following inoculation of Shiga bacilli, culti- 
vated under ordinary aerobie conditions. There is 
some evidence to show that an animal inoculated 
with the suspension of anaerobically-grown organ- 
isms is capable of withstanding doses of a suspen- 
sion of aerobically-grown bacilli which were fatal to 
unprotected animals. A mixed vaccine, consisting 
of bacilli of the mannite-fermenting dysentery 
group, together with anaerobically-grown Shiga 
bacilli, can be administered to men without caus- 
ing a greater reaction than that following typhoid- 
paratyphoid inoculation and produces demonstrable 
agglutinins for both types of organism. 





Some Observations on Malignant Tertian Malaria 
in Trinidad, B.W.I. (Eric De Verteuil, M.B., B.S., 
Transactions of the Royal Society of Tropical Medi- 
cine and Hygiene, October 15, 1925). —The conclu- 
sions of this interesting article are that prompt and 
early injection of quinine, in cases of malignant 
tertian malaria, may be most satisfactory, its delay 
may lead to the bitterest regret. In adults an 
intramuscular injection of 25 to 40 gr. of quinine 
bi-hydrochloride is usually given, according to the 
severity of the case, repeated within six to nine 
hours; after which oral treatment can usually be 
started in those surviving. There should be no 
hesitation in continuing the injections in obstinate 
eases. In children, those up to one year can 
usually be given an intramuscular injection of 5 gr.; 
to those from one to three years one of 74 gr.; from 
three to five years of 10 gr., and from five to ten 
years of 15 gr. In each case the injection is 
repeated in six to nine hours. More than two injec- 
tions may often be necessary. These must be 
intramuscular, not subcutaneous. I have particu- 
larly noticed: how remarkably well children stand 
quinine, and have never seen any ill effects from 
its use, except for necrosis of the tissues, which 
sometimes occurs after injections. I have no 
experience of the intravenous method. There can 
be no doubt that the malaria of the West Indies is 
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similar in origin and in development to the malaria 
of Central America. The results of adrenalin in 
the treatment of vomiting are remarkable. In bad 
cases an injection of five to eight minims of the 
hydrochloride (1 in 1,000) will often put an imme- 
diate end to all vomiting and nausea ; with moderate 
vomiting the oral administration of eight minims 
in 14 oz. of water will prove just as efficacious. It 
has also been used as a routine in the usual quinine 
mixture for all cases of malaria (4 minims to the 
dose and giving three doses a day for four days), 
and there is reason to believe that it helps materi- 
ally in the quicker recovery from all the usual dis- 
tressing symptoms—the patient being able to take 
the mixture much more readily and to eat more 
heartily than had previously been the case. 





The Pathology of Diabetes with Special Refer- 
ence to Pancreatic Regeneration (Shields Warren, 
M.D., and Howard F. Root, M.D., Reprint from 
American Journal of Pathology, July, 1925).—A 
new interpretation is offered of the pathology of the 
pancreas in diabetes mellitus. The long continued 
action of an injurious agent (or possibly excessive 
functional activity) causes a gradual destruction of 
island, and at times of acinar, cells. New cells are 
formed to take the place of those destroyed, only 
to be exposed to the injurious influence with conse- 
quent pathological change. Their injury is fol- 
lowed by the production of still more new cells. 
Eventually the destructive process wears down the 
regenerative powers of the pancreas, thus explain- 
ing the unfavourable course of the disease. In 
pneumonia and other infectious diseases the pan- 
creas readily regenerates after acute injury. The 
disturbed carbohydrate metabolism giving rise to 
abnormal fat or protein metabolites may be the 
eause of the high incidence of vascular disease in 
diabetic patients. 


Primary Lung Tumours in Mice following the 
Cutaneous Application of Coal Tar (James B. 
Murphy, M.D., and Ernest Sturm, Journal of 
Experimental Medicine, November 1, 1925).—The 
external application of tar to a number of separated 
areas on the surface of mice, in such fashion that 
no single area is irritated sufficiently long to 
cause lesions of the skin, has resulted in a very high 
incidence of lung tumours. This incidence ranged 
from 60 per cent. in one experiment to 78:3 per 
cent. in another. Control mice from the same stock, 
but from three to six months older, and for that 
reason more liable to spontaneous lung tumours, 
failed to show a single instance of such growths. The 
tumours in the tar-painted animals occur as small 
white nodules, cither single or multiple. They are 
typical epithelial neoplasms, identical histologically 
with those described by previous authors as occur- 
ring spontaneously in mice. Some possible factors 
in the causation of the tumours are briefly discussed. 








Abstract. 


SOME NOTES ON LATRINES AND HOOK. 
WORM INCIDENCE ON AN ESTATE, A$ 
DIAGNOSED BY THE  CLAYTON.LANE 
CENTRIFUGE. 


By RowarLD SENiO0R-WnuirE, F.E.S., 
( Malariologist, the Kepitigalla Rubber Estates, Ltd., Matak} 





THE estate to which the following notes apply is 
in most respects typical of company-owned estates 
in the island of Ceylon. It seems probable, there- 
fore, that the publication of figures showing the 
incidence of ankylostomiasis eight years after the 
Rockefeller Commission commenced work in the 
island will be of interest to those working on the 
disease. 

Prior to the commencement of the Commission’ 
campaign the estate, in common with practical 
every other such, provided no latrine accommo 
dation for its labour force, who resorted for pur 
poses of nature to the area around their lines, s 
was only too apparent to the nose when in the 
vicinity of the latter. 

With commencement of work by the Rockefeller 
Commission, the provision of latrines was enforces 
by law. On the estate in question these were cou 
structed over pits dug in laterite soil to the dep? 
of sixteen feet, their sides being practically vertici 
and, after the first few feet—varying with tops? 
depth in individual spots—of a hardness neat! 
comparable with a chalk pit in England. Th 
buildings themselves were of tarred weather-bou 
ing with corrugated iron roof, the squatting pli 
being also of board, which was re-tarred at suits) 
frequent intervals. Each pit served four toss 
actual squatting places, the two sexes being accon 
modated on separate sides of a central wall. T 
each side a cement-floored ablution cubicle, dr 
ing into the pit, was provided and cemented inver! 
drains caught the roof-water and led it away im 
the pit. The original cost of such a latrine of fow 
places, including digging the pit, averaged abou! 
Rs.250. 

On this estate the latrines are all situated on 4 
steeply-sloping hillside, and the pits nowhere strucl 
subsoil water. They have remained absolutely dry 
throughout their existence. If such is struck, ani 
the pit contains standing water, Culex fatigans wi 
breed freely therein. To this is due the intolerabli 
nuisance found in some of the wetter and m^ 
elevated districts of Ceylon, where mosquito net 
are now absolutely essential, whereas, before t 
latrine ordinance, there was no need for such. — 

In practice it has been found that two squatni 
places for each sex for a set of ten line rooms 
(accommodating from twenty to twenty-five per 
sons of over infantile age) is sufficient. One latrini 
of this size serving twice this number of room 
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caused much fecal pollution around the set of lines 
concerned until it was duplicated. Lids to the holes 
in the squatting places, self-closing by gravity, were 
orignaly provided. These proved unsatisfactory. 
The coolie usually fouls the squatting place around 
the hole, and when the lid falls back on the mess 
itis in no state to come into contact with the back 
of the next user. 

Examination of the surface of semi-liquid mass 
of feces in the pits by means of a torch has at times 
revealed a crawling mass of larve, mainly those of 
Chrysomyia megacephala Fb., adults of which have 
been noticed resting on vegetation around the 
latrines, but no fly nuisance has ever resulted. The 
explanation would seem to be that the larve must 
find dry loose earth for pupation, and such is not 
available above the mass on the hard, nearly ver- 
tical sides of the pit. The prepupal larve there- 
fore, I think, perish. Oviposition must have been 
by eggs dropped into darkness for several feet. I 
do not think that any fly would descend into the pit 
itself, and on various torch examinations I have 
never noticed adults in the pits. 

Naturally the pits must slowly fill up, however 
efficient bacterial action may .be, but out of seven 
sts erected in 1917-18 it has only been necessary 
to close two for this reason up to the middle of 
1925. One of these was a 6-place set, now replaced 
by two separate sets of smaller capacity, and the 
other served twenty rooms as mentioned above. It 
lus also been duplicated. At the moment of writ- 
ig one more set now requires replacement, the 
frst set of four places serving only ten line rooms 
to fill up. 

It is possible that the periodic rises of level, 
ittributed to overuse, are not due to this, but to 
inhibition of bacterial action by the use of disin- 
feetant. A little of the cresol compounds used in 
line sanitation must at times find its way into the 
pits, but I have never been able to correlate a 
bacterial upset with the emptying of a quantity of 
such solution into the affected pit, or the addition 
by sweepers of unauthorized substances, such as 
line rubbish containing fermentable vegetable 
matter, which is said to be a cause of unsatisfactory 
bacterial action, and I think the original explana- 
tion is correct. "There is probably a definite ratio 
between the surface area of a pit and the quantity 
of feces that can be successfully dealt with regu- 
larly, but I have never attempted to work this out. 

Feeal pollution of soil on this estate has been 
very carefully checked for the last seven years, 
until now it is ordinarily non-existent. Neverthe- 
less, so ingrained in the Tamil coolie are his filthy 
habits that the least relaxation of vigilance always 
results in an outbreak of promiscuous defecation. 
Punishment, or the fear of it, alone keeps the 
latrines in proper use. Such a result can only be 
achieved on an estate where the labour is under 
perfect control and is not otherwise discontented. 
On many estates the latrines exist more to comply 
with the law than for use. 

_ Turning now to ankylostomiasis itself, the estate 
m question, in common with most of those in 








Ceylon, showed an infection rate of 98 per cent. to 
99 per cent. by the simple smear method when 
originally surveyed. Being situate in the district 
in which the Rockefeller Campaign started opera- 
tions, the original treatments were given without 
latrines being installed, and therefore for at least a 
year after reinfection must have occurred copiously. 
The rainfall on’ the estate is about 80 inches per 
annum, most of it in the North-East Monsoon, at 
which time of year the original treatments were 
carried on. No routine treatments were made for 
six years afterwards, Bad cases coming from India 
or other estates were treated soon after arrival by 
the dispenser, without microscopic diagnosis. In 
other words, ‘‘ bad cases '' would mean those show- 
ing a noticeable degree of anemia and edema—that 
is, very bad cases indeed. 

The writer brought back with him from leave last 
year the then newly-demonstrated Clayton-Lane 
centrifuge for ankylostomiasis diagnosis, the first, 
he believes, to reach the island, and with it a 
routine examination of every coolie inhabitant of 
the estate was made. Owing to pressure of other 
work it was not found possible to carry out the 
complete Clayton-Lane technique for quantitative 
results. All that could be done was to take a lump 
of feces approximately equal in bulk to 1 c.c. and 
emulsify it direct in saturated saline, the tube 
being then filled up till the meniscus stood just 
above its mouth, the cover-slip was applied and the 
whole centrifuged. 

My laboratory boy and a sweeper under the super- 
vision of the estate dispenser formed a gang just 
sufficient to keep myself at the microscope con- 
tinuously occupied. The routine of operation was 
as follows :— 

The sweeper opened the sample tins and removed 
and emulsified the material in about three-quarters 
of a tube of saline, standing each tube as completed 
in a test-tube rack. The dispenser meanwhile 
moved the opened tin and its labelled lid opposite 
the corresponding tube in the rack, and filled the 
latter up to the top. Then in the centrifuge bucket 
he added by a pipette the final amount of saline 
necessary to touch the cover-slip, and applied the 
same. The laboratory boy worked the centrifuge, 
carried slides to and from the microscope, and 
washed cover-slips. The sweeper washed the centri- 
fuge tubes. Generally four slides, numbered con- 
secutively to agree with holes in the test-tube rack, 
were used. The microscopist quoting the number 
of the slide under examination, the dispenser identi- 
fied it with the patient from the label of the tin, 
and the result was entered. With this staff doing 
only quantitative diagnoses, it was found possible 
to do nearly sixty samples per hour after everyone 
had become used to their duties. Much longer has 
to be spent on a negative than on a positive slide. 

The original treatment by the Rockefeller Com- 
mission was made with chenopodium oil—in the 
series now under discussion this was used for 
children and adults showing Ascaris infection, but 
the chief drug used was carbon tetrachloride. 
Coolies have no objections to the latter. In fact. 
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some negative patients asked for it when those still 
positive were under retreatment. It apparently 
has a somewhat aleoholie effect much appreciated 
by the coolie. No accidents with it have occurred 
here. The dosages were indicated by officers of the 
campaign as usual. 

It will be observed that the numbers examined 
after the first treatment are less than those of the 
original examination. This is due to the omission 
from the former of negatives and those exempted 


from treatment for the usual conditions. In the 
fourth examination, made a year later, every 
inhabitant of the estate was again tested. 
TABLE I. 
A. n. C. D. 
Apr. 8, Aug. 5, Sept, 18, June 11, 
1924 1924 1924 1925 
No. examined ... iu “QSL. 2x “WOT? 5 199 .. 894 
Ankylostoma positive ... 177 .. 180 .. 89 .. 116 
Ankylostoma peut 54 .. -DT .. 108 . 107 
Ascaris ... A B a 80... 41 .. 54 
Trichuris S. e BA uuo M ora 
Per cent. with Ankylo- 
stoma ... TT, ase 09 .. 46 .. “69 
Per cent. with Ascaris Bi wh, S675, 9L .. 4 
Per cent. with Trichuris Loco Ue we! AS an 9 


A. No general treatment since 1917. 

B. General treatment on July 3, 1924. 

C. Retreatment of cases still positive on August 22, 
1924, and September 4, 1924. 

D. No general treatment during intervening period. 


Analysis of Column D. 


Examined Positive Negative ni 
New coolies ... 29 .. 21 .. 8 72 All heavy 
Old coolies ... 193 ... 94 ... 99 49! 40 percent. of 
positives with 
1-2 eggs only. 
222 ... 116 ..107 ... 52 


1 Increase over column © due to inclusion of exempted 
coolies. 


One very ‘extraordinary point is brought about 
by the figures given above, viz., that apparently the 
more treatment that is done, the higher becomes 
the incidence of Ascaris and Trichuiis. I am quite 
at a loss to account for this. The rise in the former 
after the first treatment, from 3 per cent. to 16 per 
cent., cannot represent fresh infection occurring in 
the intervening four months. Can it be that treat- 
ment irritates the worms into oviposition? Carbon 
tetrachloride is said to have no effect on Ascaris, and 
it is not known whether the ascaricidal fraction of 
the ehenopodium oil was high. In any case, statistic- 
ally, the position as regards Ascaris is worse at the 
end than at the commencement of treatment. It 
was obvious also, when doing the actual examina- 
tions, that aseariasis is largely a family infection. 
This must mean food contamination, and it would 
therefore appear that special attention to mothers 
of families who show aseariasis should be under- 
taken. 

As in all labour forces there is a constant in and 
out movement of coolies, though it is smaller in the 
case of the estate under discussion than in many 
known to the writer. The figures of the last exam- 
ination have therefore been subdivided to show new 
and old coolies separately, the latter being those 
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who were present during the treatment of 1924. 
New coolies, in this instance, have none of them 
come direct from India, but all from neighbouring 
estates, and the incidence among these coolies, in 
spite of the fact that obviously infected cases were 
treated on arrival, is nearly double that of the old 
coolies of the estate, while in every case the amoun: 
of individual infection appeared higher. It is to be 
feared, therefore, that on most estates the anky- 
lostomiasis incidence is still in the vicinity of 70 
per cent., a fact which reveals how much has yet 


* to be done before this disease is got under contro! 


TABLE II. 


Samoa, Cryvox. 
Infected Reduction Infected Reduction 


Percent. Percent. Per cenut. Per cent 
Before treatment ... v DT ue mS cue dE we, AT 
After first treatment 2009: cs. 788 69 .. 8 
After second treatment ... 37 ... 22 ... 46 .. B 


Comparing the foregoing table with the figures 
recently published from Samoa, using the same 
technique (Hopkins, 1925) we get :— 

Even allowing that the original reduction in the 
Ceylon series had been from about 98 per cent., and 
that, if the first treatment of 1924 had been on 
virgin ground as in Samoa, the reduction might 
well have been from that figure down to 69 per 
cent., we still find that there is less reduction for 
first treatment in Ceylon than in Samoa. The 
reduetions for the second treatment are practically 
identieal in the two islands, and at the end of it 
both sets of patients were left with a large amount 
of residual infection. ^ Probably little of this was 
economically important to the patients themselves 
—and if everywhere proper usage of latrines wis 
in force would have comparatively little importance. 
but there is no word of the use of latrines in the 
Samoa paper, and we know that they are very 
ineffectively used in Ceylon, hence these half-eured 
cases may not only get more heavily infected them- 
selves, but are still liable to act as disseminaton 
of the disease. The first is likely to be of more 
occurrence with many of those treated here, for st 
the final examination 38 of the 94 positive among 
the old coolies, or 40 per cent., showed only one 
or two eggs in the film made from approximately 
l e.c. of. stool. These would count as negative 
'eured " under any technique less delieate than 
that of Clayton-Lane. This is simple and sure. 
and even for routine campaign diagnosis an 
immense improvement on any of the pre-existing 
ones, I would like, however, to confirm Hopkins’ 
remarks about the apparatus. The plating and 
paint is rapidly and badly attacked by the salt 
solution, though in my ease the aluminium arms 
have not been affected. The handle also should 
be of stronger construction for unskilled use. With 
advantage also the arms might be permanently 
numbered so as to render tube-tin-slide identifi- 
cation simpler, but these points are all minor 
blemishes such as invariably show themselves m 
any new pattern of apparatus, and will doubtless 
be rectified in later manufacture, 
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“PURU” OF MALAYA: ITS TREAT- 
MENT AND ERADICATION.’ 


By A. Viswatineam, L.M.S. (Singapore), 


Assistant Medical Officer, F.M.S. Medical Service, 
Kuala Lumpur. 





THE 


INTRODUCTION. 


OF the many diseases that are prevalent in Malaya, 
none is of more interest and importance to the-native 
population than the disease called “ Puru.” Although 
it is not in itself a fatal disease, it has wrought havoc 
among the Malay people. By impoverishing general 
health it paves the way for other diseases and thus 
indirectly raises the sickness and mortality rates. 

Its effects on the community are far-reaching. It 
isa great hindrance to the progress of the race and 
the material development of the country. Many of 
the unfortunate individuals stricken with the disease 
are disabled from work, or at least from performing 
their work efficiently. Others, as a result of deformity, 
prove a burden on the community. 


THE PEOPLE AND THEIR HABITS. 
The Malay lives a simple life. His wants are few, 
and Nature is so bountiful that these are readily 
supplied with the expenditure of little energy. His 
chief occupation is paddy cultivation and fishing. 
He bathes in, and drinks from, the many streams 
aud rivers that abound all over the country. Fruits 
we abundant and varied, but the “durian” is the 
liourite. His dress is simple, consisting of a piece 
of cloth which he wears round the waist and which 
teaches to the knees, and of another with which he 
covers the upper part of the body. His arms and 
legs are thus left bare, and he goes about with bare 
tet, He lives in thatched huts with bamboo walls 
and flooring raised a few feet above the ground. The 
gound underneath is invariably damp, partly due to 
the heavy rains, and partly to the refuse water from 
» kitehen which finds its way below through the 
oor. 
GEOGRAPHICAL DISTRIBUTION. 


Puru has existed in Malaya for very many years, 
affecting chiefly the aborigines and others of the 
Indigenous population ; the former are the Sakais, the 
latter the Malays and Javanese. It is also prevalent 
in the various East Indian and Pacific Islands and in 

ylon. In Ceylon it is called the “Parangi,” from 
the belief that it was introduced by the Portuguese 
(Ferangi), in Africa " Yaws," or “ frambesia,” from 
its resemblance to the raspberry, in Fiji “ Coko,” and 

Buba" in the Pacific Islands. 


DEFINITION. 

Puru may be defined as a specific contagious dis- 
tase, with an uncertain period of incubation, and 
characterized by a series of crops of characteristic 
a ee ee OEC Cs VQ; 
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skin eruptions. It runs a definite course, attacking 
all persons irrespective of age or sex. 


CAUSE. 


In all countries where yaws is prevalent the con- 
sumption of various articles of food is said to be the 
cause of the disease. In Malaya, certain kinds of 
salt fish and a particular rice are blamed. Malays 
also believe that the eating of durian fruit aggravates 
the disease, and that fresh crops of the eruptions 
occur when this fruit is in season. In Ceylon the 
eating of " kurakkan " (ragi) and some variety of 
fish is said to bring on the disease. A cold and 
humid atmosphere is thought to aggravate symptoms. 
Be this as it may, medical science has proved that 
the cause of the disease is the presence of & microbe, 
the Treponema pertenue, a minute organism measur- 
ing from 0000204 to 0000278 in. in length. 


MODE OF SPREAD. 

The microbe enters the body through trivial wounds 
or sores on exposed parts of the body, such as result 
from scratches, leech-bites, contact with " machang” or 
" durian " blossoms, from itch mites, &c. The infected 
sore is slow to heal and becomes indolent, developing 
ultimately into the typical yaw. Personal contact, or 
contact with infected clothing or household utensils 
and other implements of everyday use, serves to spread 
the disease. 

The frequency of the disease in " kampongs,” and 
its rarity in towns, seem to show that it is one of the 
diseases associated with filth and general insanitary 
conditions. The house-fly possibly plays an active 
part in dissemination. Open ulcers are often found 
covered with flies, and it is reasonable to suppose that 
the germs are spread from the diseased to healthy 
persons in this way. 

In a series of hundreds of cases that came under 
the writer’s observation the avenues of invasion were 
parts exposed to injury, such as feet, legs, back of the 
elbows, arms, face and front of the knees. 

The relative frequency of infection in the upper and 
lower limbs was 1: 2. In children the frequency of 
the primary sore about the mouth and face points to 
foods or food utensils as possible vehicles of infection, 
but flies hovering about the face of a child may be the 
vectors. In Ceylon it was a practice to feed a child 
with food which had been previously contaminated by 
an infected individual with a view to causing a mild 
infection and thereby induce immunity. 


INCUBATION. 

Once in the body the germs multiply, but symptoms 
are not produced until they have attained enormous 
numbers. The time taken by them to multiply to 
such an extent as to cause symptoms is called the 
“incubation period.” This varies from a few weeks 
to months. 

INCIDENCE AND RACE. 


It is believed that among the Malays of the Malay 
States, 60 persons out of 100 either have or have had 
puru. Chinese and Indians also contract the disease, 
especially in the interior of the country, where it is 
most prevalent. 
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All ages are affected, but the liability to infection is 
greater in infaney and childhood. Of about 1,500 
cases observed, the youngest was three months old 
and the oldest 90 years. The great majority contract 
the disease in childhood. 

SEX. 

Both sexes are equally liable to infection, but the 
ratio in the cases observed was three males to one 
female. This is due purely to the greater chances of 
injury and exposure to infection in the male child. 


TRANSMISSION. 

The disease is not inherited. Not infrequently a 
nursing mother gets infected by suckling a child with 
sores about its mouth, and who contracted the disease 
from another child while playing or taking food with 
it. It is not as a rule transmitted by sexual intercourse, 
as is the case with syphilis, but it is conceivable that 
the disease may be so contracted in the presence of 
lesions. 

SIGNS AND SYMPTOMS. 

The signs and symptoms of the disease are usually 
divisible into three stages, viz., the first stage or stage 
of onset; the second stage, the stage of evolution ; and 
the third stage, the stage of decline. Before the 
onset of the disease the individual may have nothing 
more than a feeling of lassitude, slight fever and 
malaise. 

First Stage.—The initial lesion or sore that develops 
at the site of inoculation is usually single and is called 
by the Malays ibu puru (mother of puru). It appears 
to arise from the deep tissues of the skin and push its 
way through to form what is termed a granuloma. 
This varies in size and shape. The distinctive charac- 
teristic of puru may be described as an eruption of 
one or more small papules, which increase in size and 
secrete a viscid yellowish discharge which dries and 
forms a crust or scab. On removing the scab a raw 
surface is exposed, which bleeds readily and looks not 
unlike a “rambutan " in colour and appearance. This 
sore may heal up, leaving hardly any scar, or it may, 
on the other hand, take a chronic course and leave a 
permanent scar. The initial sore may last as long as 
six to twenty-four months, with or without evidence 
of the second stage. 

Second Stage.—This consists of eruptions which 
appear in successive crops for several years. The 
typical eruptions consist of granulomata, similar to 
the initial sore, varying in size from a pin’s head to 
an areca-nut and are termed by the Malays “anak 
puru," i.e., "the child of the yaws." These eruptions, 
which may be accompanied by an irregular fever of 
short duration, appear some weeks or months after 
the parent sore. They may co-exist with, or appear 
after, the parent sore has healed up. They may be 
discrete, or confluent, occur in any part of the body, 
or affect its entire surface. In infants and children 
the confluent type is most common. The tendency 
towards the discrete type increases as age advances. 
The backs and fronts of the arms and legs are equally 
affected. The eruptions may be of various sizes and 
shapes, they may be round, oval, or ring-shaped or 
irregular, and are given corresponding names by the 


" puru  tapak-anging," "puru parang,” "pum 
bubol," "puru sipit mulut,” "puru durian,” “puru 
bunga,” “kedal,” &c. 

Wart-like eruptions on the palms of the hands and 
soles of the feet are said to recur every year with 
regularity during the “durian” season. A most 
common type of lesion is the pitted sole. In it the 
skin of the sole appears as if it had been perfor- 
ated by a pin. Another common foot lesion is the 
thickened sole, in which the skin shows areas of 
thickening; when these protrude above the surface 
and crack, the enormously thickened skin appears as 
if split through by some protruding mass. In one 
case the whole skin on the back was covered with 
minute eruptions resembling the rind of the jak fruit 
The eruptions run their course and heal up, or as i 
result of infection by other organisms, ulceration may 
set in involving large areas of skin. The bones may 
become affected and thickening result. The ends of 
the bones of the arms and legs may become involved 
and deformity result. 

Tn one ease, that of a girl, the bones of the arms, 
legs, fingers and toes were enormously thickened aad 
necrosed. In some cases the joints are swollen and 
tender, in others pain only is complained of. In rare 
cases the bones of the feet are affected so as to pro- 
duce a condition resembling " madura foot.” 

The Third Stage.—This may set in during or aíte 
the second stage. It generally consists of an affection 
of the skin in the palms and soles and is callel bj 
the Malays “kedal.” In slighter cases the skin 
presents a condition of exfoliative dermatitis, with 
superficial cracks and fissures. In severe cases thè 
skin is thickened, cracked and fissured, and in somè 
there is ulceration, making it impossible for t 
patient to walk or grasp anything. This stage mii 
persist for years with exacerbations. Together wit! 
this, or after the exfoliative condition passes, the skin 
may lose its pigment and presents a condition almost 
resembling leucoderma. It regains its normal ar 
pearance after treatment with movarsenobillon. In 
neglected cases and enfeebled constitutions the erup- 
tions of the second stage are followed by extensivé 
ulcerations leading to the loss of fingers and toes, an 
to permanent contractions and deformities. 


DIAGNOSIS. 

This is generally easy in endemic areas. The 
typical granulomata of the first and second stages 
could hardly be mistaken for any other disease, but in 
cases which deviate from the typical, one must be 
guided by the history, age, race, &c. With careful 
observation and diligent inquiry, the seat of tue 
primary sore can be ascertained. In cases show!08 
the manifestations of the third stage there is likely to be 
difficulty, but it can be overcome by inquiry and search 
for evidence of past lesions, scars, deformities, &o. 


PROGNOSIS. 

This is very favourable, as the disease can be 
arrested in all its stages. If treatment is givet 
as soon as the disease manifests itself, there is gres 
likelihood of prompt cure and prevention of the further 
ill-effects that result from this disease. 
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TREATMENT. 

Although puru has existed for centuries its treat- 
nent was unsatisfactory until a few years ago, when 
Professor Ehrlich synthetized a compound of arsenic 
tnown as salvarsan, and a later modification, neo- 
alvarsan. In neosalvarsan and novarsenobillon (allied 
weparations of arsenic) we have remedies par excel- 
nce for puru. Since Ehrlich’s discovery hundreds 
ind thousands of people who were dragging on a 
niserable existence have been cured. In the Malay 
States systematic treatment with novarsenobillon on 
| large scale was begun in Kuala Kangsar by the 
writer about five years ago, where hundreds of people 
fom various parts of Perak were cred or benefited. 
Ihe simplicity of the method of treatment, and above 
ill its efficacy, has enhanced the value of scientific 
medicine in the eyes of the Malays and created a keen 
lesire for the cure of yaws. Government has now 
placed this cure within the reach of every person 
throughout the States by sending out medical officers 
lo visit the people in their " kampongs,” where centres 
are arranged and injections are given free. The 
affected individual has only to visit either the local 
centre or the nearest hospital, where he will be 
promptly treated. He should attend until he is 
declared cured by the doctor. Besides medical treat- 
ment, due regard must be paid to the diet and 
cleanliness of the patient and his surroundings. 
The administration of such a potent drug as novar- 
snobillon should not be undertaken lightly. Its 
wüon varies with each individual. Some patients 
fel sick almost before leaving the table, whereas 
"hrs do not experience the slightest discomfort. 
The immediate effects may be a feeling of nausea, 
vomiting, occasionally fever (99-102 ^ F.), congestion 
ol the face, giddiness and, rarely, collapse with profuse 
berspiration. These symptoms may be transient and 
pass off quickly. 

Toxic symptoms seldom develop earlier than five to 
seven days. 

Care must be taken in the case of women not to 
exceed 0'3 grm. of the drug at one time, and in the 
tase of men not to exceed 045 grm. It should not 
be employed in patients who had been under prolonged 
iteatment with arsenic or antimony by the mouth. 
The writer has seen at least one such case resulting in 
Les neuritis followed by gangrene of the lower 
mbs. 

PREVENTION. 


This is a matter of hygiene and rural sanitation. 
To avoid contracting the disease attention must be 
paid to all wounds and sores, however trivial they 
may be, and to have them dressed so that no flies 
might get on to them. All rubbish which helps to 
breed flies must be burnt and the dwelling-houses and 
their surroundings kept clean. Personal and domestic 
deanliness must be the aim of every individual. 

Very person suffering from puru, as well as his 
clothing, bedding, &c., must be kept apart and away 
from flies. 

ERADICATION. 


Eradication of puru from a country where it has 
ested for centuries, and parts of which are yet to be 
opened up, is no small task. But any labour and 
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money spent on eradieating this disease would be 
justified by results. If the following measures are 
taken, with the intelligent co-operation of people 
who realize the baneful effects of the disease, we may 
with confidence hope to see the eradication of puru 
from the Malay States. 

(1) Lvery individual who suffers or has suffered 
from the disease must be examined, and if necessary 
undergo the treatment. Every individual so cured 
is one less centre of infection. 

(2) His family, relations and servants should like- 
wise be examined. 

(8) He must tell those who are not familiar with the 
disease about its symptoms and the ease with which 
it can be cured. 

(4) We must instruct his household to prevent the 
breeding of flies by maintaining domestic and personal 
cleanliness. 

(5) Every individual who has puru must be looked 
upon as & menace to the health and advancement of 
the community, and therefore isolated from the healthy 
until free from risk of spreading infection. 

(6) People must be warned that new arrivals in the 
" kampong " showing active signs of disease must be 
kept isolated, otherwise the whole “ kampong” may 
become infected. 

(7) Healthy individuals should never eat from the 
plate from which a diseased individual may have eaten, 
or share food from his hands. All social dealings 
with infected people must be stopped. 

(8) A census of all persons suffering from yaws 
should be taken, and all such persons required to 
attend for treatment. 

(9) Lessons on elementary and personal hygiene, 
with special reference to the household fly as a disease 
earrier, should be included in the school curriculum, 
and lectures given to the adults when opportunity 
offers. 

CONCLUSION. 

Although puru has existed in almost all the tropical 
and subtropical regions of the world for several 
centuries, systemutic attempts at eradication com- 
menced only a few years ago. Many observers have 
recognized the disease as an entity, while others 
confound it with syphilis, lupus, gangosa, leprosy 
and skin diseases. This is perhaps due to insutlicient 
acquaintance with the varied symptomatology of the 
disease. This short account of puruis meant for those 
who may have to deal with the disease in Malaya, 
and also for the information of the general public, so 
that by intelligent understanding and co-operation, 
prevention and cure may eradicate this disease from 


the country. 
— eo 


Current Ziterature. 





THe AMERICAN JOURNAL or TROPICAL MEDICINE. 

Vol. V, No. 6, November, 1925. 

General Report on the Yellow Fever Campaign 
in Colombia, May 1928, to December 81, 1924 
(Henry Hanson).—Until the outbreak of yellow 
lever at Bucaramanga in March, 1923, it was 
believed that the disease did not exist in Colombia. 
The campaign was carried out here and at several 
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other places of importance and principal seaports. 
The total number of recorded house visits of the 
general campaign is 910,845. In the course of these 
inspections houses were found breeding Æ des ægypti 
mosquitoes in 69,690 instances. The distribution of 
364,926 fishes as larvæ consumers is recorded. The 
use of fish in Colombia was not followed by the 
striking beneficial results expected, on account of the 
fishes being delicate, also because the people would 
not co-operate in the care of the fishes distributed. 
In plaees where proper attention was given to the 
fish no larvæ were found. While it is believed that 
there is now no yellow fever in Colombia, the dis- 
ease would probably spread extensively were it 
reintroduced into the country on account of the 
generally high mosquito index, and for this reason 
serious attention should be given to the control 
of A. egypti. 

Prevalence of the Yellow Fever Mosquito, Ædes 
egypti (Linn.), in Colombia (L. H. Dunn and H. 
Hanson).—During the recent campaign against 
yellow fever in Colombia mosquito control measures 
were carried on at the more important centres and 
main key points of travel. Many other towns and 
villages in various parts of the country were also 
visited and inspected. This gave quite a complete 
survey of the distribution and prevalence of A. 
cgypti throughout the Republic. A total of fifty- 
six places were investigated for mosquito breed- 
ing, at eighteen of which tontrol measures were 
established, preliminary inspections only being 
earried on at the other thirty-eight. 

Mosquito breeding was found at forty-six of the 
fifty-six places inspected. The highest house index 
was 96 per cent. at Banco. The lowest was 6 per 
cent. at Buenaventura. However, at this latter 
place contro] measures were being continued from 
a previous campaign. The lowest index found 
where no control measures had been carried on 
preceding the inspection reported was 18 per cent. 
at Florida. The house indices of forty-five of these 
places with breeding may be roughly grouped 
as follows: eight were less than 25 per cent., nine 
between 25 and 50 per cent., eighteen between 
50 and 75 per cent., and ten were more than 75 
per cent. Four places, Banco, Villamizar, Cucuta 
and Quibdo, gave indices of more than 90 per cent. 
No index was obtained at Aracataca. An accom- 
panying map of Colombia illustrates the locations 
of the ‘various places where these investigations 
were carried on. 


Geographical Distribution of the Serologic Groups 
of Brucella melitensis (Alice C, Evans).—The 
results of this study show that the various sero- 
logical groups of B. melitensis are not limited to 
partieular species of host animals. The prevailing 
idea that the so-called *'' Bacillus abortus” is a 
bovine infection and that the so-called ** Micro- 
coccus melitensis in a human and goat infection 
should be revised. The abortus variety is charac- 
teristically a bovine infection, for twenty of the 
twenty-three bovine strains fell into this group. The 
abortus variety is also the variety which infects 
hogs most frequently in America, for eight of the 


nine porcine strains fell into this group. It is no 
an uncommon agent of human infection, for five oi 
the twenty-three human strains fell into the abortus 
group. The table shows that the melitensis A 
strains in this collection came from human, caprine, 
bovine and equine sources. Since the two varieties 
of the organism cause the clinically typical Malta 
fever in man, and both cause the same kind of 
disease in animals, there are practical reasons as 
well as scientific for considering the entire group 
us a single species, 

Suspected Yaws in Costa Rica (Solon Nunez).4 
In the zone of Coto and Golfo Dulce (boundary 
zone between Costa Rica and Panama) there exis 
a dermatosis which is contagious, with tendency 
wards an epidemic character, The clinical and se 
logical characters and the influence of the arsenical 
treatment leads one to believe that it is a spirm 
chetosis. The form of the papules, their colour 
and their mode of evolution make one think d 
yaws. Failure to find the spirochete was probably 
due to the advanced state of the disease. The 
cases of yaws described, if correctly diagnosed, 
appear to be the first to be reported from Costs 
Rica. 

Experimental Immunity in Syphilis and Yan 
(Henry J. Nichols).—The author reviews the work 
of recent investigators and gives an account of hig 
own experiments which clearly suggest that » 
protects against syphilis. 'The recent demons! 
tion of a true immunity in syphilis throws nei 
light on this question. Experimentally, a parti 
immunity against syphilis can be demonstrated. 
rabbits which have been infected a long time wi 
yaws and cured by arsphenamin. The subject d 
strains must be taken into account, both in yi 
and syphilis. | 
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LONDON SCHOOL OF HYGIENE AND 
TROPICAL MEDICINE. 


(DIVISION OF TROPICAL MEDICINE AND Hyciex#! 


Examination Result 79th Session, October 1925- 
February 1926. 


Passed with Distinction: R. M. Morris (winner o 
“ Duncan " Medal), W. A. Young, H. L. Batra, T. Y. 
Li, T. P. Noble, A. K. El Shurbagi, M. A. H. Attis, 
J. C. Pyper, A. G. Taylor, H. B. Boucher. 

Passed: E. C. Chitty, C. S. Mence Chataway, 
W. H. Watson, J. H. H. Chataway, A. K. Abiek 
Khalik, S. C. Gomes, B. N. V. Sailey, F. © 
Greenwood, H. Mostert, E. A. Penny, E. E. Claxton. 
L. M. Jacobs, L. G. W. Urich, E. K. Will, E- 
Struthers, M. B. Hall, M. Holliday, B. E. M. Newland! 
M. A. H. Azim, A. S. M. Douglas, R. D. Reid, D. Bell. 
P. Ross, I. J. Woodhouse, B. E. Khoo, J. D. L 
Perera, K. W. Todd, E. Burke, H. W. Brassingten. 
D. W. G. Faris, R. McFiggans, M. Rustomjee, J. | 
O'Grady, C. M. Churcher, Sherwood Hall, J. J. Keeri 
G. D. Gordon, C. S. Wylde, T. V. FitzPatrick, Y. N 
Lal, W. L. Gopsill, C. R. Subryan, T. James, R. à| 
Heatley, R. Huey, V. F. Dougherty, P. L. Gray. 

17th February, 1920. 
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FINAL REPORT ON THE TREATMENT 
OF TRYPANOSOMIASIS IN UGANDA. 
By C. H. MARSHALL, M.B., B.S.(Lond.), F.R.C.S.(Edin.), 
Senior Medical Officer, Uganda, 
AND 
S. M. VassALLo, M.D., D.T. M.& H., 
Surgical Specialist, Zanzibar. 

Tae treatment of trypanosomiasis by means of 
Tihecal salvarsanized serum having recently 
e far less successful than was previously 
red, we felt it incumbent upon us to give 
blicity to that fact, and did so by means of a 
ter in the British Medical Journal in June, 1924. 
We would wish, however, to place on record the 
wlts of our experiments up to date, since even 
è records of failures may not be without their 
lue, and also as, owing to the exigencies of the 
"ie to which we belong, we are no longer in a 
Wüon to continue our investigations. 

The methods of treatment which we consider as 
ving failed were carried out in the Madi country. 
the Nile district, during April and May, 1922, 
long natives far more primitive and uncivilized 
i those round Mbale. As indicated in our 
mmunieation to the British Medical Journal of 
bmary 10, 1928, they were planned to investigate 
è suggestion, offered by Dr. Shaw Mackenzie, 
athe results obtained by serum treatment might 
‘dw to fat-splitting by the autogenous serum, 
Viso to attempt to perfect a single treatment 
ih simple technique which would enable the 
tent to resume his normal life after a few days, 
d so avoid the prolonged courses of injections 
ich necessitate the removal of the patient from 
‘village and friends and his confinement in some 
*ping sickness camp or hospital. 

Before commencing treatment of any kind we 
deavoured to make some classification of our 
s according to the different stages which the 
fase had reached, to facilitate a correct evalua- 
h of any results which might be obtained. 

The necessity tor some such system is apparent. 
Tinstance, Broden and Rodhain, in the Congo. 
ie that good results may be obtained from the 
Tavenous injection of salvarsan, but they insist 
it it is only of benefit in those cases where micro- 
Pical examination of the cerebro-spinal fluid 
ws that invasion of the spinal canal has not 
tured, 

The invasion of the central nervous system may 
Presumed in the later stages from the clinical 
ms, and in this connection Manson (7th edition, 
ge 125) definitely states, ‘‘ Later there may occur 
tillary twitehings of the muscles, especially of 
è tongue, and tremor of the hands, more rarely of 
! legs, indieating a definite implication of the 
tor centres, '' 

In the early stages of the disease the question is 
tre difficult, since, while theoretically the absence 
Parasites or increased cell contents contra- 
leates an infection of the central nervous system, 


this may not be a matter of actual fact, since a few 
trypanosomes in the cerebro-spinal fluid may escape 
detection, 

The classification we adopted was as follows :— 

Class A.—The onset: of infection. Characterized 
by the presence of trypanosomes in the blood, but 
without glandular enlargement. The patient has 
constantly recurring attacks of pyrexia, associated 
with great malaise, pains in the head and back. 
Skin rashes may be present, but there are no nervous 
symptoms. 

Class B1 (subacute).—The spread of infection 
from the blood to the lymphatic system. 

The cervical chain of glands is enlarged, individual 
glands varying in size from a pea to a cherry; the 
larger ones are usually ‘‘ typical” on palpation, 
i.e., they feel like a ripe plum. Trypanosomes are 
present in the gland juice. There are no nervous 
symptoms, knee-jerks are normal, and there are 
no tremors of the tongue or fingers, 

The morning axillary temperature is from 999 F. 
to 1009 F. At this stage there is no clinical reason 
for supposing that the infection has reached the 
cerebro-spinal canal. In this connection it may be 
noted that Dr. R. G. Griffin (D.M.O., Uganda) has 
reported enlarged axillary glands, containing try- 
panosomes, in many eases where the cervical glands 
were not palpable. (Trans. Roy. Soc. Trop. Med. 
and Hygiene, Vol. xvii, Nos, 1 and 2, March and 
May, 1923). 

Class B2 (early chronic).—The onset of nervous 
symptoms. The lymphatic glands may reach the 
size of a large damson, and microscopical examina- 
tion of the gland juice often shows two or three 
trypanosomes in each field. The mental functions 
are much impaired, Tremors of the tongues and 
fingers are present and the knee-jerks are increased. 
The patient is often emaciated and suffers pains in 
various parts of the body, a dull headache being a 
prominent symptom. ` The morning axillary tem- 
perature is between 989 F. and 999 F. 

Class B3 (late chronic).—The stage of incipient 
sleeping sickness. The patient is emaciated and 
has a harsh dry skin, while the lymphatic glands 
become sclerosed and smaller. (At times a bloated 
appearance is presented, but in these cases second- 
ary infections and infestations may play a great part. 
ankylostomiasis probably ranking pre-eminent.) 
The male is usually impotent. The knee-jerks are 
increased and ankle-clonus is usually present and 
Romberg's sign is well developed. There is loss 
of strength and the gait is shuffling and unsteady. 
There is a marked somnolence and mental apathy 
and the temperature is usually subnormal. 

Class C.—This stage represents the condition of 
true sleeping sickness. The patient is unable to 
stand, and has marked cerebral nervous symptoms, 
often being only semi-conscious. There is marked 
wasting and the knee-jerks may be absent, although 
Babinski’s sign is usually obtained. 

It is of course impossible to draw any hard and 
fast lines between the different stages of the disease, 
and a patient in any class may well be lacking in 
one or more of the signs described. 
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In other words, classification must be based upon 
the clinical picture as a whole. 

Also, it is difficult to state definitely the length 
of time associated with the various stages suggested. 
The state described under ‘‘ A ” will only be dia- 
gnosed in those whose blood is examined in the first 
instance for the presence of Spirilla or the parasites 
of malaria to account for the raised temperature. 

Possibly this stage lasts a considerable time, 
during which, we would suggest, the infection may 
die out naturally, the disease never having been 
recognized. This suggestion is supported by several 
observers reporting cases of trypanosomiasis which 
had no treatment at all and yet lived for prolonged 
periods. 

Nattan-Larrier (French Congo, 1908) reports three 
Europeans living 17 months to three years, and 
Todd (1911) mentions five cases, four of whom were 
‘* alive and well °’ two to three years after diagnosis. 
None of these eight cases had any form of 
treatment. 

On the other hand, Dr. G. C. Low and Dr. E. 
O'Driscoll report a case of trypanosomiasis from 
Nigeria in whose cerebro-spinal fluid trypanosomes 
were found five months after infection, indicating 
that what we have termed the B2 stage had then 
been reached. (Transactions of the Royal Society 
of Tropical Medicine and Hygiene, Vol. xv, No. 5, 
Nov, 17, 1921.) 

We suggest, however, that from the B2 stage 
onwards the disease is beyond the possibility of a 
natural eure and gradually progresses, though to 
state exactly what stage has been reached is a purely 
arbitrary matter. For the '' C " class patient the 
expectation of life is very short. 

Except in the case of the '' A” class patient 
(onset of infection, no gland enlargement), we 
believe that trypanosomes are rare in the peripheral 
blood-streams, We examined 30 untreated cases 
belonging to classes other than ‘‘ A "' without find- 
ing a single trypanosome in the blood. 

In addition we sent 126 blood-films to Dr. Mary 
Martin, the assistant bacteriologist, Uganda, who, 
after exhaustive search, reported the presence of 
trypanosomes in 23 slides only. The suggestion 
that the visible presence of trypanosomes in the 
blood-stream is rare is supported by MacFie and 
Gallagher (1914), who report that no parasites were 
found in the peripheral circulation of 222 cases of 
trypanosomiasis examined in the Eket district of 
Nigeria. 

This point is somewhat emphasized as it would 
appear to be of considerable importance as regards 
the spread of infection; for if trypanosomes are only 
found in the blood of early cases it may be presumed 
that this is the class of patient mainly responsible 
for infecting the fly, and consequently either 
patients of ‘‘ A ” class are much more numerous 
than is usually supposed, or else the number of 
human hosts necessary to spread the infection is 
very small. 

It is, of course, realized that Miss Robertson 
found that the infectivity of the disease when trans. 
mitted by Glossina increased during the time that 


the less numerous short forms of trypanosomes we 
present, and diminished when the blood showed 
large number of parasites of the long type. |Mi 
Robertson, Reports on the Sleeping Sickness Uo 
mission of the Royal Society, No. xiii.) This, ho 
ever, does not appear to afford an explanation 
view of the apparent absence of the trypanosom 
from the cireulation of so many cases. 

In the cases of treatment that we record, no" 4 
or ''C"' cases have been included. 

The treatment in Madi was based on the p 
sumption, itself based on our experience in Mba 
that the best results hitherto obtained have be 
those from intrathecal salvarsanized serum, ani! 
endeavoured to find answers to the follow 
questions :— 

(1) Except in the very early stages (“ A” di 
patients) is a single intravenous injection of 
arsenical preparation sufficient to cure the infectio 

(2) If serum is essential does it give as gi 
results if the injection is intramuscular as when it 
intrathecal? 

(3) Must such a serum be autogenous? 

We also tried the effects of two drugs sugges! 
by Dr. Shaw Mackenzie, viz., (a) pure curd s^ 
and (b) copper alanine. 

In all 214 cases were treated by the vari 
methods indicated in our previous report, Febru 
10, 1928, and are shown in the following table! 


TABLE I. | 
(Showing method of treatment adopted and number of cas 
treated.) | 


Treatment employed Cisse of Disease Ț 1 
1. Intrathecal serum following in- . 
travenous arsenic ... E co q$uu38. 5521 
2. Intrathecal serum following in- 
travenous ' B" 15, das 


8. Intrathecal serum (as inl above) 
followed by intramuscular inac- 


tivated serum t ate dixe A. tus dee 
4. Intrathecal sérum without intra- 

venous injection... ses 6e Wu. does dos 
5.Intramuscular serum following 

intravenous arsenic 2n e dcos. 830 stad 
6. Intramuscular serum without 

intravenous injection ot fat We 9534 b 
7. As in 6 above, but followed by 

intramuscular inactivated serum 3 .. 95 1 
8. Intravenous arsenic only... $n 45558 
9. Intravenous “ B ” only ... £. 00:3 
10. Intravenous “ A" only ... watt (Ripe. S004 
11. Intramuscular ** A " only Es c4 us 051 
12. Intrathecal heterologous serum qu 4e 
13. Intramuscular heterologous 

serum .. — .. Ge 5 lus. | 8... 0 
14. Intravenous arsenic followed by 

intravenous ‘‘A”’ | 19 


15. Intrathecal heterologous "serum, 


without intravenous injection ... 0... 1... 0 
16. Intramuscular salvarsanized 
serum (as in 5 above) followed by 
inactivated serum ... zs Aa quus $5601 
17. Intramuscular serum plus auto- 
genous cerebro-spinal fluid Olas Ya 
61... 117... 47 


In addition 45 patients were not treated but kept as conte 


It is not necessary to give the results in £ 
detail, as except where the treatment comp" 
intravenous arsenical medication, all cases shi" 
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00 per cent. positive results when re-examined 
fter 12 months. 
Cases which had received intravenous arsenic as 
art of the method of treatment gave the following 
sults after 12 months :— 

TABLE II. 
(1) Intravenous arsenic alone. 


B1 B? B3 
Per cent. 


(Treatment, 8.) 


Per cent. Per cent. 
sitive or dead  .. sis 50 sss 43 re 100 
ive and well... ie 50 c 57 ss 0 
(2) Intramuscular salvarsanized serum. (Treatment, 5.) 
Bl B2 B3 
, Per cent. Per cent. Per cent. 
Witiveor dead ... OT 50 E 60 va 63 
live and well — ... $83 33 ET 30 i 27 
ot seen ... PA -— 16 Jie 10 aot 10 
(8) Intrathecal salvarsanized serum. (Treatment, 1.) 

B2 B3 
jn Per cent. Per cent. Per cent 
bstiveor dead ... e 88:8 .. 28 d 35 
liveand well — ... ne 666... 56 Ana 50 
ot traced °F — ia 15 Re 14 


After 22 months only 25 cases of all the 214 
atents treated by various methods were found to 
ealive and well, but it is interesting to note that 
Í these 25 cases no less than 20 had been treated 
y intrathecal serum. 

As these figures were anything but satisfactory, 
fe felt called upon to indite our letter to the British 
ledical Journal previously referred to, stating that 
Wntheeal salvarsanized serum had not given the 
waults we hoped for, and had not furnished any 
"Wiss to the questions we set ourselves to answer. 
0n the other hand, the patients treated in the 
Vie district were re-examined in September, 
H, and the following table shows the results 


btained : — 
TABLE III. 
e 
Moa "Dent commenced Remarks 
2 72 ox Well! 
4 E 68 Be Well 
7 es 58 27 Well 
8 s 60 LY Well 
u 423 € Died of dysentery 
June 10, 1923 
12 574 Well 
13 574 Well 
15 574 Well 
16 46 Relapsed, found positive 
February 4, 1924 
17 53 Well 
18 ? Reported dead 
19 53 Well 
20 43 Died November 14, 1923 
21 53 Well 
22 53 Well 
23 53 Well 
24 53 Well 
25 35 Died March 8, 1923 
27 524 Well 
29 524 Well 
30 504 Died August 31, 1924 
32 514 Well 
16 48 Well 
55 454 Well 
60 ‘3 42 m Well 
êl 42 Well 


Case 26 treated 524 months ago, was not seen but is reported 
T alive and well.) 
'Well" indicates that the patients showed no clinical 


igus and gland puncture and blood examination proved 
itgative, 





That is to say, of the 27 cases reported up 


to February 31, 1922 (vide British Medical 
Journal, February 10, 1928, and examined 
again in September, 1924 (S.M.V.), five had 


died and one case relapsed, while 21 remain 
alive and well and showing no signs of trypanosome 
infection on clinical and microscopical examination, 
although from 34 to 6 years have elapsed since they 
were found to be infected, and they have received 
no treatment other than the one intrathecal in- 
jection of salvarsanized serum. 

The worst construction has been placed on these 
figures, as in one ease death is known to have been 
due to disease other than trypanosomiasis, and in 
no case was death proved to have been due to this 
cause, 

Further, some patients were liable to re-infection, 
and one case was noted for especially careful watch- 
ing as he was aetually working in the sleeping 
sickness area, 

Considering the very marked difference in the 
success of similar treatment in these two districts, 
we naturally endeavoured to find some explanation 
as to why better results were obtained in the Mbale 
than in the Madi area. 

The first suggestion which occurred to us was that 
the trypanosome was more virulent in Madi than 
in Mbale, but this does not appear to be so, for the 
following reasons :— 

(1) A number of cases of trypanosomiasis at 
Mbale were treated by methods other than by intra- 
theeal serum. 


TABLE IV. 
No, of case 

T = E Relapsed 
14 M iss Well 
28 Well All early cases 
31 Well 
34 312 sis Dead 
35 XA E Relapsed 
36 Bis .. Not traced 
56 HR ste Died 
57 sss .. Not traced 
58 ges i Well 
62 ss ve Relapsed 
63 wa 5 Relapsed 
64 s. 338 Died 
65 vs due Died 
66 js =a Died 
67 P T. Died 
68 sis we Relapsed 


Out of seventeen cases four are found to be alive and well, 
eleven are either dead or show trypanosome infection, and two 
cannot be traced. 


(2) Rats subinoculated by one of us (8.M.V.) 
from the blood of patients in Madi, showing rapid 
progress in the disease, ran a normal course of 
infection, parasites not being found in their blood 
for 9-12 days, and the rats remaining alive, com- 
paratively well, until they were destroyed three 
weeks later, during the whole of which time their 
blood continued to show trypanosomes. 

' We would suggest, however, that two factors may 
be of paramount importance, 

(i) The nature of the fly infestation of the two 
arcas. 

In the Mbale district the source of the trypano- 
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some infection is from the shores of the Mpologoma 
river, part of which has been thoroughly cleaned 
and is constantly supervized by a European sleeping 
sickness inspector, while other parts have, for 
administrative reasons, been left alone. As a result, 
many cases of trypanosomiasis after treatment have 
returned to live in a fly-free area, although others 
have been exposed to the risk of re-infection. 

In Madi, on the other hand, the whole country is 
remarkably honeycombed with small streams, all 
potential and, in the great majority of cases, actual 
harbourers of Glossina palpalis and Glossina morsi- 
tans, which abound over the whole district, and 
consequently there may be a constant infection of 
sound individuals combined with a continual re- 
infection of those already suffering from the disease. 
The conditions closely resemble those described by 
Hodges as existing in the Lake Victoria Nyanza area 
during the great epidemic of 1906-1909, except that 
the actual dwelling places are out of reach of fly. 

(ii) The second factor is the widespread preva- 
lence of infections by debilitating diseases, such as 
yaws, syphilis, uleers, guinea-worm, and especially 
intestinal parasites, in the Madi district. 

One of us (S.M.V.) examined the stools of 35 
unselected natives, with the results shown in the 
following table, these figures being the more strik- 
ing when it is noted that the stools which were 
found negative had been brought on a leaf for 
examination and were several hours old and 
dried up :— 


TABLE V. 
Ankylostomes present in 63 per cent, of all cases examined. 
Ascaris LEJ 26 » » ” 
Tenia » 14 y, " ^" 
Trichostrongylus ,, 11 j 5 j 
S. mansoni » 6 T. a à 


The fact that only a limited number of stools and 
fresh preparations of blood were examined in the 
field was due to the exigencies of the tour, and while 
such limited numbers cannot be conclusive, the 
results obtained are very suggestive. 

We therefore suggest that the marked mortality 
of the disease in the Madi, as compared to the 
Mbale district, is due to:— 

(1) A repeated superimposed infection from con- 
tinuous exposure in fly-infested areas. 

(2) The possible debilitating influence of intes- 
tinal parasites, of which the ankylostome is of 
primary importance. 

Finally, since we still believe that, apart from 
such conditions as exist in Madi and possibly else- 
where, intrathecal serum has given the best results 
as regards treatment, we endeavoured to obtain a 
true comparison of its effects by treating a series 
of eases at Mbale with (1) Bayer ''205," and 
(2) tryparsamide :— 


Bayer “ 205 ":— B1 n? R3 
Alive and well ... 3 (és 3 die 1 7 
Relapsed is 1 M — d 4' 5 
Tryparsamide :— 
Alive and well ... 7 as 4 Tr 2 13 
Relapaed eo Es 1 = 3 - 4 
Not traced T ed. 1 "e 1 X >z 


1 Two cases treated by Bayer ‘ 205 " were subsequently found 
still to show trvpanosomes and were retreated by tryparsamide, 
when the parasites disappeared. 





From the limited number of cases and the short’ 
time which has elapsed since treatment was com; 
menced no definite conclusions can be drawn, buti 
it would appear that tryparsamide gives consider. | 
ably better results than Bayer '' 205," and that) 
neither shows any superiority over intrathecal 
serum. 

Recent teaching in the Edinburgh V.D. clinic 
traces the value of tryparsamide in parasyphilitic 
cerebro-spinal lesiéns to its passage into 
cerebro-spinal fluid. This, in our opinion, explains] 
its superior therapeutic action over the other dri 
and would support our contention that in the more 
advanced stages of trypanosomiasis intrathecal 
medication is essential. | 

The principle involved is identical except that by 
the injection of intrathecal serum we hoped wi 
obtain sterilization of the cerebro-spinal dui 
through the introduction of '' antibodies" and 
complement. ( 

As we have previously pointed out, any treatment 
involving a series of injections over a considerabld 
period is contra-indicated in dealing with natives. 

Several patients who were treated with Baya 






"205 " or tryparsamide ran away as soon as thi 


condition improved, without completing the course, 
and these could not be included in the resultj 
detailed above. i 

Also no comparison can be made between the 
treatment of European patients in England and thi 
treatment of natives on a large scale in Afric 
sinee the native, unless he is seriously ill, will od 
stay in hospital or continue treatment once he íi 
better. 

Patients of Class “ A "' are therefore hardly et 
diagnosed among natives, while in the majori d 
Europeans the disease is discovered in its ej 
stages. This is a factor which can only be elims- 
ated by the education of the native, and such edu 
tion ean only be effected by an efficient medic 
staff and abundant hospital facilities for all natis 
who present themselves for treatment of any fimi 
of disease. 

In coneluding this report of our observations and 
experiments in connection with the treatment 
trypanosomiasis, we contend that in describing i5 
results of treatment of trypanosomiasis it is ess 
tial to distinguish the different stages of the disco. 
as early cases may very possibly be cured by many 
forms of intravenous medication and may evel 
undergo a natural cure. 

Finally, we consider it would be of interes! * 
follow up and note the final results of the treatmet! 
of cases at Mbale by Bayer ''205 '" and trypr 
samide after at least as long a period as has be" 
possible in the eases treated by intrathecal serum 
so that any inference or conclusions drawn there- 
upon may be comparable. , 

We would also point out the possibility that sve! 
factors as superimposed infection, and also secon 4 
ary infections (especially of intestinal parasite 
such as ankylostomes), may interfere with th 
normal course of any form of treatment. 

We wish to thank Dr. J. Hope Reford, PMU. 
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Uganda, for permission to publish this report, and 
also all those who have helped us in our work, more 
particularly Captain R. P. Rawson; M.C., late 
D.M.O., Uganda, and Dr. Mary Martin, Assistant 
Bacteriologist, Uganda, and Professor John Eyre, 
Ý London University, for his criticisms and advice. 


REMARKS ON CLAYTON-LANE’S CRITICISM 
OF MY MONOGRAPH ON MALARIA AND 
BLACKWATER FEVER IN THE TROPICAL 
DISEASES BULLETIN, 1925, VOL. 22, NO. 4, 
P. 388, 

By H. Ziemann, M.D. 
Professor of Tropical Medicine, Berlin. 


CriticisM may, and indeed should, be severe. 
tshould, however, be just and fair, and based upon 
acts capable of proof, and not on mere assertions. 

(1) The epidemiologie curves of fever in Italy on 
), 152 are based, as the text indicates, on the well- 
mown investigations of Celli on the epidemiology 
f malaria in Italy. . 

(2) The epidemiological curves in the Cameroons 
m p. 137 are based on the exact clinical and 
mmatological investigation of individual cases. 
there is no mention of uncertainties. 

(3 I have seen cases of recurrence in cases in 
mhich gametocytes are present in the peripheral 
iod, and have explained, not only on p. 807, but 
ivin other places, that other authors (e.g., Nocht) 
hive observed gametocytes also in fresh cases (cf. 
ection on parasites). Wherefore the observations 
t Warrington Yorke and Macfie, who first found 
thizonts and then two to three days later found 
"metoecytes in the peripheral blood in new cases, 
thich many sections of my book make objectless, 
te quite undiscoverable by me. 

(4) In many places I have pointed out that the 
equels which occur in the inoculated malaria in 
mralyties cannot without further investigation be 
pplied to the naturally acquired malaria and con- 
idered as proved. 

(5) Clayton-Lane has not in the least understood 
ny views on the problems of the direct or indirect 
ction of quinine on the parasites (pp. 338 and 856). 
Compare also Jacues, Trop. Dis, Bull., vol. 14, 
71.) They are supported by observations on 
halarial blood after the administration of quinine, 
ind also by the extensive investigations of Retzlaff, 
). 864. 

(6) He also appears not to have read the sections 
m quinine injections (intramuscular), wherein I 
"refully discuss the pros and cons. 

(7) Nor does Clayton-Lane completely grasp the 
hapters on quinine resistance, that a fall in quinine 
*sistanee also occurs in cases in which quinine 
*sorption has undoubtedly taken place. 

(8 The nomenclature of the parasites is fully 
*Xplaed in the chapter which deals with the 
Jarasites, 

(9) The circumstance that in one place by a 
Printer's error Delhi is changed to Deli is seized 


upon by Clayton-Lane as evidence that the eredi. 
bility of the views in other connections is unreli- 
able. A condition which cannot be obviated by 
earnest scientists and critics is the seizure, when 
proof cannot be adduced, of trivialities and inaccu- 
racies. Consciousness and the impartial compila- 
tion of works free from transitory errors is 
recognized, compare, e.g., the criticisms of Grasso 
in Il Policlinico and many others. I cannot, there- 
fore, accept the criticism of Lane as a just and fair 
one. 


ENVIRONMENTAL INFLUENCES WHICH 
FAVOUR THE DEVELOPMENT AND 
SPREAD OF THE BILHARZIA PARASITE 
IN SOUTH AFRICA. FOOD SUPPLY OF 
'" PHYSOPSIS.”’ 


By F. G. Cawston, M.D. (Cantab.). 


THE PRESENCE OR ABSENCE OF THE INTERMEDIATE 
Hosts or ScuisrosowE Parasitic Worms IN 
ANY LOCALITY DEPENDS UPON THE Foop SUPPLY. 


Ix the Union of South Africa it will depend very 
largely upon the presence or absence of a common 
rush of Natal rivers, found also in various parts 
of the Cape, Transvaal and Free State and existing 
also in Portuguese East Africa, Cyperus immensus 
C. B. Clarke, for this is the favourite food of Isidora 
africana (Krauss), popularly known as ''Physopsis, 
which is the only common carrier of schistosoma 
in South Africa. 

The plant is found in swampy areas, where, 
unfortunately, it tends to collect an extraordinary 
quantity of waste-paper from the homes of Natal 
Indians, natives and poor whites, who purchase 
most of their food supply in paper packages, only 
a proportion of which finds its way into the holes 
that are dug for rubbish. Incinerators, so well 
adapted to institutions, are perhaps too expensive 
to recommend for poorer householders, and the 
burning of rubbish has its dangers where many 
children are living in crowded dwellings. 

This plant grows abundantly along the banks of 
a pool at Sydenham, where the vast majority of 
bilharzia patients in this district have acquired the 
disease.’ The pool is about eighty yards long and 
thirty yards broad. It is particularly the decaying 
leaves on the surface of the water which harbour 
examples of I. africana and are likely to show the 
golden jelly containing the eggs. During the dry 
season accumulated rushes can be burnt, cut down 
or dug out, The natives gather them and use them 
for making baskets and mats. C. immensus C. 
B. Clarke might be cultivated for industrial use; 
but the plant should not be allowed to grow near 
stagnant water, or where there is the risk of its 
decaying leaves being carried down-stream. In 
view of its tendency to encourage the accumula- 
tion of rubbish, it should not be grown too close 
to human dwellings. Fresh-water shells as large 
as those of I. africana are not found in the smaller 
spruits; nor are they found in marshy areas, 
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except when they have been carried there in the 
water that overflows from the flooded river. 

I. africana is found less frequently attached to 
the leaves of the common water hyacinth, Eich- 
hornia crassipes (Ponteder) or to floating wood and 
sugar-cane. 

I. africana is also commonly attached to the 
under-surface of the leaves of the ‘‘ Blue Lotus,” 
Nymphea stellata, or to some of the stalks, where 
its eggs may easily be differentiated from those of 
Limnea natalensis Krauss, the intermediate host 
of Fasciola gigantica Cobbold ; because the latter are 
laid in colourless jelly. 

My repeated experiments would seem to show 
tbst, whilst examples of I. africana seldom fail to 
become infested, when miracidia of Schistosomum 
hematobium are allowed access to the water, 
Limnea natalensis remains free from bilharzia in- 
fection. This observation is in conformity with my 
experience of Limnea in nature; but it is contrary 
to that of Dr. Annie Porter, who reports the 
successful development of S. hematobium in ex- 
amples of Limnea natalensis at the South African 
Institute for Medical Research in Johannesburg. 

A careful investigation of the favourite foods of 
various fresh-water snails is essential to those who 
attempt to breed them successfully in artificial 
surroundings. 

Where collections of water are known to be 
infested with the bilharzia and liver-fluke parasites. 
every effort should be made to clear out the roots 
of the these common water-lilies and, wherever 
the lilies are grown, every endeavour should be 
made to keep them clear of fesh-water snails, In 
the vallev between the two hills at the Bluff, 
Durban, the '' blue lotus ” grows extensively, but 
I do not find any trace of I. africana there, nor 
does this swampv area appear to be conducive to 
the breeding of this species, and I do not know 
of any cases of bilharzia infection amongst the 
numerous Indian children who live in that district. 

The dwellings lie close to pools very favourable 
to the growth of fresh-water snails in the Durban 
suburbs. A large proportion of these snails harbour 
schistosomes, and a history of present or past sym- 
ptoms of bilharzia disease can readily be obtained 
in most of the neighbouring houses; though it is 
less frequent amongst the Mohammedans who do 
not allow their children to hang about the pools. 
It should be noted that the earlier symptoms of 
schistosome invasion are sometimes mistaken for 
malaria in Natal. 

The outbuildings, which have been erected so 
close to the Sydenham pool, are provided with the 
bucket system. These buckets are said to be 
emptied three times a week at a cost to the house- 
holder of 1s. 6d. a time. I have not examined 
microscopically the contents of these buckets; but, 
with so large a number of bilharzia cases in the 
district, the probnabilitv is that they contain the 
ova of schistosoma, and children with severe hema- 
turia sometimes pass their urine among fhe rushes 
at the side of the pool. Many Indians have been 
born in Natal or have migrated to Natal to live 
amongst the old indentured Indians, and every year 


| 
sees an increase of their dwellings amongst the 
natives and the poorer class of European in the 
Durban suburbs; the vast majority make too littl: 
money to enable them to live in much comfort. 
Although 90 per cent. of the Mohammedan mile 
folk read and speak English fluently. their wives 
are illiterate. and the vast majority of Indian chi: 
dren are insufficiently intelligent to grasp the sig 
nificance of a chronic hematuria, which so ofteq 
tends to disappear, more particularly during thf 
winter months. $ 5 

Durban is very largely dependent on its Indi 
population for its popular vegetable and fruit supply’ 
This is grown either on Indian property or by 
Indians in European gardens. It is gathered i 
the afternoon and stored overnight, being caris 
in carts driven by Indians to the market in th 
early hours of the day. At the Indian market 4 
large number of Europeans purchase the daily 
supply for boarding houses and hotels. Through 
out the day Hindu hawkers are to be seen carrying 
their baskets on bamboo poles round to Europea 
houses for the sale of their fruit and vegetables 

Lettuee and kindred vegetables are sometime 
gathered and thrown into a pool overnight. I hsr 
found such floating vegetables, including the leave 
of beetroot, on the surface of the Umbilo River 
where fresh-water snails breed close to a vegetablt 
garden. Vegetable contamination would seem tł 
have been responsible for bilharzia infection in | 
child of four who had been protected from othe 
risks of infection, 

I have previously drawn attention to the greal 
accumulation of fresh-water snails, particularly 
Melanoides tuberculatus Müller, in the Dum 
water-eress beds. Although I. africana does nt 
breed there, many of the snails are infested wi 
those cercarie which can encyst on green fot 
I am glad to note the increased number of well- 
constructed bore-holes for the supply of water m 
the Indian quarters; but infested examples of 
I. africana (Krauss) and allied snails are stil 
readily obtainable throughout the Durban suburbs. 

Occasionally I find large examples of I. africana, 
less commonly Limnea natalensis, attached 5 
floating cattle manure. The chances of fresh-water 
snails becoming infested from the miracidia which 
escape from fecal material are evident under thes 
conditions; for although the ova of Fasciola would 
appear to take about eighteen days to hatch. the 
ova of schistosomes hatch out very rapidly in water 
The intermediate hosts of trematode parasitic worms 
are attracted to the surface of a pool by decaying 
vegetable matter and by the food waste of man 
and cattle, as is evidenced by the number that are 
found in such places as a pool below a railway 
location, a stream below an abattoir, those portions 
of a river close to the drift where natives of 
Indians wash their clothes, and marshy land where 
cattle wade, 

In October, 1925, I injected two guinea-pigs with 
a large number of bifid-tailed cercarise from ! 
africana collected from the Sydenham pool. X0 
abnormality was detected post mortem in eth! 
animal when dissected three months later. How 
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er, I fed another guinea-pig on some food con- 
ining cerearie from the same source on October 
| and 14 and secured about fifty male and female 
lult schistosomes from its portal system on 
ecember 20, when I also observed a thickened 
rer-substanee and a rather severe ascites. In 
et the animal was dying from ascites when I 
erficed it. I have never noted ascites in a bil- 
wzia patient in Natal, but this may become 
mmon if cases of Schistosomum mansoni con- 
jue to increase, 

I. africana (Krauss) at Durban shows variation 
the height of the spire and in the character of 
e whorls, as is common in some other species of 
is remarkable genus. So great ‘is the variation 
some of the species, such as Isidora tropica 
wauss) and Isidora compta (M. and P.) that one 
grets that the term  ''interspecifie hybrids” 
ould have been applied to any cercarie carriers 
nong these polymorphous species. 

However, I. africana (Krauss) may readily be 
stinguished from I. tropica, I. natalensis and 
compta, because of the truncate columella of 
s shell. This columella may also vary to some 
tent and, for this reason, it is sometimes diffi- 
ilt to tell some examples from those of Isidora 
Physopsis) globosa Morelet, which is a common 
urier of bilharzia infection at Lourenço Marques 
nd is said to occur in Natal. The pools from 
hich I obtained examples of I. globosa infested 
fith sehistosomes at Lourenço Marques in 1922 
tained numerous examples of the '' blue lotus ”’ 
ida thiek growth of the broad rush which is so 
hvourite a food of I. africana. 

Both Cyperus immensus and Nymphea stellata 
kour in the lagoons that are formed at the mouth 
ff some Natal rivers; but the occasional presence 
Í sea-water in lagoons prevents an accumulation 
Í fresh-water snails in any considerable numbers. 
In view of the well-known value of sea-water in 
estroving the infection of rivers, the local health 
uthorities of a Transvaal village were considering 
he establishment of a salt-water swimming bath 
ontaining 1 in 10,000 of common salt. Such diluted 
Wine encourages the activity of the bilharzia para- 
ites and is favourable to the breeding of their 
termediate host, and I welcomed the opportunity 
f warning them of its danger before the scheme 
ad been put in hand and had provided a false 
ense of security in an infected locality. 


CONCLUSIONS. 


(1) Pools containing the decaying leaves of the 
toad rush and the blue lotus are very favourable 
0 the breeding of the molluscan intermediate 
losts of schistosomes, and the mere presence of 
"ater-low] cannot be regarded as unfavourable to 
he spread of bilharzia infection, So long as these 
rds are on the wing, they have access to so large 
! Variety of suitable food supply that only a smail 
toportion of fresh-water snails are devoured, and 
e most mature examples with large shells, which 
tte the most likely to be infested with cerearim, 
? very likely to escape. 





Nevertheless, I have repeatedly observed that 
similar pools are kept almost clear of fresh-water 
snails, so long as they contain domesticated duck 
whose molluscan food supply is limited to. what 
exists in these pools. Generally speaking, the 
environmental influences which ‘are favourable to 
wild-fowl are favourable to fresh-water snails, and 
the control of the intermediate host of Schistoso- 
mum hematobium Bilharz depends rather upon the 
removal of the decomposing leaves of Cyperus 
immensus C. B. Clarke and those of Nymphaea 
stellata from running water.  Fresh-water snails 
harbouring the cercarig of Schistosomum mansoni 
Samson often feed on these plants; but they are 
more commonly found in localities where there is 
much surface vegetation, such as water-cress, and 
where they are exposed to fecal contamination in 
shallow water. * 

(2) Those portions of streams which are frequented 
by man and beast are specially liable to show an 
accumulation of fresh-water snails, as food waste 
assists in creating an environment favourable to 
their breeding and growth. 

(3) If Schistosomum japonicum could be eradi- 
cated from human beings in China and Japan, it 
might still continue to exist in dogs and oxen; if 
it were possible to eradicate Fasciola hepatica from 
sheep and oxen in Australia, this parasite would 
still have the rabbits to use as a reservoir host, as 
it does to-day in New South Wales. As schisto- 
somes are not known to exist in any animals in 
South Africa, it is probable that these parasites 
might be very largely exterminated from the Union, 
if intelligent efforts were made to cure all human 
beings who are known to be infested, and the pro- 
blem of the infection of streams by bilharzia 
carriers bravely tackled by the public health author- 
ities, for, without the human hosts to assist in the 
spread of the disease, the country would not harbour 
influences favourable to its continuance, 


————— ey 


The Production of Persistent Alopecia in Rabbits 
by X-Rays of Various Degrees of Hardness (Harry 
Clark, Ph.D., and Ernest Strum, Journal of Expert- 
mental Medicine, October 1, 1925).—The minimum 
of doses of X-ray, of each of three degrees of hard- 
ness, required to produce persistent alopecia of the 
abdominal skin of normal white rabbits, has been 
studied. 40 kilovolt rays filtered by 0°5 mm., 50 
kilovolt rays filtered by 1 mm., and 70 kilovolt rays 
filtered by 1:5 mm. of aluminium, were employed. 
The 70 kilovolt work is unfinished. Under constant 
conditions of treatment the animals were found to 
react with a high degree of consistency. The values 
of the critical minimum doses expressed in terms of 
ionization (pair of ions per grm. of air divided by 
10!5) for rays produced at 30, 40, 50 and 70 kiloyolt 
peak, are 2:04, 3°7, 4:5, and over 5:1 respectively. 
The 30 kilovolt value is taken from a previous paper. 


: It is shown that the alopecia reaction does not run 


parallel to the erythema and pigmentation reactions. 
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THE DIETETIC THEORY OF PELLAGRA. 


PELLAGRA has been defined as an endemic disease, 
usually of long duration. and of unknown causation, 
which is characterized by cutaneous, gastro-intes- 
tinal and nervous symptoms, which undergo 
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exacerbations at recurrent intervals, usually in the 
spring and-autumn. 

It was first described by Gaspar Casal in northen 
Spain as long ago as 1735. His description of the 
condition, which was known to the vulgar under 
the name ‘‘ Ma] de la Rosa," was accompanied by 
a representation of the disease clearly showing the 
eruption round the neck and down the front of the 
chest (constituting Casal's necklace) and on the 
dorsa of the hands and feet. Early in the eighteenth 
century the disease seems to have been well known 
in Italy, and it is in that country that the disease 
has since been best known and most intensively 
studied. It is, however, very widespread in its 
distribution, and it is highly probable that befor 
many years have passed, pellagra will be found t 
be prevalent over the whole surface of the globe. 
At the present time it is very apt to be overlooked 
in England and Scotland and in America. 

As long as the disease has been known food ha 
always been under suspicion as being a mos 
important factor in its etiology, and since the ors 
of distribution of the disease in Europe coincided 
with the districts in which maize constitutes the 
prineipal element in the food supply of the people, 
this substance has often been credited with playing 
an important part in the production of pellagra. 
The dietetic theory is still strongly held, and share 
with the parasitie or infective theory the view 
which at present prevail as to the etiology of thi 
disease. There are very varied opinions as to th 
precise way in which the disease is produced by 
maize, and several theories as to its mode of action 
have at various times held the field. Thus, ther 
is the toxic theory, according to which pellagr è 
due to the action of toxins produced by or in t 
maize, it being variously held that the nom 
grain possesses toxic properties or excites an i 
phylaetie reaction; that toxins are produced duri: 
spring by the germination of the maize; that toxins 
are generated in the bowel from the grain by the 
action of Bacillus coli communis; and that toxins 
are produced in fermenting or mouldy maize by the 
action of many varieties of fungi and bacteri, 
Another view is the photo-dynamie theory, accord- 
ing to which photo-dynamie substances are elabor- 
ated and introduced by maize and other cereals int 
the blood and become toxic under the influence of 
sunlight. Again, there is the deficiency theory. 
according to which the maize protein zein is incom: 
plete in nutrient properties owing to the absence 
of the amino-acid tryptophane, and in this theory 
pellagra would be due to a deficiency of tryptophane 
in a diet composed largely of maize. . 

Closely allied to this theory is the view of Goli- 
berger that pellagra is solely due to a deficient and 
unbalanced diet, as he produced the disease exper- 
mentally by feeding a group of selected persons ye 
a diet consisting largely of corn-meal, grit, potatoes, 
fat ment, syrup and sugar—a diet very similar ti 
that of many of the poor, both black and white, in 
the rural districts of the southern States of Nor'* 
America, where pellagra abundantly _ preval's 
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Purther, by improvement in the diét of pellagrins 
he mortality from the disease has been greatly 
owered and the time of convalescence considerably 
ihortened. 

To Funk we probably owe the view that pellagra 
sdue to a vitamin deficiency and is to be classed 
is similar to beriberi. McCarrison showed that 
ütamin C serves to protect the gastro-intestinal 
ract from infection, and that the deleterious effects 
f a deficiency of this vitamin is enhanced when 
he food is improperly balanced, partieularly when 
sociated with an excess of carbohydrates or of 
ats, or of both, in the food. The diet employed 
ly McCarrison in his experiments on monkeys, 
ing deficient in vitamin C and excessive in carbo- 
Iydrates and fats, is very similar to that employed 
ly Goldberger used in producing experimental 
lagra in human beings; but McCarrison insists 
hat faulty food lowers the resistance of the gastro- 
htestinal tract to infections, whereas Goldberger 
bntends that an unbalanced diet is the sole cause 
f pellagra. McCarrison, too, was at first inclined 
othe belief that pellagra is solely a deficiency 
lease, but later promulgated the view that 
mproper diet is merely a predisposing factor, and 
hat some sort of infection is the exciting cause of 
he disease. 

Seale Harris has pointed out that if faulty food 
vere the only factor in the production of pellagra, 
å would seem that the countries of Europe, that 
&Éred so much from a lack of meat, milk and 
45 during and after the Great War, would have 
ken scourged with pellagra. Notwithstanding the 
balanced and deficient diets during the war in 
tance, Belgium, Germany and Austro-Hungary, 
*lagra did not prevail in these countries, whilst 
iltaly there has been so great a reduction in the 
tevalence of pellagra that it has now become a 
omparatively rare disease in that country. We 
aust therefore agree with the conclusions to which 
laris has arrived, namely, that the cause of 
éllagra has not been discovered and that an 
balanced diet does not seem to be the only factor 
tthe etiology of pellagra; that a diet low in 
itamin C and unbalanced by an excess of carbo- 
ydrates lowers resistance and is an important pre- 
!posing cause of pellagra; that a full diet rich in 
itamins and a low carbohydrate content is essen- 
il in the treatment of pellagra; and that it is due 
an infection is probable, especially in individuals 
hose resistance has been lowered as the result of 
deficient or unbalanced diet. 

F. EF. T. 
—— oe 


Annotations. 





Non-pathogenicity of the Milkweed Flagellate in 
faryland (Francis O. Holmes, Phytopathology, 
fay, 1925).—Herpetomonas elmassiani (Migone) 
dey be present in the latex of the milkweed, Ascle- 
us syriaca L., in very large numbers without 
Ppearing to interfere with the normal growth of the 
lant or to modify the leaves, stems, or seed pods. 


The Employment of Carbon Tetrachloride fol- 
lowed immediately by Magnesium Sulphate in the 
Treatment of Uncinariasis (Clark H. Yeager, M.D., 
Transactions of the Royal Society of Tropical Medi- 
cine and Hygiene, October 15, 1925).— The simul- 
taneous administration of magnesium sulphate with 
carbon tetrachloride has very little effect in reduc- 
ing the anthelmintic power of the drug, and reduces 
to a minimum the liability to the production of 
toxie symptoms. The adoption of this technique in 
favourable circumstances will effect a great saving 
of time in mass treatment work, and under certain 
conditions may make all the difference between the 
possibility and impracticability of carrying on the 
hookworm campaign. This technique is more likely 
to be favoured by the patients on account of the 
faet that they will not have to wait so long for their 
first meal as they would have to do with other 
methods of administering the treatment. In Mau- 
ritius this technique has been of no practieal use in 
the treatment of infections by ascaris or trichuris. 
It is advisable to give or recommend a laxative, 
when necessary, on the day following treatment, to 
ensure the early evacuation of dead worms. 


Curative Effect of Bismuth Compounds in Er- 
perimental Rabbit Syphilis (G. W. Raiziss and M. 
Severae, Archives of Dermatology and Syphilology, 
November, 1925).—Potassium bismuth tartrate and 
bismuth compounds in general are much less toxic 
intramuscularly than intravenously. On the basis 
of prolonged observations und the method of pop- 
liteal node transfer, the authors found that bismuth 
compounds are powerful enough to cause complete 
eradication of infection in experimental rabbit 
syphilis. | Arsphenamin and its derivatives have 
higher chemotherapeutic indexes than bismuth com- 
pounds. The latter are distinctly superior to mer- 
eury. Because the low toxicity of arsphenamin 
derivatives permits the intravenous administration 
of massive doses, they remain the basic remedies 
in the treatment of syphilis, bismuth compounds 
taking the next place. 


Mycosis Fungoides. Its Relation to Leukemia 
and Lymphosarcoma (J. Frank Fraser, M.D., 
Archives of Dermatology and Syphilology, Decem- 
ber, 1925).—Two cases are added to the growing 
number of instances of mycosis fungoides in which 
the pathologic changes in the tissues are unques- 
tionably neoplastic. Evidence is presented which 
shows a genetic relation between mycosis fungoides, 
lymphatic leukemia and lymphosarcoma. The 
name reticulum cell sarcoma is suggested to replace 
the term lymphosarcoma in describing the lesion of 
mycosis fungoides. The suggestion is based on the 
assumption that the lesion has its origin in the 
retieulum cells of the papillary layer (reticulo-endo- 
thelial system of the skin). 
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The Effect of Ancylostome, Ascaris, and Tri. 
churis Infections on the Health of the West African 
Native (R. M. Gordon, Annals of Tropical Medicine 
and Parasitology, December 16, 1925).—A study of 
the effects of ankylostomiasis on the health of the 
West African natives, und those of Ascaris and Tri- 
churis on eighty-nine of the same cases has shown 
that these infections or a combination of these 
infections, produce no noticeable effects on the 
hæmoglobin percentage, the physique and general 
fitness, or the mentality of the cases examined, nor 
is their presence in any way associated with albu- 
min or casts in the urine. Ascaris and Trichuris 
infections do not appear to be more associated with 
a low standard of energy than one of a higher 
standard. On the other hand, the figures suggest 
the possibility of some association between ankylo- 
stome infections of more than 15,000 ova per grm. 
of feces, and the low standard of energy observed 
in such cases; but only a few such intense infec- 
tions were observed, and it is obvious that in order 
to justify any such definite conclusion the work 
must be repeated with very much larger groups of 
cases. It therefore follows from these conclusions 
that before treatment, and especially before the so- 
called ‘‘ mass treatment ’’ of ankylostomiasis, is 
applied to any native race, careful investigation 
should be made whether ankylostomiasis has any 
definite pathogenic effect on that race, and if patho- 
genie effects are noted, with what degree of infec- 
tion they are associated. 





Erythrocytosis in Artificially-inoculated Malaria 
(G. de M. Rudolf and J. C. Ramsay, Annals of 
Tropical Medicine and Parasitology, December 16, 
1925).—In four cases of general paralysis inocu- 
lated with benign tertian malaria an erythrocytosis 
was found to precede the anemia. The erythro- 
eytosis occurred whether the inoculation was per- 
formed by means of mosquitoes or by subcutaneous 
injection of malarial blood. It was independent of 
the sex of the patient and of a history of previous 
malaria. The succeeding anemia occurred, or 
persisted for several days after the cessation of the 
fever. Regeneration of the red cells was complete 
within three weeks, although the degree of anemia 
was very different in the four cases. An erythro- 
cytosis was found to follow the anemia. The 
hemoglobin was found, in two cases, to vary with 
the red cells, but regeneration was less rapid. The 
colour-index was, as a rule, of the secondary angemia 
type. At certain periods it became as low as 0'5. 
In two cases the number of parasites was found to 
vary approximately with the degree of fever, 
although the number of parasites was very different 
in the two cases. 


Anti-rabic Procedure in Palestine with Special 
Reference to Decentralization of Treatment (G. 
Stuart, M.A., M.B., and K. S. Krikorian, M.D., 
Annals of Tropical Medicine and Parasitology, 


December 16, 1925).—Carbolized anti-rabie vaccin: 
is an efficient and safe treatment for persons bitten 
by rabid animals. It ean be manufactured without 
additional staff in any well-equipped laboratory. I 
can be distributed to any number of treatment 
centres where as good results attend its use as ai 
the place of its production. ^ Better results have 
followed the employment of a dosage of 5 c.c. daily 
of 1 per cent. emulsion, over a period of fourteen 
days, than of 2 per cent. of the same emulsion over: 
the same period, Carbolized vaccine is most pru 
ticable in the curative and prophylactic treatment 
of farm animals. It can be easily administered in 
rural districts by veterinary officers. It is a gra! 
advance on older methods of treatment in the witey 
ness of applicability and economy of production di 
the vaccine. It is at once the most economical sud 
utilitarian mode of treatment. Bitten persons cin 
be treated at or near their own homes, and thus— 
the all-important consideration of immediate treaty 
ment aside—they are spared the expenses com 
nected with travel to, and residence in, a strangè 
town. 


Stool Examination for Protozoa (Walter 8. 
Thomas, M.D., and E. A. Baumgartner, M.D, 
Journal of the American Medical Association, 
November 28, 1925).—In 1,122 inmates of a Ne 
York State institution, 44:47 per cent. show 
intestinal protozoa on examination of a single s! 
specimen from each. There is evidence of cros 
infestation in the institution. The inflvence of :& 
is not great except in the case of Giardia lamblia, 3 
which the young persons are more often infested 
Chilomastix mesnili was the organism most %3, 
found. 


Endamaba histolytica was seen in only 17 
per cent. of those persons examined. Taking ths 
low figure into consideration, together with the 
facts that we are dealing with a class of patients n 
which a high incidence might be expected, that the 
patients were all confined in an institution where 
cross infestation takes place, and that none of tè 
1:97 per cent. with Endamaba histolytica had at 
any time shown evidence of amebic disease, we 
feel justified in believing that Endamaba histolytica 
plays only an insignificant róle in the production 
disease in New York State. 


A Study of Hemolytic Streptococci in deu't 
Rheumatic Fever with an Analysis of the Antigt ue 
Relationships | existing among certain Strain 
(Christopher H. Andrews, M.D., Clifford L. Der: È 
M.D., and Homer F. Swift, M.D., Journal n 
Experimenta! Medicine, January 1, . MW 
Thirteen strains of hemolytic streptococel 180777 
from patients with acute rheumatie fever did ! 1 
show any evidenee of being related serologic? 
Strains of hemolytic streptococci exist which, 
although identical by the agglutination test, dm 
show complete reciprocal agglutinin absorption. 9°" 
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prepared from such related strains may show some 
wrotective power in mice against another member 
X the group. Some strains of hemolytic strepto- 
cecil may absorb agglutinins from a serum pre- 
jared against another strain, and yet may fail to be 
igglutinated by that serum. None of twenty strains 
i hemolytic streptococci isolated in New York City 
n 1924 and 1925 corresponded serologically with 
Yochez, Avery and Lancefield’s 4-type strains or 
nth Gordon’s Type I strain. 





The Incidence of Pulmonary Tuberculosis in 

lombo as Indicated by an Examination of Sputa 
ound in Public Places (R. de Silva, Ceylon Journal 
f Science, Vol. 1, Part 3, November 18, 1925).—In 
he streets and public places of Ceylon two types of 
puta are to be seen seattered widely, one a reddish 
town liquid which is ejected by the numerous 
hewers of ‘‘ betel ''; the second type is gelatinous, 
erived principally from bronchiole secretions 
tought up from the lungs. 148 specimens of the 
utter type were collected for examination for 
Jacillus tuberculosis. — 39:8 per cent. were found 
sitive for this organism. Many of the specimens 
ontained numerous streptococci and diphtheroids, 
ad in one case a specimen was seen to be teeming 
"th spirochetes indistinguishable from the spiro- 
hetes of Vincent's angina. 





The Treatment of Hookworm and Ascaris Infec- 
ns with Carbon Tetrachloride and Oil of Cheno- 
odium (W. C. Sweet, Ceylon Journal of Science, 
bl.1, Part 3, November 18, 1925).— The most 
ficient treatment tested for removing hookworms 
fas à combination of carbon tetrachloride and oil of 
lenopodium, in a ratio of three to one, given in a 
olution of magnesium sulphate for a purge. This 
ombination was also highly efficient in removing 
searides, although the giving of the salts two hours 
fter the anthelmintic increased the efficiency in 
tmoving these worms. In a country where infec- 
bn with Ascaris lumbricoides is widespread, the 
ombination treatment given in the purge of mag- 
esium sulphate will be a better routine measure 
an either of the anthelmintics given alone. In 
€ series of treatments reported no decided prefer- 
ntial action on hookworms of either sex could be 
etermined. 

The giving of salts with the anthelmintic appar- 
ntly delayed the expulsion of the majority of both 
bokworms and ascarides until the second day fol- 
owing treatment, but increased the efficiency of the 
nal treatment in removing hookworms. The degree 
f infection with hookworms was found to have 
ome effect on the efficiency of trial treatments, the 
üghest efficiency being found in groups with from 
110200 worms each. Infections with smaller and 
arger numbers of worms did not show as high an 
ficiency for trial treatments. 


Hookworm Re-infection. An Analysis of 8,980 
Ceylon Egg-counts (W. C. Sweet, Ceylon Journal of 
Science, Vol. 1, Part 3, November 18, 1925).—From 
an analysis of 8,239 Stoll egg-counts made in 
Ceylon, previously treated persons were found to 
have a considerably lower infection intensity than 
untreated persons, the reduction being greatest in 
the children’s groups. Re-infeetion with hookworms 
subsequent to treatment was found to be most rapid 
in the first three years after treatment. Between 
the third and seventh years after treatment inten- 
sity rates remained at a level, with variations of 
less than 12 worms, and then began to rise. The 
percentages of persons found infected showed an 
initial sharp rise and then a small steady increase. 
The average length of life of the adult hookworm 
was suggested to be between three and five years. 
The importance of sanitation was upheld, but it was 
argued that the impossibility of immediately intro- 
ducing adequate sanitation was no bar to the even- 
tual accomplishment of hookworm control. 





Intensity of Hookworm Infestation in Alabama. 
Its Relation to Residence, Occupation, Age, Sex 
and Race (W. G. Smillie and D. L. Augustine, 
Journal of the American Medical Association, Dec. 
19, 1925).—True hookworm disease as a real eco- 
nomic menace to the welfare of the people in Ala- 
bama is limited to the rural white children of school 
age. Hookworm infestation is widely distributed 
among all ages, social, economie and racial groups. 
The persons with light infestations are not to be 
ignored, for they are hookworm carriers and are 
potential sources of danger to the community. They 
are not cases of hookworm disease, however, and 
should be considered as such. If these facts are 
true for Alabama, they are probably also true for 
the other eoastal plain, Southern States having a 
similar type and distribution of population, and 
similar climatologieal .and geological conditions, 
Sanitation and education must be the chief modes 
of eontrol of the carrier. Long experience by many 
workers has clearly shown that treatment alone is 
of little avail in the control of incidence of infesta- 
tion in an area favourable to development of hook- 
worm larve. 





Factors that Influence the Rate of Increase of 
Hookworm Infection (W. A. Sawyer, The American 
Journal of Hygiene, November, 1925).— The conclu- 
sions of this study are as follows: For every infected 
community, at a given time, there is a level of equi- 
librium of intensity of hookworm infection, which 
may be defined as the average number of worms per 
person which would be present if the existing con- 
ditions had been constant over a long preceding 
period of years. If the environmental conditions 
affecting hookworms are fairly constant and un- 
affected by control operations, this level of equi- 
librium would be approximately equal to the aver- 
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age number of hookworms per person, as ascertained 
by an adequate series of egg-counts or worm-counts. 

When the intensity of infection is at equilibrium, 
two factors, or sets of forces, are balancing each 
other. One is the effect of density of hookworm 
'' population ° on the rate of reproduction, as the 
terms are used in this discussion; in general, the 
rate of reproduction rises with a decrease in the 
density of population. The other factor is the effect 
of the complex combination of environmental con- 
ditions which affect hookworms and their ova and 
larve. 

Mortality curves for the two species of hookworms 
infesting man would be very useful. A method is 
suggested for ascertaining them. Until the essen- 
tial data have been collected, the principles advanced 
in this article and the assumed curves, based on 
those of Drosophila, may be used in planning hook- 
worm control operations, but the curves will require 
much correction with growing experience and should 
be replaced as soon as possible by data based on 
observations on hookworms. 


Bismuth in the Treatment of Syphilis (Surgeon 
Commander R. J. G. Parnell, Journal of State 
Medicine, January, 1926).—After two years’ experi- 
ence of metallic bismuth in the treatment of syphilis 
the author has come to the following conclusions, 
but he does not offer them as the last word upon the 
subject. 

Bismuth must not be considered a substitute for 
the salvarsan-type drugs. It is inferior to Ehrlich's 
preparations, but superior in every respect to mer- 
cury. Compared with mercury it is less toxic, exer- 
cises a more powerful influence on manifest lesions. 
and appears to affect the serum Wassermann to a 
greater extent. It is very valuable in cases intoler- 
ant of, and unsuitable for, arsenic therapy. In cer- 
tain cases where prodromal treatment is desirable, 
before establishing arsenical therapy, bismuth is 
safe and efficacious. In the school which favours 
adjuvant treatment, bismuth should replace, and to 
a large extent has replaced, the use of mercury. 

Bismuth would appear to have especially bene- 
ficial effects upon cases of glossitis and chronic 
leukoplakia of the mouth. It is tolerated well by 
cerebro-spinal cases, and evidence is accumulating 
that it apparently influences favourably the menin- 
geal involvement. It can be given safely to cases 
of arsenical jaundice. In old cases of syphilis 
(latent cases) it appears to be the equal of salvarsan 
and neo-salvarsan in its influence upon the Wasser- 
mann reaction, but there is not sufficient evidence 
to justify any statements to the effect that the nega- 
tive reactions obtnined are permanent ones. 


Contribution to the Question of Dysentery 
Carriers in the Philippine Islands (Ana Vazquez- 
Colet, The Philippine Journal of Science, October, 





1925).—The author has demonstrated the existenc: 
of healthy carriers of Bacillus dysenteriz in the 
Philippine Islands by the isolation of cultures which, 
aecording to standard methods of identificati, 
proved to be B. dysenteriz. In 8,828 examinations 
14 carriers were found, of whom seven harboured 
the Shiga type, six the Flexner type, and one both 
Flexner and Shiga types successively. Agglutins 
tion tests were performed with the carriers’ sera 
and with the corresponding cultures isolated from 
the carriers, as well as with stock cultures oí the 
Shiga and Flexner types. Usually the serum of 
the carrier agglutinated its own strain to a lesser 
degree than the stock cultures, and at times a co 
siderable inhibition zone was noticed with the 
carriers’ serum and its own strain. All of the ci 
tures belonging to the Shiga type, isolated from tht 
carriers, were pathogenic for white mice, and som: 
of them were strongly toxic to rabbits. The cub 
tures belonging to the Flexner type, isolated from 
the carriers, were found to be of low virulence. 





Atiology of Granuloma Inguinale with a Clinica 
Report of Three Cases (L. H. Cornwall and S. M 
Peck, Archives of Dermatology and Syphilis, Nov. 
1925).—In all the three cases studied organism 
believed to be identical were isolated. Lesion 
resembling clinically and pathologically thos 
observed in human cases were reproduced in rabbil 
by intracutaneous inoculation, and an organist 
believed to be identical with the one cultured frot 
human lesions was obtained in cultures from rabbi 
lesions. Lesions were produced by reinoculatiot 
from rabbit to rabbit, and an organism was recovert 
from the second rabbit apparently identical vá 
that isolated from human cases. The orgusi 
isolated has a characteristic morphology in yw% 
cultures on Sabouraud's medium. This morpholes} 
disappears in old cultures and is not reproduced 11 
subcultures. It is the authors’ belief that th 
organism described is the causative factor of grani 
loma inguinale. 





Miliary Lichen Planus. Report of Case (E. R 
Maloney, Archives of Dermatology and Syphilology 
November, 1925).—It would appear from the stud 
of the case described that there are cases of liche 
planus of a rather unusual type for which, becavs 
of the character of the papules, the name miliar, 
lichen planus as applied by Pels would be upp” 
priate. Crocker uses the term “‘ acute miliari 
lichen planus ” in describing a very different tP 
of the disease—a severe acute form which may b 
primary or which may oecur on an existing erup'? 
and which is attended with serious constitution’ 
symptoms and in rare cases even terminates " 
death. The papules in these cases, however, sei 
to be typical lichen planus papules, and althovs! 
small, are generally arranged in a more or lest 
typical way. They are bright red, and itching is | 
prominent and often severe symptom. 
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A Field Study of Mountain Malaria in Brazil 
Nelson C. Davies, American Journal of Hygiene, 
january, 1926).—An examination was made of 201 
krsons living in railroad construction camps in the 
nountains near Andra dos Reis, State of Rio de 
laneiro, Brazil. Thirty-nine infected individuals 
vere found, of whom ten were gametocyte carriers. 
he predominant local anopheline mosquito was 
|. bellator, known in Brazil as Anopheles (or 
[yzomyia) lutzi. In a series of over 400 stomach 
issections of this species one cyst was found, in a 
wsquito captured while biting a vivax gametocyte 
arier. More than 150 of the mosquitoes examined 
ere known to have fed on the blood of gametocyte 
ariers. This mosquito, therefore, shows an 
ttremely low grade of susceptibility to infection 
‘ith plasmodia. The presence in the locality of 
te following additional anopheline mosquitoes was 
erfied: A. eiseni (A, tibiamaculatus), A, (Myzo- 
hynchella) lutzi, and A, (Cellia) argyrotarsis. It is 
uggested that the last-named species is probably 
‘sponsible for a large part of whatever new infec- 
ins occur in the region. Much fever is attribut- 
ble to relapses. 


Epidemic Disease in West Africa. The Menace 
f the Future (N. A. Dyce Sharp Trans. Royal 
Wiety of Tropical Medicine and Hygiene, October 
55,1925).—1It would appear that louse-borne relap- 
sy fever was introduced into West Africa in 1920 
uth the return of the Senegalese troops from the 
ùropean war area. Drs, Kerrest, Gambier and 
huron reported that relapsing fever first occurred 
‘epidemic form in 1921, in the French Sudan, at 
ition the Niger where the troops were assembled 
nor to disbandment, The mortality at that time 
"5 between 12 and 17 per cent. It was by this 
nte that the disease entered West Africa, where 
‘18 a scourge to the native. The initial outbreak 
f relapsing fever in B.W.A. was on the Gold 
bast in July, 1922, among the Zabermawa colony 
t Accra. These people are sometimes known as 
slakala, a term applied to travelling beggars, and 
te noted for their untidy appearance, uncleanly 
abits, and notorious lousiness. They come to 
ligeria to do odd jobs during the dry season, 
‘tuning to their country for the rains. The 
lhermawa kola traders were responsible, it is 
tlieved, for the introduction of plague into Nigeria 
tom the Gold Coast in July, 1924. As introducers 
Í two new deadly diseases into B.W.A. these 
tople are a great danger to the country, and it 
i feared that before long other diseases, such as 
yphus, cholera, &c., will make their appearance 
nless adequate precautions against invasion are 
iken in time. The types of relapsing fever pro- 
inent in Nigeria resemble the Indian forms. The 
anism is not unlike Spirocheta carteri. The 
ease in West Africa resembles malaria and in- 
luenza in its protean character, and readily vields 
^ appropriate treatment. 


A Report of Typical and Atypical Bacillus dysen- 
teria Shiga, with Special Reference to Agglutina- 
tion Reactions (G. R. Lacy, The Philippine Journal 
of Science, November, 1925).—Forty-five strains of 
bacilli similar to and identical with Bacillus dysen- 
leri Shiga have been studied in this seres Sero 
logically, twenty-seven strains formed one group 
which corresponded to typical B. dysenterie Shiga, 
and nine others formed a heterologous group 
agglutinated only by their homologous immune 
sera. The members of the large agglutinable 
group and the inagglutinable group were indol- 
positive with two exeeptions. The two smaller 
groups corresponded culturally to the Scehmidtz 
bacillus, while the larger group corresponded to 
the Shiga-Kruse group of true Bacillus dysenteriae. 
The members of the three different groups were 
pathogenic for rabbits. Polyvalent antidysenteric 
serum afforded protection against experimental 
inoculation with cultures of all three groups. 


— eoe  — 


Abstract. 





VIBRIOS IN HUMAN EXCREMENT.! 
By K. VALLIPUBAM, 
AND 
W. R. DE SILVA. 

NowN-PATHOGENIC vibrios are very rarely seen in 
smears of stool, and they are seldom isolated during 
the usual cultural examinations for the presence of 
Vibrio cholere in suspected material. 

During an outbreak of cholera in the North 
Central and Eastern Provinces of Ceylon rectal 
swabs of specimens of stools were examined from 
1,180 contacts for the detection of temporary carriers 
of cholera. Vibrios were isolated from 11 of these 
persons, and nine of these organisms by cultural 
and agglutination tests were proved to be V. 
cholere. The other two vibrios did not agglutinate 
with antieholera serum even in very low dilutions. 
They were morphologically indistinguishable from 
cholera vibrios and each organism had a single ter- 
minal flagellum. 

Vibrio No, 1 gave the same cultural reactions as 
V. cholere ; but it reduced nitrates to nitrites to a 
smaller degree than V. cholere. It produced acid 
in lactose, saccharose, mannite, maltose and glu- 
cose, and liquefied blood-serum and slightly clotted 
milk which later became peptonized. 

Vibrio No. 2 did not produce acid in glucose nor 
reduce nitrates nor form indole in peptone water nor 
liquefy serum. E 

The man who harboured Vibrio No. 1 had not 
suffered from gastro-intestinal derangement. The 
organism was isolated on four repeated occasions 
and was present in the man's stool three weeks after 
the first occasion on which it was isolated. This 





‘ Abstracted from the Ceylon Journal of Science, vol. i, 
part 3, November 18, 1925. 
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contrasts for persistence with V. choleræ, which dis- 
appeared within ten days from the stools of all the 
nine contacts who had harboured it. 

Serum which agglutinated this organism was 
easily prepared; after two injections of a peptone 
water culture into a rabbit, the rabbit’s serum 
agglutinated the organism in a dilution of 1 in 1,000, 
but did not agglutinate V. cholere. Vibrio No. 2 
was partially agglutinated in dilutions up to 1 in 
200 by this anti-serum; but it differs so markedly 
in cultures that it is obviously a different organism. 

Vibrio No. 1 differs from the Finkler Prior Vibrio 
by producing indole and from V. metchnikovi by 
the fact that it is not pathogenic to guinea-pigs and 
fowls, 

Serum which agglutinated Vibrio No. 2 was also 
prepared, and it agglutinated the organism in dilu- 
tions of 1 in 1,000, but did not agglutinate V. 
cholerz nor Vibrio No. 1. 

We can find no description of vibrios which agree 
on all cultural tests with the vibrios. Bergey, in 
his latest manual, describes 11 species, but not one 
of these is similar to either of the vibrios here 
described. 

Dr. Castellani has described an organism which 
he named Spirillum zeylanicum in 1910, Vibrio 
zeylanicus in 1913, Bacillus zeylanicus in 1913, 
Vibriothriz zeylanica in 1917, and Streptobacillus 
zeylanicus in 1918. 

We have isolated this organism on one occasion 
from fecal matter. It is an exceedingly poly- 
morphic bacillus, and although oceasionally curved 
forms are seen, it is obviously not a vibrio, and could 
not be mistaken for V. cholere or any other well- 
marked vibrio. 

—— 9————— 


Current Miterature. 





BULLETIN DE LA SOCIÉTÉ DE PATHOLOGIE EXOTIQUE. 
October 14, 1925. 


Investigations on Plague in Cambodia in 1924, 
carried out at the Laboratory of Pnom-Penh (E. Le 
Cousse).—The results of these investigations show 
that plague exists to a large extent at Pnom-Penh. 
Of 1,065 organs examined 103 showed positive dia- 
gnosis of the disease besides other doubtful cases. 
Nine cases were infants up to 2 years of age; 7 
cases were found in children from 2 to 5 years, and 
88 were over 5 years, the greater number in 
adolescents and adults; very rarely was the disease 
found in old people. In 1924 the majority of cases 
were of the bubonie form. There was no case of 
pulmonary or of dysenteriform plague. Investiga- 
tions for intestinal amcebiasis gave 224 positive 
cases, 

Two New Cases of Cutaneous Leishmaniasis 
observed in Natives of Morocco in the Region of 
Fez (P. T. Flye Sainte-Marie and A. Mansouri).— 
The first case of cutaneous leishmaniasis was 
reported in this bulletin in 1924 by Dekester and 


Melnotte. ‘Two further cases have been obser 
in men aged respectively 35 and 45 years. 1 
disease is apparently very rare in North Moro 
as only sporadic cases are seen, but prolon 
investigations would no doubt bring to light imp 
ant centres where it is endemie or establish | 
presence of other sporadic cases. 


American Leishmaniasis of the Frontal Sin 
Favourable Treatment by Iodide of Quinine a 
Bismuth (E. Escomel).—The author has obser 
a very curious case of American leishmaniasis ir 
woman of 40 years of age. She had lived at Asi 
lero, south of Peru, for fifteen years. Fifteen di 
after her arrival, when going to bathe in the riv 
she was bitten by an organism which she did t 
see. She scratched, but gave no importance to t 
bite. It was later transformed into a papule, a 
then into an ulcer which she could not eure, n 
withstanding the many treatments she tried. 
year after she left for Arequipa, and after anoth 
year the ulcer was apparently cured. Six mont 
ago the infection broke out again after having bei 
latent for thirteen years, although she had be 
living in a cool town. The region of the nose at 
forehead was most painful. The nasal extremil 
was hypertrophied and ulcerated, and abundat 
leishmania were found in the thick yellow liqui 
from the crusts. The interior of the nose was als 
badly ulcerated. The region of the frontal siti 
was swollen and painful. American leishmanias 
clinically resembles syphilis. — Iodobismuthate 6 
quinine in conjunction with intravenous injection 
of emetin caused rapid amelioration. 


Epidemiological Study of a Plague Centr” 
South-East Russia (O. Aristarkhova).—In Ju 
1924, being notified of the death of three E» 
moukes, the author went to investigate at the plece 
indicated. As is the custom in these parts, t 
inhabitants had fled to the Steppes after hav 
buried their dead. Autopsy of the deceased sub 
jects proved that they had died of bronchopr^* 
monial plague. On questioning the Kalmousc- 
who were found 12 km, away, it was found thu! 
the father, aged 35 years, and his younger brother 
had died of the disease between four to five © 
the wife also got ill and died at the end of two d je 
Among the 35 people who had fled, two women i") 
a girl of 4 years were ill; the women '"*", 
between one and two days and the girl recover 
During the following days several others got ill ane 
died. Yersin bacilli were found in all the sp! 
and characteristic lesions of broncho-pneum ^ 
plague were found at autopsy. The savage rink 
of the place were examined; the spermophiles Ts 
found to be carriers of plague bacillus. Som? “>, 
afterwards another case was reported, which Ju ' 
to be bubonie plague. Contamination had P 
ently been brought about by lice on cats, who Be 
eaten savage rodents but had remained 
demnified. "- 

Note on a Herpetic Virus of Moroccan we | 
(T. Remlinger).—The patient was a DW" 


par 
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Morocco, 18 years of age, and worked in the labora- 
tory of the Pasteur Institute. On July 11 he sud- 
flenly developed a severe attack of fever. He was 
fent home, but came to the Institute the next day 
saying he felt quite well, and he resumed his work. 
The following day he was greatly distressed, his 
lips being very much swollen and almost entirely 
tovered with large blisters. The eruption spread 
inside the mouth and later ulcerated badly, render- 
ing the partaking of food impossible. There was 
ho fever. In three days the patient was cured. 
A quarter of a cubic centimetre of the liquid from 
the blisters was inoculated into the brain of a rabbit 
onJuly 13. Nothing happened until the fourth day 
after inoculation, when the animal appeared ill, 
had abundant saliva, roamed round the cage, and 
loked as though he were trying to play the drum. 
On the sixth day he hardly moved. A thick, abun- 
dant, muco-fribinous exudate came from the anus; 
there was a violent epileptic crisis, and the animal 
died. Autopsy was completely negative. Four 
other rabbits inoculated by trepanation with the 
same substance died of typical herpetic encephalitis 
between four to six days after inoculation. The 
virus acquires a fixed pathogenicity when inocu- 
lated successively into rabbits and regularly causes 
death the third day. The experiments prove that 
the virus from Morocco in no way differs from that 
in Europe. 


Tokelau (Tinea imbricata) in the Chinese Pro- 
"ce of Honan (G. Villain).—Tokelau has been 
kmwn to exist in the southern or tropical part of 
China for some years, but this is the first case 
described in the northern regions. The patient was 
3i years of age, a native of Shantung, but had lived 
at Honan for a long time. He was a carpenter by 
trade. Nothing notable in his past history or in 
that of his antecedents. He had been infected for 
about three years, but could not give any precise 
details as to the beginning of the disease or. its 
evolution. When seen by the author the patient 
presented a dermatosis on the gluteal region, the 
thighs, and inguinal region. On the arms there 
| were a few concentric lesions, though nothing was 
visible on the other parts of the body. A fungus 
isolated from this case showed all the character- 
isties of Tinea imbricata described by Castellani, 
and differed notably from the Tinea sabouraudi of 
Sabouraud. 


Three Cases of Enteritis due to Trichomonas 
cured by Stovarsol (Mme. A. Panayotatou).—Dur- 
ing the years 1915-21, 709 specimens of stool have 
been examined at the Greek Hospital at Alexandria. 
428 were positive for amcebe, 93 were positive for 
Trichomonas, The percentage of infected cases 
Was greatest in 1920, i.e., 23:8. Although the 
Number of cases of dysentery and enteritis due to 
Trichomonas is not very high, the parasite must be 
considered as the cause of ‘serious intestinal 
troubles.. This has also been noted by Brumpt and 
Marchoux. . The author describes three cases of 
intestinal infection in which no other agents but 





triehomonas were found, and which yielded to 
stovarsol after all other medicaments had failed. 
Besides being very effective in treatment, stovarsol 
is administered without any diffieulty by the mouth, 
and is less expensive than treatment by injection. 


Filariasis in a European in New Caledonia (R. 
Herrmann and J. Genevray).—Animal filaria are 
very numerous in New Caledonia; human filaria 
have been observed by several authorities, but the 
disease is not very frequent, especially among Euro- 
peans. No case has been reported since 1911. The 
present case was the first detected during the 
authors' three years investigations, and was caused 
by Filaria bancrofti. The patient, aged 13 years, 
had never left the colony; she was anemic and 
presented pronounced hemato-chyluria. The first 
examination of the urine, October 30, 1923, showed 
5 to 9 filaria embryos per field. November 6 about 
6 microfilaria were found in each drop of blood 
examined. Injections of sulfarsenol cured the 
patient, and all further examinations for filaria were 
negative until December, 1924, when one micro- 
filaria was found in the blood, but the patient con- 
sidered herself cured and refused treatment and 
further examinations. 


Intestinal Bilharziasis in the Form of Abdominal 
Tuberculosis (H. Fabre).—Guadeloupe is an import- 
ant centre of intestinal bilharziasis, which had 
hitherto been ignored, It was only by microscopical 
examinations that the disease was detected; in one 
year about fifty cases have been observed, three of 
which presented interesting symptomatological 
characteristics. The three cases, aged 5, 18 and 
22 years respectively, were suffering from evening 
fever and chronic constipation, no other visible 
symptoms, and were thought to be suffering from 
intestinal or pulmonary tuberculosis. Examination 
of the stools showed the presence of numerous eggs 
of Schistosomum mansoni. Treatment by intra- 
venous injections of emetin was effective. 


Anopheles in the Higher Regions of Corsica. 
Presence of A. bifurcatus and of A. plumbeus in 
the North and South of the Island (A. Catanei).— 
During the summer of 1925 the author made investi- 
gations in the high northern regions of Corsica and 
along the East and West Coast. Numerous sites 
of anopheline larve were found almost everywhere. 
The parasite lives in the larval state in all stagnant 
and slow flowing waters. Except at Corte, where 
malaria has been known to exist for some time, the 
other regions were believed to be exempt from the 
disease. 





Tur INDIAN MEDICAL GAZETTE. 
January, 1926. 


Cholera in the Punjab. An Epidemiological 
Note (C. A. Gill).—Punjab contains no permanent 
foei of cholera, and in almost every instance out- 
breaks of the disease in this province are directly 
or indirectly traceable to importation of infection 
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from outside the province. In the majority of cases 
the disease appears to be introduced by Hindu 
pilgrims from Bengal, Bihar and Orissa, the en- 
demie home of cholera. There was a mild epidemic 
in the summer of 1924 in Punjab, with the result 
that 4,118 cases and 3,551 deaths occurred, as com- 
pared with 25 cases and 11 deaths the previous year. 
The course of the malady was normal and com- 
pletely disappeared in November, and from this time 
up to the beginning of April, 1925, the province was 
free from cholera. In April there was a small out- 
break amongst Mohammedans. Subsequent investi- 
gation showed that infection was conveyed to an 
adjacent village in the Salt Range, where a large 
fair, attended by some 50,000 people, was being 
held. On April 12 there was an explosive outbreak 
of cholera involving several hundred pilgrims who 
were dispersing to their homes. The early cases 
of cholera are rarely typical, and there is a strong 
tendency to hide the existence of the disease until 
the completion of the religious ceremonies that 
usually eulminate in a ceremonial ablution and 
drinking of the sacred waters on the last day of the 
fair. The manner in which the first town became 
infected could not be determined. In about ten 
days 800 cases and 320 deaths occurred solely 
among the pilgrims in eleven different parts of the 
province. The total number of cases and deaths 
from cholera from April 1 to August 8, 1925 was 
5,841 and 2,129 respectively. This is the worst 
outbreak that has oceurred during the past thirty 
years. The most interesting epidemiological fea- 
tures in this outbreak are, firstly, the appearance 
of cholera in epidemie form in April instead of the 
normal season, July-September. Secondly, the 
spread of infection from the north instead of from 
the endemic area in the United Provinces. 
Thirdly, the epidemic involved Mohammedans in 
its early stage instead of Hindus, which is generally 
the case. 


On a Species of Trichomonas Prevalent in 
Calcutta (B. Mohan das Gupta).—The results of 
these investigations are that the prevalent type of 
human intestinal trichomonad in Calcutta is Penta- 
trichomonas ardin delteilli (Derrieu and Raynaud), 
1914. Pentatrichomonas is a parasite with a 
tropical distribution, whereas Trichomonas, sensu 
stricto, is a parasite rather of temperate zones. 
As to its pathogenicity or non-pathogenicity to 
man nothing definite can yet be said. Ib can 
be readily cultivated in Row’s hmmoglobin-saline 
medium at 87° C.; at 229 C. and lower tempera- 
tures cultures die within twenty-four hours. A 
strain. has been kept alive in Row's medium by 
sub-passage every third day, for sixty-three days. 
When kittens are fed with rich cultures of this para- 
site, viable flagellates pass unchanged through the 
stomach and intestine and settle in the cecum. 
where they appear to be able to establish a localized 
infection. The test for the viability of these forms 
was by culture. This appears to confirm Kofoid's 
suggestion that Pentatrichomonas infection in man 





may be acquired, not by swallowing cysts, since 
the cumulative work of many investigators has 
failed to discover such cysts, but by ingestion of 
the flagellate in its motile and vegetative form. 


An Account of an Outbreak of Cholera at 
Goalundo Ghat (W. J. Marshall).—During the 
period September 19 and October 8, 1925, 24 cases 
of cholera were admitted to Goalunda Ghat Hos- 
pital, all of whom recovered under treatment with 
atropine, hypertonic saline and alkalies. 


The Occurrence of Urticaria in the Treatment 
of Malaria by Quinine (T. A, Hughes).—Two cases 
of malaria are described; in one quinine produced 
a marked urticarial eruption all over the body. 
while in the other it aggravated a generalized uri 
caria already existing as a result of the malari: 
attack. In the first case the rash was not allev. 
ated or prevented by bromides or calcium lactate, 
but hypodermie injections of adrenalin hydro 
chloride about .five minutes after each dose vi 
quinine had a very good effect on the urticaris. 
In the second case, adrenalin administered as in 
the first case did not benefit the skin condition. 
but prevented its aggravation by quinine. On the 
other hand, caleium lactate in 30 gr. doses seemed 
to bring relief, but bromides were without effect. 
The eruption disappeared on the fourth day after 
admission and the patient left hospital. 


A Case of Kala-azar in the Simla Hills (B. | 
Bouche).—The case described is one which is often 
mistaken for chronic malaria. The patient, an 
Anglo-Indian girl, arrived at Jutogh, Simla Hills. 
from Sanawar with a statement from a medicii 
officer that she was suffering from anemia, tb 
result of chronic malaria, She was ill-nourisil 
and emaciated, enlarged temperat 
99:40 F., liver slightly 
Blood negative for malaria. 


spleen, 


enlarged downwards. | 
Had fever eigh 


years ago which was suspected to be kala-azar | 


Has had fever of low, irregular type, and was 


repeatedly treated for malaria with no benef! | 
Frequently in hospital and had been in association | 


with a case of kala-azar there, she was also in| 


contact with her aunt, who was suffering from thr 
disease. Injections of quinine bihydrochloride 
Urine showed marked chyluria, and a large num- 
ber of microfilarie were present. The quinine was 
increased to 10 gr. t.d.s. and a mixture of tinct 
ferri perchlor. and glycerine was added as an ant 
filarial measure. The patient's appetite was re- 
tained throughout the fever. The finger blood was 
examined for the fifth time for malaria without 
success. Leishman-Donovan bodies were seen ir 
three large mononuclear leucocytes. On the fifth 
day of treatment the chyluria had disappeared 
but the filarie still persisted in the urine, A few 
days later a severe urticarial eruption broke out 
immediately after the urea stibamine injection. 
accompanied with nausea and vomiting, but it only 
lasted for half an hour. After three month: 
treatment the patient was completely cured. 
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ANKYLOSTOMIASIS: COMPARATIVE EFFI- 
CIENCY OF CARBON TETRACHLORIDE, 
CHENOPODIUM AND THYMOL IN THE 
TREATMENT OF HOOKWORM INFEC- 
TION. 

By €. MaNALANG. 
Philippine Health Service. 


Tuts report deals with the results obtained from 
three drugs (carbon tetrachloride, chenopodium and 
thymol) used against hookworm as observed in cases 
treated in Zamboanga General Hospital. About 95 
per cent. of the cases were Filipinos. 

Carbon tetrachloride was given as follows: The 
patient takes no supper or breakfast; at 6 a.m. he 
is given 1 e.c. of carbon tetrachloride for every 
$3 kg. of body weight. The drug is given in a little 
water and all aleoholie medicines suspended during 
the treatment. He usually develops dizziness and 
veasionally vomits. Should vomiting take place 
before half an hour has elapsed after taking the 
drug, another dose is given. The patient should lie 
down to avoid vomiting. "The bowels often begin to 
move half an hour after taking the drug, and three 
tiseven additional stools follow within 24 hours. The 
drug was also given in doses of 1 c.c. for every 7 kg. 
ind10 kg. of body weight, and in combination with 
wturated solution of magnesium sulphate, 4 c.c. of 
abon tetrachloride was the maximum dose for 
idllts, and in the following combinations according 
to age: 

la) 10 drops of carbon tetrachloride and 


li c.c. magnesium sulphate  ... tee 
(b) 1 c.c. of carbon tetrachloride and 2 


lto 5 years 


c.c. magnesium sulphate "m 51010 ,, 
(c) 2 c.c. carbon tetrachloride and 25 c.c. 

magnesium sulphate... - s 10 to 15 ,, 
(i) 4 c.c. carbon tetrachloride and 45 c.c. 

magnesium sulphate adult 


Chenopodium was given as follows: The night be- 
fore treatment, supper consisted of soft boiled rice, 
During the day of the treatment only milk was 
given.) At 6 a.m, 1:5 e.c. of chenopodium (freshly 
filled into gelatine capsules) was administered; at 
Sam. the same dose was given, and at 10 a.m, 
t0 e.c, of saturated solution of magnesium sulphate 
Was administered. The dose for children was com- 
puted according to the standard rule. 

Thymol was administered as follows: No food of 
any kind was taken in the morning of the treatment. 
At 6 am. 1:8 grm, in one capsule and at 8 a.m. 
another capsule of L:8 grm. was administered. At 
l0 a.m, 45 c.c. of saturated solution of magnesium 
sulphate. This applies to the dose for adults. 

After all the above described treatments, all the 
owel movements were collected for 24 hours in the 
case of earbon tetrachloride, and 48 hours in the 
"uses treated either with chenopodium or with 
thymol. Practically no hookworms were recovered 
in the second 24 hours’ stools after carbon tetra- 
chloride, while a certain percentage was found in 


the chenopodium and the thymol cases (Table IV). 
The stools were screened very carefully through an 
80-mesh to the square inch screen. | Microscopic 
controls were performed at least 48 hours after 
treatment. If re-examination resulted positive, 
subsequent treatments were given at intervals of 
4 to 5days. The direct smear examinations of the 
stools were always supplemented with concentra- 
tion and cultural methods, 

Table I shows the number of cases treated with 
different doses of carbon tetrachloride, with cheno- 
podium, and with thymol, the number of treatments, 
number and percentage of cures, and number and 
percentage of failures. It will be scen that all the 
way through carbon tetrachloride is superior to the 
other drugs. Carbon tetrachloride in doses of 1 c.c. 
per 55 kg., 7 kg., and 10 kg. body weight, and mixed 
with magnesium sulphate eured 55, 52, 34 and 53 
per cent, respectively; ehenopodium, 40 per cent.; 
thymol, 26:3 per cent., with the first treatments, 
and 78, 75, 61, 67, 33 and 20 per cent. respectively 
with the second treatments. The only objection to 
carbon tetrachloride noticed was that it produces 
dizziness, vomiting, and a varying degree of debili- 
tation. These symptoms, however, are practically 
nil when the drug is given in doses of 1 c.c. to 10 kg. 
body weight and in combination with magnesium 
sulphate as described, The carbon tetrachloride 
must be repurified C.P. to be safe. IIl effects 
were not noted either with chenopodium or with 
thymol, 


TaBLE I.—Tue Curative EFFECT oF CARBON TETRACHLORIDE, 
CHENOPODIUM AND THYMOL. 





Q5; Met EV Vg 
a 82 sh å = 
E 5t .9 u- ae ; 
Drugs used aad dos» P iB zi i2 eS 
d Bo ue B 5 
| SF & i £ 
Number 1st treatment 200 ... 44 ... 38 ... 43 . 38 
Number uegative zn Di 2.1299-:9-.. 981... . 10 
Percentage negative .., 55 ... 92 ... 84 ... 53 5 ... : 26:3 
Number positive 4; 7B9 521... 720... 20. ~ .. 98 
Percentage positive .. 45 . 48 ... 66 ... 465 ... 737 
Number 2nd treatment 45 ... 12... 18 .. 15 15 
Number negative ... 33 .. 9 . ll .. 10 3 
Percentage negative... T3 ... 75 .. GL... 67 20 
Number positive 13... 8 s das 59 12 
Percentage positive ... 27 ... 25 ... 39 ... 33 80 
Number 3rd treatment — 8 ... — ... ea cm 10 
Number negative .. M is. E iua E gen 5 
Percentage negative... 50... — n.. — ... — . 50 
Number positive ss 4 na — me ee = 5 
Percentage positive ... 50 ... oculi ues 50 
Number 4th treatinent — D — d 
Number negative — ... LLL 0 
Percentage negative ..  -- ... — ee — u — 0 
Number positive AR Fa eS m ai. hib iei A 
.. 100... 100 


Percentage positive ... -= ... — e — e — 


Thymol in small pieces has been. found many 
times in the stools, and in one case two pieces, 
practically the size and shape of the capsules 
administered, were found during screening. The 
thymol was well powdered and freshly put into 
capsules, It seems, therefore, that, due to some 
action of the gastrie or intestinal contents, the drug 
failed to dissolve, and that it even fused. 
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chloride is rapid in its effect in that practically n) 


Table II shows the number of cases given two 
treatments, the drugs used, the total number of 
worms recovered with two treatments, the number 
recovered with the first treatment, the number 
recovered with the second treatment, and the per- 
centage of worms recovered by the first treatment. 
A higher percentage of worms was recovered by the 
first treatment with carbon tetrachloride than after 
treatment with the other drugs. Carbon tetra- 
chloride 1 e.c. for 5:5 kg., 7 kg., and 10 kg. of body 
weight, and mixed with magnesium sulphate, cheno- 
podium, and thymol removed 97, 96. 91, 93, 89:5 
and 741 per cent, respectively by the first treat- 
ment. 


TABLE IL—PERCENTAGE OF Worms REMOVED BY THE FIRST 


worm was passed in the second 24 hours afte 


treatment. 


TABLE IV.—THE DISCHARGE OF WORMS DURING THE Fine 
24 Hours AND DURING THE SECOND 24 HOURS AFTER 
TREATMENT (FIRST TREATMENT). 


L1 z 3 3 
1 £ E 2 Y 
Drug e 5 a z $5) 
E: = E "d 25 
8 3 ¢ 3 8 
z 6 & å — 

CCl, 1 c.c. for 7 kg. body- 
weight ui uu su Buc BOO, 352.. 1.. Hl 
Chenopodium 8 c.c. 18 ... 717 ... 656... 61 .. 9$ 
Thymol 2:6 grm. . 20 ... 484 ... 411 ... 11... ! 

SUMMARY. 


(1) Carbon tetrachloride 1 c.e. for every 55 i 


TREATMENT. 
B. ba k, DE z £ 
že R5. RB. ü Ho É b 
Drugs and dosage. $2* EE ^9 gg 2o si 
SaL See HR Se gu g 
Number given 
twotreatments 33 .. 10 17 10. 28 .. 90, 
Total removed, 
two treatments 1421 ... 335 ... 291 ... 248 ... 1688 ... 666 
Total removed by 
first treatment 1881 ... 324 ... 266 ... 231 ... 1518 ... 494 
Percentage — ... 97°0 ... 96:5 ... 91:0 ... 98:0 ... 89:5 ... 741 


Table IlI shows the vulnerability of species and sex 
by the use of the different drugs, computed on worm 
classifications on eases given two treatments. 
to 7 kg. body weight 
removed 95:2 per cent, of ankylostomes and 98:8 
per cent. of necators, by the first treatment, cheno- 


bon tetrachloride 1 e.c. 


Car- 


of weight was given to 200 cases once, curing § 
per cent.; to 45 cases twice, curing 73 per cen 
to 8 three times, curing 50 per cent. Carbon tet 
chloride 1 e.c. for every 7 kg, body weight wi 
given to 44 cases once, curing 52 per cent.; to] 
cases twice, curing 75 per cent. Carbon tein 
chloride 1 c.c. for every 10 kg. body weight wi 
given to 38 cases once, curing 34 per cent.; to] 
cases twice, curing 61 per cent. Carbon tetn 
chloride 4 c.c. as maximum adult dose mixed vil 
saturated solution of magnesium sulphate 1 
given to 43 cases once, curing 58:5 per cent.; to 
cases twice, curing 67 per cent. 

(2) Chenopodium in the dose of 3 e.c. was git 
to 57 eases once, curing 40 per cent.; to 21 css 
twice, curing 38 per cent.; and to 8 cases tlm 
times, curing 87 per cent. 


podium 8 e.c. removed 72 per cent. of ankylostomes 
and 91 per cent. of necators. Thymol removed 64:3 
per cent. of ankylostomes and 748 per cent. of 
necators. To all the drugs used the necators are 
more susceptible than ankylostomes and the males 
more than females. 


(3) Thymol, 2:6 gm., was given to 38 cases 00%, 
curing 26:3 per cent.; to 15 cases twice, curing 2 
per cent.; to 10 cases three times, curing 5) 16 
cent.; to 4 cases four times, curing none. 

(4) Carbon tetrachloride 1 e.c. for every 55 k 


TABLE III.—TAE VULNERABILITY OF SPECIES AND SEX TO THE DRUGS USED. 


First treatinent Second treatment Tcal 

Drng used and Number Ankylostome Necator Ankylostome Necator uri 
Sop TAA Male Female Male Female Male Female Male Female 
CCL 1 c.c [o worms by sex .. 187 . 183 98 ..182 .. 8 ALD Wa sty F r R. 
‘T ke "Mf 4 4 Per cent. by sex x. e, 96 94:4 ... 99 4. 598:8 2, bs cate BO Vus 1 l$6..— 

b fe she ^ Number worms by species ... 370 230 19 fei 3 1 
Say WEBB EY \ Percentage by species 95:2 98:8 " 4*8 SM 13 es m 
Number worms by sex pip. . s 22401... 880 2.15 2.96 ..81 .. 45 ..1d 

Cheno- | jo | Percentage by sex ss dO us. 05:4... 0409. .... 89 ;:1055. 5,808 57. 1:10 IE "i 
podium 3 c.c. f Number worms by species ... 107 781 41 as 78 A 
Percentage by sex... aa 72 sek 91 28 ie 9 - 

Number worms by sex... l7 . 22168, 4.5804. 4, T BST uu IO ou f 

Thymol | 20 Percentage by sex . 10S... 55:5 .. 176... 79:4 ... 29:2 445 ... 22:4 ... 266 vi 
2:3grm. | Number worms by species ... 27 467 : 15 157 = 

| Percentage by sex f 64:3 74'8 357 25:2 7 


Table IV shows the diseharge of worms the first 
24 hours and the second 24 hours after treatment. 
Worms were not recovered in the third 24-hour 
stools; with earbon tetrachloride 0'3 were recovered 
in the second 24 hours, while with ehenopodium and 
thymol 8:5 and 4 per cent. respectively were 


recovered, This seems to show that carbon tetra- 


body weight removed by the first treatment % 5 
cent. of worms (from those given two treatmer's! 


| c.c, for every 7 kg., 96°5 per cent.; 1 ec. © 
every 10 kg., 91 per cent.; carbon tetrachlorid: : 
magnesium sulphate, 93 per cent.; chenopod; 


n 
nu 


uni 


3 c.c. 895 per cent., and thymol 26 & 
741 per cent. 
— — dl — A A 0 — dd 
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(5) Carbon tetrachloride 1 c.c. for every 7 kg. 
body weight removed 95:2 per cent. of ankylos- 
lomes and 98:8 per cent. of necators with the first 
freatment; chenopodium, 72 per cent. of ankylos- 
lomes and 91 per cent. of necators; thymol, 64-8 
pr cent, of ankylostomes and "748 per cent. of 
necators, 

(6) Carbon tetrachloride 1 c.e. for every 7 kg. 
body weight removed 96 per cent. of male anky- 
lstomes and 99 per cent. of male necators ; cheno- 
podium 79°5 per cent. of male of ankylostomes, 92:9 
per cent. of male necators; thymol, 70°8 per cent. 
of male ankylostomes, 77:6 per cent. of male neca- 
los. Carbon tetrachloride removed 94:4 per cent. 
of female ankylostomes and 98:5 per cent. female 
tecators; chenopodium 024 per cent. of female 
ankylostomes, 89 per cent. of female necators; 
ihymol, 55:5 per cent. of female ankylostomes and 
134 per cent, of female neeators. 

(7) Apparently carbon tetrachloride is 
ripid in its action than the other drugs. 


more 


SUBACUTE INGUINAL PORADENITIS, OR 
CLIMATIC BUBO. 


By E. P. pe BELLARD. 


‘Medical Director and Chief Surgeon, Beacon-Sun and La Paz 
Hospitals, Valera, Venezuela. 


Tug present study is based on 22 cases of pora- 
lenitis that I have treated at the Beacon-Sun Hos- 
pital in the course of the past four years. AN, 
except one, occurred in Americans who had resided 
in Venezuela for a period that varied between two 
weeks and two years, 

This disease has been known for many years 
"der two different names, and it is only very 
recently that the majority of authors have become 
convinced that the two are the same identical patho- 
loge process, in the tropics as climatic or tropical 
bubo, and in Europe under a variety of denom- 
mations: strumous bubo, subacute simple adenitis 
with intraganglionar purulent foci, idiopathic 
adenitis, subacute inguinal lymphogranulomatosis, 
adenogenous uleer, and fourth venereal disease, 
this confusion in nomenclature being due to differ- 
mg opinions regarding its :tiology. To Professor 
Favre, of Lyon, and his pupil, Phylactos, is due 
the credit of having first called attention to the 
identity of the tropical and the European diseases. 


History. 
_ Bodnar [1] and Ruber [2] in 1879 were pioneers 
m drawing a distinction between the bubo they 
observed in the tropics and the group of common 
venereal, tubercular, and simple adenitis, and 
believed it to be a manifestation of malaria. The 
Publication of their observations was followed by 
those of Segard [3], Guerin [4], Cantlie [5]. 
Lesueur-Florent [6], and Blane [7]; Cobb and 


Simpson [8] observed similar cases in India, and 
believed them to be cases of pestis minor, while 
Ruge [9] treated a small epidemic of the disease 
on board German war vessels anchored off Zanzi- 


bar. Once attention wag called to the new 
malady it was soon reported from nearly all 
tropical countries, On the other hand, in 


Europe it was first reported by Chassaignac 
[10], and later by Velpeau [11], who pointed out 
the difference between the pathologic findings in 
the different forms of adenitis, but it was Nélaton 
[12], and after him his pupil, L'Hardy [13], who 
firsu gave a complete description of the disease 
in Europe, separated it from the group of tuber- 
eular adenitis which it so closely resembles at times, 
called attention to the difficulty of determining the 
portal of infection, noticed the suspicious presence 
in some cases of herpetiform genital lesions, insinu- 
ated the possibility of this being a transmissible 
venereal disease, and proposed the name of simple 
subacute adenitis with intraganglionar purulent foci. 
These interesting studies were followed by those of 
Lejars [14], Marion et Gandy [15], Pigeon et 
Tanton [16], and Brault [17]. In 1913 Durand, 
Nicolas et Favre [18] demonstrated the prevalence 
of the malady in France, gave it the name of sub- 
acute inguinal lymphogranulomatosis, and described 
the initial herpetitorm lesion later called by Bory 
[19] lymphogranulomatous chancre. I believe that 
the thesis of Phylactos [20] practically dispels all 
doubts about the identity of the two diseases. Desté- 
fano and Vacearezza [21] report twelve cases from 
Buenos Aires and propose the name of subacute 
inguinal poradenitis, which I have adopted in this 
article because I consider it less cumbersome than 
others and fairly well descriptive of the disease. 
The first published report of the prevalence of 
tropical bubo in Venezuela was by me in 1922 [22]. 
Comparatively little is found in the medical litera- 
ture of the United States concerning poradenitis : 
however, Smith [24], Treilby [25], Phillips [26], 
Barlow [27], and a few others have given us inter- 
esting accounts of cases. 


CLINICAL STUDY. 


Subacute inguinal poradenitis is a disease of wide 
geographic distribution, found in all tropical coun- 
tries and perhaps in many of those of the tem- 
perate zone, possibly unrecognized, masquerading 
under the guise of tubercular inguinal adenitis. In 
Venezuela it affects mostly young men of the Cau- 
casian race recently arrived in the tropics, whilst 
women and children of all races are immune. Its 
most outstanding clinical sign is the presence in the 
inguinocrural region of a tumour involving several 
of the lymphatic glands of these groups, which at 
operation are found to contain numerous small 
abscesses scattered throughout the whole gland 
tissue ; it is further characterized by extensive peri- 
adenitis, a tendency to sinus tormation and chronic 
suppuration, while only mild general symptoms 
accompany the imposing local syndrome, 

Nicolas and Favre were the first to insist on the 
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and described the 


genital origin of the infection, 


initial lesion or poradenic microchancre, which 
affects a variety of forms; most frequently it 
assumes the appearance of a small, painless, 


shallow, non-infiltrated ulcerated herpetiform lesion. 
However, it is but seldom discovered in the cases 
of poradenitis, be that due to the insignificance of 
the lesion itself and the fact that it gives rise to no 
symptoms, or to its evanescent character. I have 
discovered a typical poradenie chancre in only two 
of my cases and in neither was its presence 
suspected by the patient. Nearly all cases of pora- 
denitis that I have seen were in men who had a 
long prepuce or phimosis and who kept their 
genitals very unclean, and under these circum- 
stances it is very easy to overlook a microchancre 
situated at the balano-preputial fold which is its 
favourite location. But it is possible that the virus 
may utilize for its accession some other pre-existing 
venereal lesion. 

The portal of entry would seem to be unquestion- 
ably somewhere in the genital zone or its immediate 
vieinity; the usual location of the original bubo, 
affecting as it does the supero- internal group of 
inguinal glands, supports this view. However, in 
the majority of instances it is impossible to locate 
definitely the point of inoculation, and the most 
painstaking search will fail to reveal any lesion what- 
soever, the bubo being the first evidence of the 
disease noticed. 

That poradenitis is usually of venereal origin 
seems most probable; that it is always so is ques- 
tionable, as I have observed it in a young 
man who hid never had sexual intercourse, and 
Destéfano and Vaccarezza report a similar instance. 
In two other of my cases the disease made its 
appearance several months after the last inter- 
course, so these could not be considered of venereal 
origin ‘unless we admit the supposition that the 
virus may be contraeted and then remain latent for 
long periods of time. ^ Again, the disease behaves 
most unlike the other true venereal diseases: it 
does not attaek women, and, with rare exceptions, 
spares natives, 

Judging by several seemingly clear-cut observa- 
tions, it might be deduced that the organism pro- 
ducing poradenitis is harboured in the vagina of 
filthy women and in the smegma of men of unelean 
personal habits, a long prepuce greatly favouring 
their habitat, and that it is implanted in the lym- 
phatic mesh and thence invades the inguino- -crural 
nodes through some abrasion in the genital zone 
inflicted during coitus or through rubbing or friction 
in the neighbourhood of the pudenda; the infection 
would be especially favoured if this region were 
moist and macerated by heat and sweat such as 
attends violent exereise, long horseback rides, or 
driving a truck during the hottest season of the year 
over rough roads, 

In my cases poradenitis always started in the 
supero- internal group of inguinal lymphatic glands 
on one side, and affected the left more often 
than the right (64 per cent.), eventually becoming 
bilateral in 22 per cent. of the cases, In 88 por 


nm. 


cent, the inguinal glands alone were involved, b 
in 22 per cent. the crural glands were later affect: i 
As a rule only the superficial groups of glands 
attaeked, as in but two of my series did it d 
to the deep ones. On the other hand, involveniem 
of the iliac lymph nodes is almost a constant phe 
nomenon. Even when the disease may be proper) 

| 
called unilateral the glands of the opposite side af 
frequently found to be slightly enlarged and suni 
what sensitive to pressure. 

The observation in other gland-groups than th 
inguino-erural of lesions resembling those of pori 
denitis are extremely rare and have been reporte 
in only half a dozen instances by Ravaut, Bosit 
and Rabeau, Nicolas and Favre, and Nélaton. 


ParHoLocY. 


In the course of poradenectomies I hs 
observed all the stages in the evolution 
the disease. The first pathologie evidence ri 
to a stage of congestion with some spe aire ky 
the gland assumes a purplish colour and s shuni 
abnormal vascularization, and on section presenti 
a granular appearance, diffuse studding with pune 
tiform hemorrhages and minute areas of graa 
infiltration showing early abscess formation espet 
ally towards the centre of the gland, wi 
the cortical area is still more or less free. Th 
capsule appears somewhat thickened, surrun 
by a delicate meshwork of fine adhesions. Usus-t 
no matter how e: arly the case is operated on, m 
only the main gland affected, but to a vari 
degree the neighbouring lymph nodes also ss y 
these changes. At a later stage the periglunw. « 

adhesions have become very strong and exteri: 

anchoring the gland firmly to its neighbours ari"! 
the surrounding tissues. The gland has iner? 
to several times its normal size, and its surface. $ 
well as the central ganglionar mass, are stucid 
with numerous abscesses ranging in size from mic» 
scopic proportions to that of a pea. These abses“ 
are isolated from one another, separated by a s“ 
of apparently healthy parenchymatous tissue, vw 
contain thick, greenish or yellowish, viscid, odi 
less pus. When the thickened and tough capil 
is stripped off, the surface of the lymph node appe n 
roughly granular and is sometimes found cov: 
with a greenish fibrinoplastie exudate which adler 
tenaciously to the gland tissue. In the advane 

stage of the fully developed disease the tumour 

composed of a large conglomerate of ngglutins™! 
glands involving several, ul 





sometimes all, the el! 
of the inguinal and crural groups, firmly adler! 
and fused into one mass; this is surrounded’ by 

atmosphere of extremely tough adhesions wi 

anchor it immovably to all neighbouring structur> 
including not rarely the spermatic cord above i 
the sheath of the femoral vessels below. In 'i 
meshes of this periadenitis are found purulent n 
hemorrhagic foci, separate and distinct from ew! 
other in the beginning, but later coalescing to 1 1 
more important collections. The lymph node i 

will be found to contain numerous small absec 
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ind a large one located centrally, formed by the 
toalescence of several contiguous purulent foci, and 
lo be discharging its contents through a minute 
nus. In neglected cases several of these larger 
thscesses may have formed, each discharging pus 
through its own fistula. The parenchyma surround- 
ing the abscesses is the seat of hemorrhagic infil- 
fration and becomes very friable. The skin cover- 
ng the poradenie tumour adheres to the underlying 
mass, sometimes assuming an cedematous, tense, 
hiny appearance and a characteristic reddish-violet 
jue, 

Rarely, the poradenie gland presents a special 
ind very different aspect: it feels firm, shows no 
uiliary abscesses detectable with the naked eye, 
ind on section presents a perfectly smooth, homo- 
yeneous surface of light pink colour and a velvety 
eel. This peculiar appearance, already noted by 
Favre, has been very aptly termed by him *' chair 
le poisson,’’ on account of its close resemblance to 
ish meat; the excised glands in my case No. xxi 
presented the typical '' chair de poisson '' lesions. 
Histologic sections of these glands show the typical 
stellate abscesses, but they are all of microscopic 
size. 

The eurious periglandular cords first mentioned 
by Brault, and later observed by Favre, have 
been encountered in four cases: in one it was evi- 
dently an enlarged, indurated lymphatie tract twice 
ws thick as a goose-quill, which joined together 
three adjacent diseased lymph nodes; in another it 
wa a thick cord found crossing the operative field 
ma line parallel to Poupart’s ligament, and which 
rsembled in size and appearance the spermatic 
ord; in the other two cases they were strong 
flmus cords formed by the periadenitie adhesions. 

The material «obtained at operation in 14 
tases was submitted to our Pathologist, Dr. C. 
Uribe, for study in our laboratory.! ^ Briefly, the 
ksions eharacteristie of poradenitis consist of an 
active vaseularization, a diffuse infiltration of the 
lymphoid and periadenitie tissue with plasma cells, 
With here and there a giant cell, the formation of 
numerous abseesses of stellate shape, an occasional 
gummatous lesion very similar in its morphology 
fo those found in lymphatic tuberculosis, and the 
constant finding of vascular lesions such as end- 
arteritis obliterans, thrombosis, rupture of blood- 
vessels and haemorrhage into the lymphoid tissue 
of the node and into the periadenitie inflammatory 
tne. Certain so-called chromatic bodies, both 
extra and intracellular, are constantly found with 
the macrophages on the inner aspect of the epithe- 
lbid wall lining the stellate abscesses as well as 
among those which are free in the contents of the 
abscess. — Our pathologist thinks that they may 
Possibly bear some etiologic relationship to the 
disease, but other observers consider them to 
be remnants of disintegrated polynuclear cells. 
Ache ADR SS GU Ro en 

‘For a full discussion of laboratory findings, experiments 


and case reports, the reader is referred toa previous monograph 
(see Bibliography, No. 23). 
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These chromatic bodies show well after staining 
with Giemsa, or still better, with a combination 
of Manson's boracie blue and eosin. 


ZEmioLoay. 


Several diseases have been accused by different 
authors of producing the lesions of poradenitis : 
syphilis, malaria, plague, tuberculosis, gastro- 
intestinal infections, &e., but careful clinical and 
laboratory studies carried out by many competent 
observers, and which our own experiments and 
laboratory work have only confirmed, have proven 
these assumptions erroneous. 

The etiologic cause of poradenitis has not been 
determined. The possibility that the above 
described chromatic bodies may yet be proved to be 
protozoal organisms playing a pathogenic role in this 
disease is very doubtful. The pus of the closed 
buboes has constantly been found to be sterile, and 
slides made with it and with necrotic gland tissue 
and stained by diverse methods, as well as all eul- 
tures made in the usual and special media, have 
always failed to show the presence of any suspicious 
organisms. Inoculation experiments were carried 
out with the material obtained in most of my cases; 
white rats, guinea-pigs, rabbits, and two Cebus 
monkeys were utilized, and a fresh emulsion of pora- 
denic gland tissue in normal saline was inoculated 
into the mucous membrane of the prepuce or vagina, 
intraperitoneally, subcutaneously or intratesticu- 
larly. With the exception of three encouraging 
instances, all our experiments gave us negative 
results. First: ` with material obtained from 
Case xvi, one rabbit, three white rats, and two 
guinea-pigs were inoculated; two weeks later one of 
the guinea-pigs showed a bilateral enlargement of 
the inguinal lymph nodes. While waiting for 
further developments the adenitis spontaneously 
disappeared within a few days. The other animals 
were unaffected. In the second instance, a Cebus 
monkey was inoculated into the prepuce with 
material obtained from Case xvii on September 6, 
1924. By September 28 a tumour-like mass had 
developed near the root of the penis, firm to the 
touch and painless, while the inguinal glands on 
both sides were enlarged. October 14 the lesion on 
the penis is unchanged, the lymph nodes have 
increased in size, and the skin over them remains 
normal and free from adhesions. The largest was 
excised for histologie study. October 29: a node in 
the right groin had markedly increased in volume, 
becoming painful and firmly adherent to all sur- 
rounding tissues; the preputial mass had diminished 
in size and had become softer. After this date all the 
glands receded gradually, and by the end of Novem- 
ber, three months after the inoculation, were 
normal again, the monkey’s health in the meantime 
not having apparently suffered to an appreciable 
degree. Sections of the gland removed showed 
marked vascularization, infiltration with plasma 
cells, scattered miero-abseesses of stellate form, 
and the usual vascular lesions that characterize 
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human poradenitis, but no chromatic bodies were 
seen, and polymorphonuclear cells, abundant in the 
human cases, were rather scarce in the tissue 
examined. 

(3) On August 25, 1925, a guinea-pig and a Cebus 
monkey were inoculated in the prepuce with an 
emulsion of fresh poradenie material collected at 
operation. The guinea-pig, kept under observation 
for three months, has remained perfectly well. 
The monkey showed no local reaction at the 
point of. inoculation or elsewhere in the pre- 
puce such as was observed in the first monkey 
experimented with, but on September 7 the inguinal 
glands on both sides were definitely enlarged. They 
gradually increased in size, and the mass on the left 
side became somewhat fixed to the surrounding 
tissues excepting the skin, which remained free 
from all adhesions to the underlying tumour. 
On October 8, four weeks after its appearance 
and six weeks after inoculation, the mass was 
removed. No definite inflammatory periadenitis 
was made out, but many fine, delieate adhesions 
were found lightly fixing the mass to, its bed. 
The tumour consisted of a single, very much 
enlarged and deeply congested lymphatie node, 
which on section showed no visible abscesses, but 
numerous punctiform hemorrhagic foci. 

The mass in the right groin was not interfered 
with, but as occurs so frequently in human 
cases of poradenitis, the main focus once extirpated, 
the enlarged gland on the opposite side began reced- 
ing at onee and could not be palpated two weeks 
later. 

Microscopic sections of the gland removed showed 
well marked generalized congestion, abnormal vas- 
eularization, and scattered hemorrhages into the 
parenchyma, with very few foci of apparently 
incipient necrosis, but no abscesses and a total 
absence of both chromnatie bodies and leucocytie 
infiltration. The capsule was definitely thickened, 
and the connective tissue apparently increased 
throughout the gland. The vascular lesions were 
the most prominent, and dominated the picture. 

While no claim is advanced to having reproduced 
poradenitis in the monkey the foregoing experiments 
are at least encouraging and suggestive, 

The able and important assistanee and co-opera- 
tion of Dr. C. Uribe, formerly our Pathologist, in 
carrying out the necessary experiments and labora- 
tory work for the preparation of this study is here 
gratefully acknowledged, 


SyMPTOMATOLOGY. 


The appearance of a mass in the groin accom- 
panied by a feeling of tension and discomfort, are 
the first and often the only signs during several 
days, and the patient may even be able to follow 
his occupation, but soon other symptoms super- 
vene, such us persistent anorexia with marked loss 
of weight, profound lassitude and fever, while 
the tumour becomes painful on walking, though 
painless at rest. The fever rises to 389 or 38:59 C., 
and affeets the continuous type with marked morn- 


es — a 


ing remissions, or more frequently the intermitten 
with normal temperature m the morning and : 
evening rise. Rarely, a high temperature of ti 
continuous type persists for many days, simulati 
typhoid fever. 

The duration of the fever is variable: it may à 
appear after three or four days, but more frequen: 
it persists during the progressive stage of the disea 
and then drops to normal. But the fever may 
appear at any moment, and this coincides with t 
extension of the pathologie process to other lv 
phatie glands in the same or in a distant zone. T 
blood-pieture shows a mononucleosis of the lan 
cell type. 

The poradenie tumour is of a wooden hardness 
firmly anchored to the surrounding structures, a 
on deep palpation elicits very little, if any, pa 
In nearly all cases the iliac lymphatie glands : 
found markedly enlarged, and at times to such 
extent that they form a mass as large as the í 
in the groin, but the pathologie process in the il 
nodes does not progress beyond the stage of infla 
matory congestion of the gland, and they ne 
break down, receding to normal pari-passu with * 
improvement of the inguino-crural process. 7 
skin glides freely over the tumour for several da 
but in the advanced stage becomes adherent to | 
underlying mass, and when this oceurs it may 
assumed that extensive suppuration has alres 
taken place; at this period the palpating fn 
detects in the centre of the hard tumour a more 
less circular area of doughy or waxy softening p 
mitting indentation, and as the finger-tip sinks 
detects a firm ring surrounding the area of de 
seated softening. Eventually, a capillary fis 
forms, which discharges an insignificant amour 
sero-pus and may close again in a day or two s^ 
out leaving a trace of its former location; this m 
be repeated several times before the fistula beeon 
permanently established. Later, other fist 
may form which drain different, isolated foc: 
suppuration until the whole tumour mày bec 
one necrotic mass discharging small amounts À 
sticky sero-pus through many sinuses, A fus 
of all suppurating foci such as occurs in other for 
of adenitis never takes place in poradenitis. 

Resolution of a poradenie tumour which has | 
progressed to the stage of extensive suppurst 
may take place, but the process is a very prolon: 
one requiring months, The usual course leads 
fistulization and ehronie suppuration. A charac! 
istie of the discharging sinuses is the fuet that 
borders show no evidences of inflammation 
chanerellization, the bordering skin appear 
normal, The amount of pus discharged is alw 
small, and after the first few days may be onl 
few drops in the 24 hours, but this suppuraticr 
apt to continue during many weeks or months. H» 
ever, the patient once free from the acute s) 
ptoms of the disease, leaves his bed to lead for 
next few months the existence of semi-invalid 
imposed by the essentially chronic course so cha: 
teristie of poradenitis. 


——— 
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PRocNosis. 


This is always good as regards life, but must 
ilways be guarded as to the duration of the disease. 
A poradenectomy or total excision of all glands in- 
volved is the only method which offers probabilities 
if a prompt cure, but even timely surgical treatment 
les not always prevent a recurrence in some other 
moup of lymphatic glands. Left to itself, a well- 
leveloped case of poradenitis may take from six 
nonths to one year for complete recovery. ; 


TREATMENT. 


Ravaut claims to have used with success intra- 
enous injections of Lugol’s solution alternating 
‘ith emetine. Emily uses intraganglionar instilla- 
ions of a xylol iodoform and paraffin-oil mixture. 
ficolas, Favre, Rost and Bory recommend radio- 
herapy in the early stages of the disease. In my 
xperience all treatments, except a prompt radical 
eration, yield uncertain and unsatisfactory 
esults. The operative treatment has been recom- 
anded by Favre, Gaté, Nicolás, Brault, Dugas, 
havanne, and others. 

Obviously, simple incision, curettage and drain- 
ge of the main focus of suppuration cannot accom- 
lish much in these cases and is not to be advised. 
The operation of poradenectomy ean be performed 
athe early stage of the disease under Ideal anæs- 
hesia, but general anesthesia is to be preferred in 
vanced cases. All manipulations in the depths 
dithe wound should be carried out with gentleness 
aicare, as the tumour is not infrequently attached 
lr irm adhesions to the femoral sheath, while the 
pper border of the mass is often found intimately 
tached to the structures forming the inguinal 
anal, and there is danger of lacerating the sper- 
mtie cord, 

The largest tumour that I have extirpated (Case 
ü) weighed 92 grammes and measured 10 by 4 by 
De em, 

The enlarged iliac glands require no treatment, 
8 the poradenie process affecting them recedes 
ipidly after extirpation of the inguinal tumour. In 
ases operated on early, before the involvement of 
mny glands or the production of massive peri- 
idenitis, and in which suppuration is confined to the 
ntraganglionar miliary abscesses, the wound may 
% sutured in toto, without drainage, being careful 
fo suppress all dead space; in more advanced cases 
tuple drainage must be supplied for the profuse 
lmphorrhea which is sure to follow and last for 
veral days. Healing by granulation in these cases 
k always slow, but especially so if any portion of 
the affected glands was overlooked at operation, 
which must be a thorough one if it is to succeed in 
ortening the duration of the disease ; an overlooked 
woradenie focus will keep up suppuration and pos- 
Wlv act as a source of infection to other glands. 

Incipient cases operated on early and closed with- 
mt drainage are cured within 10 or 12 days. More 
advanced cases require from two to four or five 
Weeks for complete healing, according to the size 


of the cavity left by the removal of the tumour. 
Secondary suturing after the lymphorrhea has 
ceased materially hastens recovery. 


SEQUELÆ. 


The excision of a poradenie mass usually gives 
rise to an œdematous infiltration of the surrounding 
tissues with lymph, the extent varying in direct 
proportion to the number of glands extirpated, but 
it is generally confined (it has been so in all my 
enses) to the vieinity of the operative wound. This 
edema progresses in extent for the first three or 
four days and then gradually recedes as the lymph 
finds new avenues of discharge and disappears in 
the course of ten to fifteen days. However, Cha- 
vanne, Ravaut, Pigeon et Tanton, Marion et Gandy, 
Gaté, Brouardel and Brault have reported cases of 
pseudo-elephantiasis of the genitals and lower 
extremities consecutive to the extirpation of the 
inguinal lymph nodes. This serious sequela has 
oecurred weeks and even months after the opera- 
tion and persisted for long periods of time, occa- 
sionally for life. This possibility, though remote, 
is a serious drawback to the operation, and should 
be clearly stated to the patient before its perform- 
ance. The additional fact that it does not always 
insure against further extension of the disease to 
neighbouring glands or an invasion of the glands 
of the opposite side also militates against the 
operation, but until some other effective method 
of treatment is discovered, a radical poradenectomy 
must remain the method of choice. In spite of the 
risk involved, every one of the young men that I 
have treated preferred submitting to a radical 
operation that promised a quick cure rather than 
face the long and tedious period of semi-invalidism 
which entails the spontaneous evolution of pora- 
denitis. The uniform success that I have had in 
my 18 operative cases has strengthened my convic- 
tion that every ease of poradenitis should be oper- 
ated on at onee. 


CONCLUSIONS. 


Subacute inguinal poradenitis is an autonomous 
pathologie entity of unknown etiology, distinet from 
all the other usual forms of adenitis but very closely 
resembling pathologically a tubercular adenopathy. 
In the tropics the disease attacks almost exclu- 
sively young men of the white race recently arrived 
from colder climates. It is endemic in certain 
zones, with occasional mildly epidemic exacerba- 
tions. These outbreaks seem to coineide with long 
periods of drought and extreme heat. A long pre- 
pues and uncleanliness of the genitals strongly pre- 
dispose to it. The disease is manifested by an 
adenitis of the nguino-erural glands, characterized 
by multiple intraganglionar purulent foci accom- 
panicd by periadenitie inflammatory lesions, of a 
hemorrhagic and suppurative type, with the forma- 
tion of dense and extensive periglandular adhesions. 

All non-surgical treatments so far tried have failed 
to produce uniformly satisfactory results, besides 


entailing serious loss of time. Poradenectomy, or 
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the radical excision of all diseased glands, should 
be the treatment of election and constitutes the only 
procedure that promises a quick recovery. 
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A Preliminary Report on the Control of Trachoma 
in the Philippine Islands (H. Velarde, R. Villa- 
franca and §. Luna-Orosa, Bulletin of the Philip- 
pine Health Service, April, 1925).—While the re- 
sult of the survey in the publie schools for 1925 
scems to show that trachoma among school children 
in Manilla is now under control and is on the de- 
erease, trachoma still remains to be a problem 
which needs the serious attention not only of the 
Health Service but of the whole medical profession, 
Another factor which adds to the seriousness of this 
problem is the possible and probable importation 
of more cases into the country, more particularly 
from China and Japan, on account of the great 
number of these people that come to the islands. 
It is, however, a relief to know that the Immigra- 
tion Law of the United States protects the Philip- 
pine Islands to a certain extent from the danger. 
The cases usually found in the Philippine Islands 
are of the chronic benign type; there are usually 
no serious complications observed or sequels left. 
The disease is more frequent in the males than 
females, and is generally found between the ages 
of 10 and 20 years. 


Epidemic Bulbar Poliomyelitis. Report of Sir 
Cases with one Necropsy (J: McEachern, Journal 
of the Amer. Med, Assoc., January 9, 1926).—In 
a peculiar epidemic of poliomyelitis of the bulbar 
type, the cases all presented the common clinical 
symptom of paralysis of the muscles of the upper 
respiratory tract, There was no coincident paralysis 
elsewhere. A striking feature of several cases was 
the presence of a white, frothy mucous in the nose 
and throat. In agreement with the generally recog: 
nized severity of bulbar poliomyelitis two of the 
patients died, and in the others the clinical picture 
was for a time very grave. The constant involve- 
ment of the muscles supplied by the eleventh nerve 
js most unusual. The dissociation between clinical 
and pathologic findings is well exemplified in the 
case studied at necropsy, the most intense reaction 
occurring in the cervical cord rather than in the 
medulla. Paralysis of the sphincter vesice, of ten 
davs’ duration, occurred in one of the cases de- 
scribed, which also well illustrates the widesprea 
distribution of the lesions, 
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BRONCHOMONILIASIS. 


Wirnty the last twenty years it has been ascer- 
tained that affections of the bronchi and lungs may 
be definitely associated with the presence of fungi 
in the sputum, and to the various conditions so pro- 





duced the name of bronchomycosis is now applied. 
Of these fungi the organisms known as monilias 
have contributed most frequently to the number of 
cases of bronchomycosis which have been recorded, 
producing the form of bronchomycosis known as 
bronchomonilias, but with increasing knowledge 
and experience of these fungi, recent investigations 
have shown that quite a variety of fungi belonging 
to different species, genera, families and orders 
may also be encountered in these bronchomycotic 
infections, 

Bronchomoniliasis was first described by Castel- 
lani in Ceylon in 1905, and since then it has been 
met with by many investigators not only in tropical 
and sub-tropical, but also in temperate regions. 
Thus, cases have been deseribed in France by 
Pinoy, in South Africa by Pijper, in West Africa 
by Maefie, in Egypt and the Sudan by Chalmers, 
MacDonald and Farah, in Italy by Jacono and by 
Castellani, Douglas and Thompson, in America by 
Johns, Baggs and by Picoff and Simon, while a 
thorough study of the disease in India has been 
made by Taraknath Sur. The monilias which pro 
duce bronchomoniliasis are comprised of fungi which 
are characterized by the sporophores being simple 
or sub-simple and producing by constriction at their 
extremities a chain of large lemon-shaped conidia 
often provided with a disjunction apparatus. It 
would seem, however, that there is at present a 
general tendency to extend the term monilia so as 
to include all the organisms of the genus Oóspor- 
acec Saccardo 1886, the vegetative body or thallus 
of which appears in the lesions in the tissues, i.e., 
in its parasitie life, as a mass of mycelial threads 
or free-budding forms, some of the mycelial fila- 
ments being long and branched and often present- 
ing arthrospores. In eultures on the ordinary labora- 
tory media, i.c., in their saprophytie life, they 
mostly consist of yeast-like, roundish or oval bodies, 
while mycelial filaments are usually scanty. An 
investigation of the bio-chemical characters of the 
monilias shows that they often ferment glucose 
and other carbohydrates with the production of 
gas, and on the basis of these characters the 
monilias may be classified into several groups, It 
may be pointed out that monilias which present the 
same biochemical characters may differ enormously 
as regards pathogenicity, some producing a severe 
infection when inoculated into the rabbit or guinea- 
pig, whilst others appear to be quite harmless. A 
critical study of the symptomatology of the cases 
of monilia infection shows that they may be dif- 
ferentiated into two types, severe and mild, 
although cases of intermediate severity may also 
occur. The severe type of infection closely simu- 
lates, and may be mistaken for, phthisis. There 
is emaciation, hectic fever, and hemoptysis. 


‘Physical examination of the chest reveals the pre- 


sence of patchy dulness with fine crepitations and 
pleural rubbings. Cases of this type often have a 
fatal ending. In the mild type there is no fever, 
the general condition remains good. The sputum 
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is mucopurulent and free from blood and is often 
scanty. Physical examination of the chest is nega- 
tive or merely reveals the presence of a few rales. 
After lasting for some weeks or months resolution 
may occur spontaneously or the severe type of the 
disease may supervene. 

The diagnosis of bronchomoniliasis is based on 
the results of examination of carefully collected 
sputum showing the presence of monilias and the 
absence of tuberele bacilli. The sputum should be 
collected in a sterile receptacle after thorough gar- 
gling with warm sterile water, and it should be 
examined immediately, Microscopie examination of 
such sputum may reveal the presence of roundish 
or oval yeast-like cells, often presenting a double 
contour, and sometimes a few mycelial threads, or 
it may be quite negative and the fungus can only 
be found by the employment of cultural methods, 
which. should never be neglected. The mere pre- 
sence of a monilia in the sputum, however, should 
never be considered sufficient to establish the 
diagnosis of a primary bronchomoniliasis. It has 
been shown that when a monilia has been dis- 
covered in a sputum properly collected and exam- 
ined three possibilities exist. In the first place the 
monilia, as shown by animal inoculation, is non- 
virulent and non-pathogenic. In such conditions 
the organism merely lives saprophytically in the 
bronchi, constituting a saprophytic moniliasis. 
Secondly, the monilia, though virulent, may 
represent a secondary infection, in which case 
intravenous injection into rabbits causes death 
of the animal, but intrapulmonary injection does 
not produce any nodular pulmonary lesions and 
the animal dies from a general monilial septi- 
eemia, This secondary moniliasis is comparatively 
common in advanced pulmonary tuberculosis. 
Lastly, the monilia is the cause of the broncho- 
alveolar lesions, when intra-pulmonary injection in 
the rabbit produces a characteristic nodular con- 
dition in the lungs. This condition constitutes 
primary bronchomoniliasis. Whatever the variety 
of monilia concerned in the production of 
bronchomoniliasis the treatment consists in the 
administration of potassium iodide in fairly large 
doses, together with the exhibition of balsamies, 
particularly ereosote. Ineipient cases respond well 
to this treatment and in them the prognosis is 
usually good; in advanced cases, on the other 
hand, the prognosis must be more reserved, Auto- 
genous monilia vaccines are apt to be disappoint- 
ing, being only very occasionally useful, 

When a patient who is not in a very advanced 
stage of the malady does not respond satisfactorily 
to the iodide-ereosote treatment, further investiga- 
tions into the wtiology of the condition should be 
carried out, with a view to discovering the presence 
of mixed infection, since cases of true mixed infee- 
tion, for instance, bronchomoniliasis and broncho- 
spirochetosis and bronchomoniliasis and broneho- 
anaeromyeosis have been encountered, and in such 
cases the response to treatment has been unsatis- 
factory and the prognosis rendered more serious, 


F. E. T. 


Annotations. 


Studies of the Resistance of the Chicken to the 
Nematode Ascaridia perspicillum (C. A. Herrick, 
American Journal of Hygiene, January, 192%), 
—]t seems evident from the data presented that ss 
chickens increase in age they become more resistant 
to the development of the nematode parasite 
Ascaridia perspicillum. The parasites developing 
in resistant chickens were more variable in size than 
those developing in hosts with low resistance. Pars- 
sites in chickens over 100 days old were not ab 
to make a growth of over 01 mm. during the first 
ten days, while those in five-day old hosts mad: 5 
growth of over 5 mm. Parasites in heavily infesti 
chickens made less growth than in lightly infested 
hosts. Although parasites could be transferred from 
old to young hosts, they could not be changed from 
one old host to another. This suggests that tha 
become specifically adjusted to their host. Thy 
mectomy and the prevention of the flow of bile in^ 
the intestine had no effect on the growth of the pars 
sites. The serum of one cockerel, when injecte! 
into young chickens, was effective in making th 
more resistant to parasitism. Young chickers 
when injected with other adult chicken serum, wer 
less affected by the parasites, but were no mort 
resistant to their growth, The removal of larze 
amounts of blood, by cardiac puncture, from adult 
chickens, made them less resistant to the growth o 
parasites. 





Endemic Goitre in New Zealand and its Rclit 
to the Soil-iodine. Studies from the University tf 
Otago, N.Z. (Ch. E. Hereus, W. N. Benson nij 
C. L. Carter, The Journal of Hygiene, Dees 
1925).—The incidence of goitre among school cht) 
dren in New Zealand has been determined by ' 
examinations made by one of the authors and ! 
the officers of the School Medical Service, of ^ 
80,000 children. The proportion of men of miit 
age who were unfitted for active services on ace 
of goitre was ascertained during the examination 
over 135,000 recruits by the Military Met: 
Boards in the years 1916-1918. Additional inf ri 
tion has also been derived from hospital recor 
by the number of operations for goitre. 1 
amount of iodine has been determined in nest 
500 samples of a number of waters from mine 
springs and town supplies, 
It has been proved that the following relstiun 
approximately true throughout the Dominion, v 
percentage incidence of goitre among school chiian 
is equal 6 plus the quotient of 360 divided 4 
the amount of iodine in ten million parts of 5: 
so long as this does not exceed 50, assuming í 
fined methods of medical examination and ehenie 
enalysis. Further, the relation between the aver 
amount of iodine in the soil and the percentaze 
military recruits medically rejected on account 
goitre is of the same general nature, the liti 
figure being about one-twentieth of the inciden 
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among school children, though this proportion must 
also be diminished in regions in which iodine is 
particularly abundant. Approximately, therefore, 
the incidence of the disease is inversely proportional 
to the amount of iodine in the soil. Further, 
where, though the incidence of goitre is low, 
the amount of iodine in the soil is abnormally 
low, it has been proved that it is present in the 
water supply in greater amounts than usual, and 
ihe daily intake of iodine among the inhabitants of 
such a district is thereby maintained. Further, 
regions in which the average amount of soil-iodine 
is low are also those in which goitre is most fre- 
quently seen amongst the domestie animals, 

The hypothesis that goitre is caused by a de- 
feieney of iodine in the diet has been fully sus- 
fained by the present investigation, and that a 
*lation holds between the incidence of goitre and 
the distribution of geological formations in New 
‘ealand, Switzerland and perhaps in other countries. 
[he administration of small amounts of iodine 
weekly as a prophylaetie treatment of school chil- 
dren has had fairly good results, but the best 
method of prophylaxis is thought to be the daily 
ngestion of minute amounts of iodine, obtained by 
he utilization for all eulinary and table purposes 
X an iodized salt, in which one part of potassium 
odide had been added to 200,000 of sodium chloride 
-the method which has been attended by such 
utsfaetory results in Switzerland. This would 
Word the minimum amount of 0:005 mg. per day, 
Wüch seems necessary for the functional require- 
tnts of the thyroid gland, while it would be far 
lo small to have any ill effects in the production 
if hyperthyroidism. 


The Production of Albuminuria by Renal Vaso- 
wonstriction in. Animals and Man (I. Starr, Journal 
[Experimental Medicine, January 1, 1926).—These 
xperiments show that transient albuminuria fol- 
ows the infusion of small doses of adrenalin into 
abbits, if prolonged over several minutes, Agents 
fusing renal vasoconstriction also cause transient 
jbuminuria in anesthetized, eviscerated dogs. 
‘ats eliminate albumin after having been frightened 
t enraged. The drug ephedrine, which commonly 
mises vasoconstriction in animals, has been tested 
uman. Transient albuminuria followed its admin- 
stration in those cases in which. signs of renal vaso- 
wonstrietion appeared; it did not in those cases in 
which such signs were lacking. Evidence was ob- 
lained that ephedrine is not intrinsically injurious 
b the kidney, The observed facts may be ex- 
plained by the conception that renal vasoconstric- 
lion causes increase in the duration and extent of 
the normal intermittent interruptions in the glome- 
nlar circulation. Permeability of the glomerular 
membranes is so increased by these lengthened 
interruptions that when blood-flow is re-established 
albumin escapes. It is believed that this concep- 
lin may apply to those albuminurias in man which 
tesult from excessive muscular exercise or emotion 
ot which are produced reflexly. It may explain 


the occurrence of albumin in the urine of normal 
people and in healthy laboratory animals; it may 
play a part in the explanation of the albuminuria 
which occurs after anesthesia or in cardiac decom- 
pensation. Its possible relation to orthostatie al- 
buminuria has been discussed. 





Microbic Virulence and Host Susceptibility in 
Paratyphoid-enteritidis Infection of White Mice. 
The Relationship of Dosage to Mortality Rate, 
Survival Time and Cage Population (Ida W. 
Pritchett, Se.D., Journal of Experimental Medicine, 
February 1, 1926).—Epidemies of mouse typhoid 
set up among the Rockefeller Institute strain of 
mice were studied over a period of six months. 
During this time the relationship of cage number 
of mouse typhoid bacilli to mortality, total popula- 
tion, and survival time was determined. A single 
virulence titration of the epidemic strain was made, 
and at the end of the experiment all survivors were 
examined for evidence of infection. The following 
conclusions may be drawn from the data presented. 
The available dosage of mouse typhoid bacilli varied 
directly with the mortality (plus at a time constance 
of six to eight days) and inversely with the survival 
time, The virulence of the epidemic strain appeared 
tc be practically the same as that of the original 
stock culture. About 52:5 per cent. of the survivors 
of one epidemic and 68 per cent. of those in the 
other showed, at the end of the experiment, no signs 
of infection; the others had either specific blood 
agglutinins, or living bacteria in their hearts’ blood, 
spleen-feces, or gall-bladder. During the course of 
the epidemic, the original infecting strain (mouse 
typhoid type II—Jacillus pestis cavie@) was almost 
entirely replaced by an antigenically dissimilar strain 
(mouse typhoid type I—B. enteritidis) probably 
introduced through the inadvertent inclusion of fecal 
carriers among the normal mice added as contacts. 


The Development of Onchocerca volvulus in 
Simulium damnosum (D. B. Blacklock, Annals of 
Trop. Med. and Parasitology, February 11, 1926).— 
Onchocerca volvulus infection is common in the 
Konno district of the Protectorate of Sierra Leone; 
larve of this parasite were found in the skin of 
45 per cent. of persons examined systematically. 
A definite relationship between diseases of the skin 
or diseases of the eyes and the infection with O. 
volvulus as judged by the presence of larve in the 
skin could not be established. Simulium damnosum 
is very prevalent in the hilly country, which is 
covered with bush and grass, and has numerous 
streams and rivers; the lesion inflieted on the skin 
by this species in biting is such as would dislodge 
the larve of O. volvulus in the skin. Dissection of 
wild insects showed: (a) In 780 dissections of the 
gut an infection 2:6 per cent, with larvae morpho- 
logically identical with those of 0O. volvulus. 
(b) In 1,320 dissections of the thorax a larval in- 
fection of over 1 per cent. By allowing wild flies 
to feed on restricted and heavily-infected areas of 
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the skin the gut infection was raised to 80 per 
cent. in one experiment, and the thorax infection 
to nearly 82 per cent. in another experiment; the 
developing forms of O., volvulus were found in the 
thorax after the infecting feed up to the seventh, 
eighth and tenth days, after which period no insect 
survived. 


Madura Foot (Mycetoma). The Black Variety 
in a Native American (J, A. Gammel, H. Miskdijan 
and H. S. Thatcher, Archs. of Dermatology and 
Syphilology, January, 1926).—Report is made of 
an infection with the granuloma maduromycosis 
(mycetoma) in a native American from Texas. 
This is the twenty-first case reported from the 
United States and the eleventh from Texas. The 
infection was of the black grain variety—the first 
thus far reported in a native American and the 
second black grain infection reported on the North 
American Continent. All attempts at animal in- 
oculations were negative—using monkeys (Macacus 
rhesus), rabbits, guinea-pigs, white rats, white 
mice and pigeons. Cultural experiments thus far 
earried out lead one to classify the causative 
organism with the Madurella group (Brumpt), and 
because of its characteristics as a new species the 
authors term it Madurclla americana. A detailed 
deseription will be published later. 


lecklinghausen's Disease without Tumour Forma- 
tion. Incomplete or Abortive Forms of the Dis- 
ease (F. Wise and J. J. Eller, Journal of the 
American Medical Association, January 9, 1926).— 
The cutaneous manifestations of Recklinghausen’s 
disease consist, in a certain group of cases described 
by the authors, of nothing more than widely scat- 
tered pigment spots irregularly distributed on the 
trunk, buttocks and thighs. They vary from a 
light yellow to a deep brown, and from pinhead- 
sized freckles to extensive areas, large enough to 
cover a buttock or a thigh, or a large area of the 
trunk. This tumourless variety of the affection is 
usually encountered in one or more children of a 
family in which either parent has a typieal neuro- 
fibromatosis cutis, as originally described by Reck- 
linghausen. However, a pigmentary eruption with- 
out tumours may also occur in adults. To this 
variety of Recklinghausen’s disease the terms 
** incomplete ’’ and ‘‘ abortive " have been applied, 
suggesting the assumption that as the disease pro- 
gresses, tumours eventually will make their ap- 
pearance, The terms neurofibromatosis cutis or 
fibroma molloseum multiplex are applicable only 
to those cases in which tumours form a part of 
the clinical picture. 


The Etiology of Chronic Ulcerative Colitis. 
Experimental Studies with Suggestions fora More 
Rational Form of Treatment (J. A. Bargen and A. 
IT. Logan, Archives of Internal Medicine, Dec. 15, 
1925).—A (Gram-positive diplococcus has been 
isolated in 80 per cent, of cases of chronic ulcerative 





colitis. This organism was obtained in pur 
culture from the early lesions, in an acute exacer. 
bation of the disease, from the depths of chroni 

ulcers, and occasionally from distant foci elsewhen 

in the body. By the intravenous injection of th 

organism, lesions like those in human beings ar: 
produced in rabbits and dogs, the lesions in 
the latter approaching the chronic stage of thy 
disease in human beings. The finding of this 
organism in distant foci and the production of acute 
lesions in the colon could account for the repeat 
exacerbations of the disease and the pathologic fni- 
ings of layer on layer of the granulation and fibrous 
tissue, replacing the colon mucosa. From thes 
studies, it would seem that hope of control of this 
disease lies in (1) removal of the distant foci of 
infection; (2) immunization in some form against 
the causative organisms; (3) local and topical appl. 
cation and irrigation; (4) the empirie use of drug, 
such as tincture of iodine: (5) the administration of 
some absorbent like kaolin by mouth, and (6) a noa 
inritating yet generous diet. \ 





Sporotrichosis in Man. Report of a Case (F.J 
Burgess, Archives of Dermatology and Syphiloloy, 
November, 1925).—A case of sporotrichosis occur 
ring in a patient in Montreal is reported. Appar 
ently this ease represents a somewhat unusual tyre 
of the disease, and probably is best described as s 
single sporotrichotie gumma. The causative fungus 
is believed to be Sporotrichum beurmanni, notwith- 
standing certain definite variations. Of interes! 5 
the slow response to potassium iodide, a drug t 
usually results in a relatively quick involutio: 
these lesions. A six months’ course of treattet 
with large doses of potassium iodide was necesirs 
before complete recovery resulted. The observat o 
that in tertiary syphilis with gummatous lesions 
extraordinary large doses of potassium iodide may bè 
taken without causing any untoward general sv" 
ptoms raises the question whether here, too, suci 
lesion may not be able, so to speak, to take cir ^ 
equally large amounts of potassium iodide witht 
showing symptoms of iodism. 





The Present Status of Hezylresorcinol as an Inti- 
nal Urinary Disinfectant (V, Leonard and Ausin 
Wood, Journal of the American Medical Ass 
tion, December 12, 19025).— The investigations th 
have led recently to the development of hexylres 
cinol and its application as an internal urinary o 
septic were begun about 12 years ago. In the i 
of hexylresoreinol the best results will follow 0t 
the strict observance of four controlling factors. il 
of which bear a elose relationship to consideration 
of surface tension: (1) the dosage must be adeat 
(2) fluids must not be forced; (3) sodium bie! 
bonate is eontra-indicated for the reason that it r^ 
the surface tension of the urine, and, like h= 
quantities of water, thereby robs the urine of "7 
bactericidal properties. Hexylresoreinol is equ? 
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fieacious in alkaline and in acid urine; (4) the 
course of treatment with this drug must be pro- 
iciently prolonged. Among the organisms com- 
nonly found in urinary traet infections, those which 
ire most resistant to surface tension changes in the 
est-tube (colon group) are most resistant to the 
ction of hexylresorcinol in vivo. Urinary infec- 
ions by B. coli and related types ordinarily require 
rom 60 to 90 days' eontinuous treatment with the 
rug. If eombined with the usual loeal measures, 
he eourse of treatment will be shortened and the 
wreentage of ultimate cures increased. 


Effects of Spontaneous Disease on Organ Weights 

Í Rabbits (Wade H. Brown, M.D., Louise Pearce, 
LD., and Chester M. Van Allen, M.D., Journal 
(Tropical Medicine, February 1, 1926).—A group of 
27 rabbits presenting elinieal manifestations of 
isease of spontaneous origin was studied with a 
iew to determining whether any relation could be 
etected between physical constitution as represented 
y organ weights and functional activity as mea- 
wed by the effieieney of the reaction to disease. 
he results of the investigation are presented 
y the authors in tabular form and the values ob- 
iined are compared by means of graphs, with corre- 
ponding values for normal rabbits. It was found 
hat animals that were the subjects of disease 
howed deeided changes in the weights of nearly 
ll organs, changes which appeared to be of func- 
onal origin in that the values obtained for organ 
eights and co-efficients of variation tended to con- 
im in general with the effieieney of the reaction 
isplaved by the various groups of animals into 
hich the entire series was divided, 





The Effect on Paramecia of Blood-serums, especi- 
ly from Patients with Carcinoma (G. A. Daland, 
hires of Internal Medicine, Dee. 15, 1925).— 
atamecia, when mixed with human blood-serum, 
rm vesicles, the rate of formation being an index 
the lethality of the serum. No specifie sub- 
ance was found in the blood-serum of patients 
ith carcinoma which affected the rate of vesicle 
mation in paramecia in.any way different from 
rmal serum. Sera from diseased persons may 
semble those from normal subjects in their effects 
| paramecia, or their toxicity may be greater or 
ss. Serum obtained at the time of menstruation 
slightly more toxie than at other times. — Sera 
fering in their effects on paramecia may be made 
act similarly by altering’ their concentration. 
uted sera, sera containing hemoglobin or that 
we been heated, sera irradiated with ultra-violet 
tht, and sera of patients who have just received 
»ntgen-ray therapy are all less toxie for para- 
ecia than the control sera, , 


Creeping Eruption (J. L. WKirby-Smith, W. 
Dove, and G. F. White, — Archires 
Dermatology and — Syphilology, February. 

P6)—Skin infestations in man by larvæ of 
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Gastrophilus hypoderma and other flies has been 
reported from various countries, and it has generally 
been supposed that creeping eruption was caused 
by such larve. It is now seen that different 
skin diseases have been diagnosed *' creeping erup- 
tion,” Some of these are fly larvæ infestations 
(myiasis), others are due to a nematode of the genus 
Gnathostoma (gnathosto-myiasis), still another dis- 
ease is caused by a different nematode. For the 
latter disease the authors have chosen the name 
" ereeping eruption," leaving it to those studying 
the other creeping diseases tò choose suitable 
names for them. It is this disease that is dis- 
cussed in the present paper, The cause of creep- 
ing eruption is a nematode larva approximately 
one-fiftieth of an inch in length and one twelve- 
hundredth of an inch in breadth. It was re- 
covered from each of five excisions, representing 
tour patients and us many different localities. More 
than 200 excisions were made, and of these forty- 
eight were sectioned serially, making more than 
40,000 sections. The causal nematode is reported 
here for the first time and deseribed under the 
name Agamonematodum migrans. Some persons 
ure more susceptible to infection than others, 
Whites are more susceptible than negroes. Infec- 
tion occurs more often in children than in adults, 
ind are most frequent during the summer follow- 
ing rainy weather. More cases occur during 
the vaeation period of school children. Cases in 
persons most extensively infestated have originated 
underneath buildings when men at work were wet 
with perspiration and were in contaet with the 
damp, sandy soil. Minor infections have often 
occurred in children playing in low areas, where 
apparently surface drainage had disseminated the 
parasites. No definite conclusion can be drawn 
regarding the host of the adult of the nematode 
parasite. The origin of some cases in proximity 
with sewage disposal suggests a possible relation- 
ship with intestinal worms of man, while other 
cases have originated at points distant from 
such likely sources of contamination. The evi- 
dence tends to indicate that rats might be the 
normal host of the adult worm. Poultry, cats, 
dogs and other animals may possibly be concerned. 
That insects are concerned in the transmission of 
the disease is possible. The inability to locate the 
parasite definitely has much to do with the diffi- 
eulty in treatment. When the parasite has in- 
vaded the sole or the palm, the difficulty is in- 
creased. Ethyl acetate applied on cotton or gauze 
or used in a flexible collodion has been effective in 
many cases. Refrigeration with ethyl chlorid, ear- 
bon dioxid snow, or crushed ice with salt has been 
used successfully, 


Ankylostomiasis among the Troops in the 
Dehra Dun (G. Covell, Indian Journal of Medical 
Research, January, 1926).—Results of a hookworm 
survey of the troops in Dehra Dun, 1925, are 
detailed. The Gurkha troops are very heavily in- 
fested, the percentage of the infestation among them 
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being twice as high as among the R.A. gunners 
and drivers recruited in the Punjab: It is suggested 
that a hookworm survey of all Indian troops be 
carried out as a preliminary to mass treatment of 
infested units. Clayton Lane’s method of direct 
centrifugal flotation is recommended as being rapid, 
accurate, and easily carried out, It is also sug: 
gested that beta-naphthol would be the most suit- 
able drug for mass treatment, and that a course of 
treatment be given two months after the end of 
the rains, and repeated before the ensuing monsoon. 


On the Variation i». amount of Soluble Protein con- 
tained in Old Broth Cultures of Bacillus typhosus 
(J. W. Cornwall, Indian Journal of Medical 
Research, January, 1926).—The amount of 
soluble protein in broth cultures of B, typhosus 
rises continuously to a maximum, which is 
reached after seven to twelve weeks incubation 
and then falls again. ‘This protein is derived 
from the solution parts of the bodies of dead 
bacilli. Individual bacilli do not probably live 
long when they cannot obtain sufficient nutri- 
ment to enable them to divide. Owing to local 
variations in the concentration of nutriment in a 
broth culture bacilli are continually dying, while 
reproduction is as continually going on. As the 
concentration of nutriment falls, the generation 
time lengthens, The rise in the soluble protein 
curve indicates that a larger amount of protein 
derived from solution of bacterial bodies is being 
added to the fluid than is being abstracted by 
degradation of protein. The fall in the soluble 
rotein curve indicates that degradation of protein 
y hydrolysis is proceeding more rapidly than pro- 
tein is being added by solution of bacterial bodies. 


The Healing of Gastric Ulcers (B. B. Crohn, 
S. Weiskopf, and P. W. Aschner, Archives of 
Internal. Medicine, February 15, 1926).—In two 
cases in which partial gastrectomy was performed 
for gastrice ulcer, operation was timed to take 
place at the end of a course of preliminary 
medieal treatment The specimens removed 
showed these ulcers in the lust stage of heal- 
ing. In one ease Roentgen-ray examination just 
before operation showed the disappearance of the 
niche that had been present.  So-edlled.'' essen- 
tial gastrig hemorrhage’? cases, if operated on 
soon after the hemorrhage, may show negative 
findings; if followed over a course of years they 
may eventually be demonstrated to be true ulcer 
cases. It is suggested that the negative findings 
at the first operation are due to the rapid healing 
of the uleer after hemorrhage. The rapid. regres- 
sion of ulcers in the intermission period will explain 
many cases of negative findings at exploratory 
laparotomy in cases with a suggestive uleer history. 
In a series of such cases in which operation was 
done at a later date during a recurrence of the 
symptoms, the patient showed definite ulcer. The 
failure to demonstrate the lesion of a gastric or 





duodenal ulcer at exploratory laparotomy may ther- 
fore be due, at times, to the fact that the oper» 
tion is carried out at a period in the life-cycle of 
an acute ulcer when rapid regression and healing 
have obliterated the ulcer crater and made the 
lesion impossible of discernment, 
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BULLETIN DE LA SOCIETE DE PATHOLOGIE 
SXOTIQUE, November 11, 1925, 


The Intestinal Parasites in Natives of the Mili 
Colonial Corps in France. Treatment and Prqiy 
laxis (J. Emily).—Examination was made of trope 
of three different corps, i.e,, Indo-Chinese, Mii 
gash and Senegalese. The total number of exams 
tions was 2,987, of which 906 were Indo-Chin», 
1,206 Malagash and 275 Senegalese. The peres 
ages of those harbouring parasites were as follow: 
48°96, 78:35 and 67-08 respectively.  Thymol ai 
tetrachloride were both efficacious in treatment 
Measures will be taken to examine and treat i 
colonial natives on their arrival in France. Tb 
usual methods of prophylaxig are recommended 

Spirochetosis of Fowls in Greece (M, Stylapan 
poulo).—This affection has never previously ba 
reported in Greece. It occurred in epizootic fiw 
last summer in a number of fowl-houses in t 
neighbourhood of Athens. Both young and ù 
animals were attacked and the rate of mori; 
was high. The affected animals cluster toz-! 
their feathers are ruffled and their combs ar pi 
They refuse all nourishment, but show mtx 
polydipsia, There is very intense, greenish ir 
irhæa. They rapidly become thin, and, i" 
symptoms do not ameliorate, the animals d 3 
a state of coma in about four to five days, 4 
autopsy the liver is enlarged and there is ‘ut! 
degeneration. The pericardium is slightly infame 
and contains a liquid exudate which coagulat:s ? 
exposure to air. Numerous spirochetes are m 
in the blood, after staining with gentian-vio!” ' 
Giemsa's stain. The malady has been transfert 
experimentally from a hen to a cockerel. Tt 
transmitting agent is Argas reflexus. 








| Sanguicolous Spirochate in a Domestic | 
(i. Bosselut).—The dog in this case eame T? 
Marengo, Algeria; there were signs of anami 3 
the animal refused to cat. Temperature uon 
Examination of blood showed numerous spi" 
chetes, which the author has named Spir): 
canina nov. sp, Experiments to transmit th 
ease were negative, This is claimed to be ih t? 


case in whieh spirochetes have been foun! | 
domé@stie dogs. 
FErtraperitoneal Amabie Abscess Simit 


!ppendieitis (Mme. A, Panayatotou).—The pe 
aged 40 years, entered the hospital at Mes? 
to be operated on for appendicitis. When t 
cision was made in the wall of the abdo! 
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large amount of pus extending to the right iliac 
was found, while the appendix was quite normal, 
Microscopie examination of the pus showed numer- 
ous Ameba histolytica. The patient did well. 
Owing to the extra-intestinal localization of the 
amæbie abscess it was thought that other organs 
might bé affected; there was no cough or expec- 
oration und all the organs were normal, Ex- 
amination of the stools showed dead ama@bie and 
cysts. Injections of emetin and stovarsol were 
given, 


The Action of Quinine on the Schizonts of 
Plusmodium malarie (H. G. S. Morin).—Five cases 
of quartan fever have been closely watehed in the 
hospitals of Marseilles, in order to follow the pro- 
gress of the disappearance of the parasite under 
the action of the prescribed quinine treatment. 
P, malarie is a particularly good material for such 
a study on account of the richness of its evolutive 
polymorphism. In three of the cases it took more 
than forty-eight hours for the parasites to disappear 
from the patient’s blood; from the seventy-second 
hour there was less than one parasite per 200 
fields, and from the fourth day the examinations 
Were constantly negative. In the other two cases 
the parasites became very rare in less than twenty- 
four hours, When the patient is simply kept in 
bel the infeetion diminishes slowly but surely. 
The beginning of quinine treatment is marked by 
an immediate diminution in the number of para- 
sites, and the larger the dose employed the quicker 
the disappearance. The cure of quartan fever is 
better brought about by prolonged treatment with 
quinine rather than by inerease of the doses. 


Blackwater Fever Syndrome during the Course 
ol an Attack of Malaria (C. Vialette).—The interest- 
ing points in this ease are, that it occurred in 
France, a country where blackwater fever is very 
ceptional, and during the period of the invasion 
of malaria in a patient who had never previously 
had the affection. It yielded to quinine therapy 
n did not recur under the influence of large 
08e8. 


An Epidemic of Yellow Fever in Liberia (G. 
Bouet).—Until recently Liberia was considered to 
be free from yellow fever. The epidemic broke out 
May 25, 1925; the first case was the cashier of an 
English navigation company, and the malady was 
diagnosed as cerebral malaria. Six other cases 
observed by the author are minutely described, 
all of which ended fatally, and they leave no doubt 
as to the nature of the disease, The author has 
observed the existence of Stegomyia in Liberia 
since 1918, 


Note on Kala-azar of Honan, Central China (G. 
Villain), October 14, 1925.—The lower basin of the 
Yellow River, investigated by the author, is deeply 
infested with visceral leishmaniasis and constitutes 
à vast field of study for future experiments. The 
greatest handicap at present is the lack of labora- 
tories and co-operation amongst medical men of 
the same nationality. 





These observations have proved the innocuity of 
hepatie puncture in kala-azur; it did not cause any 
accidents in any of the patients treated, and it 
clearly showed typical leishmania in numbers suffi- 
cient to assure an almost immediate diagnosis. 
Nicolle’s method was used. —Tartro-bismuth is 
not reliable in this disease and often cause stoma- 
fitis. Antimony is the only active remedy, but it 
is not easy to carry out the necessary prolonged 
treatment by intravenous injections. Examination 
for the parasite in the stools, urine, sputum, &c., 
was negative, but in one case Leishmania were pre- 
sent in an old cutaneous ulcer. No definite con- 
clusions are reached as to the transmission of 
Chinese leishmaniasis.. Research for flagellates in 
the intestine of bed bugs gave negative result. 


Contribution to the Posology of Stovarsol : — 
Hebdomadal Doses of Stovarsol in Yaws (G. 
Lefrou, October 14, 1925).—Very good results have 
been obtained in the treatment of yaws by stovarsol. 
The dose for adults was 2:5 to 3 gr. every seven 
days; it was well tolerated and caused no accidents. 
In some cases 4 to 5 gr. were given, according 
to the weight of the patient; larger doses cause 
febrile reactions and diarrhea. All the patients 
increase in weight during treatment. For children 
a dose of 0:09 gr. per kg. can be given three times 
with a week’s interval, 
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Mantak or ExEntGENCIES, by J. Snowman, M.D. 
Price 10s. net. Published by John Bale, Sons 
and Danielsson, Ltd., 83/91, Gt. Titchfield 
Street, Oxford Street, London, W.1. 


The second edition of this work now lies before 
us. The first edition was published in 1919 and was 
founded on Lenzmann's ** Emergencies in Medical 
Practice," but the text was so entirely re-written 
and the subjeet matter was so extensively revised 
that the author claimed that the manual might 
fairly be treated as a new work, representing the 
teaching of standard. British authorities on medieal, 
surgical and obstetrie emergencies. — The second 
edition has not only been thoroughly revised, but 
has been issued in a new format, being published 
on thin paper, so as to reduce the volume of 371 
pages to pocket size, so that it may be really at 
hand and available in all emergencies. The new 
material embodied in this edition includes the 
insulin treatment of diabetes, the serum treatment 
of botulism, quinidine sulphate in auricular fibrilla- 
tion, the surgical treatment of angina pectoris, and 
Strogonoff’s treatment for eclampsia. The prac- 
titioner, in whatever part of the world he may 
practise, will find this little volume extremely useful 
when faced with any of the emergencies he is liable 
to encounter, RE. ES 


116 THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


[April 1, 19% 








REPORT TO THE SECRETARY OF STATE FOR THE 
COLONIES ON THE SANITARY CONDITION OF THE 
Mines AND MINING VILLAGES IN THE GOLD 
Coast CoLoxy Axp Asnanti. By Professor Sir 
William Simpson, C.M.G., M.D., F.R.C.P., 
D.P.H. Published by the Crown Agents for 
the Colonies. 1925. 

This is a masterly report from a practised hand. 
It is divided into three parts. Part I contains a 
general account of the mines, the labour they 
employ, the causes of the high death-rate, and the 
remedial measures. Part lI gives details relating 
to each mine and mining village. Part III contains 
Sir William Simpson's recommendations for the 
reorganization of the Publie Health Department of 
the Gold Coast, and embodies much sound con- 
structive criticism. Much reliable information is 
also contained in a number of appendices, which 
give temperature readings of the dry and wet bulbs, 
and results of dust samples in various mines; 
results of the examination of children's blood for 
malaria in several of the mine villages, and a sum- 
mary of fæces examinations for helminthic infesta- 
tions in hospital patients in’ Secondee and Coo- 
massie and in latrines in mines and mine villages 
and in Accra, A number of elaborate plans and 


excellent photographs completes this model report. 
F. E. T. 





An Exementary Course IN TnoPricaL HYGIENE. 
Part II. By Mary G. Blacklock, M.B., B.Sc., 
D.T.M., lately Medical Officer, Sierra Leone, 
West Africa Medical Service. Preface by 
Andrew Balfour, C.B., C-M.G., M.B., B.Sc., 
F.R.C.P., Director, London School of Hygiene 
and Tropical Medicine. 

We have already noticed Part I of this little 
work, which was meant for quite small children. 
Part II covers much the same ground, but is meant 
for somewhat older children, for students in training 
colleges, and for all those who, like nurses, health 
visitors and junior sanitary officials, require a know- 
ledge of tropical hygiene written in simple non- 
technical language. There are also two supple- 
mentary chapters for older students, dealing respec- 
tively with inoculation and vaccination and the 
Publie Health service. The opening chapter, on 
the value of hygiene, as Dr. Balfour points out, is 
well conecived, and is fitted to impress the youth- 
ful intelligence with the importance of paying atten- 
tion to the laws of health, the arguments used being 
backed by illustrations of the successes achieved by 
hygiene in various parts of the world. The rest of 
the book is equally good, being concise, practical, 
accurate and to the point. In fact, the book must 
be judged a great success. F. E. T. 

E. Merck's Revorr ox. Recent ADVANCES. IN 
PHARMACEUTICAL CHEMISTRY AND THFRAPEUTICS, 
1917-1921, is the English dress in which Merek's 
Jahresbrichte for these years appears, Much 
useful information—both clinical and experimental 
— on new and important drugs is contained in this 





volume in an interesting form and rendered eis’, 
accessible. Bayer 205, silver, salvarsan, novarseu | 
and sanocrysin are drugs information about which 
will be welcome to our readers. The volume forms 
a convenient work of reference in handy form w 
the newer drugs, and there can be very few wh 
cannot find something to interest or instruct thew 
within its pages. F. E.T 





MEMORIA DE LA CAMPAÑA CONTRA EL Patcniswe 
(1923-1924). (Report on the Campaign agains 
Malaria, 1923-1924). Published by the Mit « 
try of Health, Madrid, 1925. 

This report, with its excellent maps and picturs, 
shows that though much is being done in the w; 
of antimalarial work in Spain, much remains to lé 
done, the malarial mortality in Caceres, the mst 
severely infected province, having been 504 pt 
100,000 in 1923 and 43:3 per 100,000 in 1924. The 
central commission for antimalarial work is «il 
continuing its successful labours. F.ET 





Medical Hews. 


THE UNIVERSITY OF LIVERPOOL. 
EXAMINATION LIST. Marcu, 1926. 


Diploma in Tropical Medicine.—W. J. Atsi 
M.B., Ch.B.; A. Ashworth, M.B., Ch.B.; R. ^ 
Bansikar, M.B., B.S.; N. Bligh-Peacock, MB. 
Ch.B.; Effie G. Bolton, M.B., Ch.B.; E H 
Boodrie, L.R.C.P., M.R.C.S.; M. A. B. Bre- 
Mutunayagam, L.R.C.P., M.R.C.8.; T. Ces 
M.B., Ch.I& ; H. N. Davies, M.B., Ch.B.: B" 
V. Dias, L.R.C.P.S.(Ed.,  L.H.F.P.8.(6hc 
E. G. A. Don, M.B., Ch.B.; H. P. Fowler, M” 
Ch.B.; Isabella J. Fowler, M.B., Ch. B. ; Kathe! 
M. Hodgkinson, M.B., B.Ch.; R. Jackson, MB 
Ch.B.; K. H. Kamakaka, M.B., B.S.; D. Le ^ 
M.D.; A. W, Lewis, L.R.C.P., M.R.C.8.: A" 
Mackay, M.B., Ch.B.; N. McLean, M.B. Ch B. 
M. MacSweeney, M.B., B.Ch., B.A.O.: s R 
Malik, L.R.C.P., M.R.C.8.; M. E. Men 
M.B., B.8.; E. F. Molony, L.R.C.P., MRCS: 
S. G. Nashikkar, M.B., B.8.; F. Oppenhe 
M.B., Ch.B., I.M.S.; F. S. Paterson, M.B., ChB i 
L. D. Quigley, M.B., B.Ch., B.A.O. ; M. Rodri t> 
M.B., B.S.; A. 8, Sachdev, M.B., B.S.; B. St- 
M.B., Ch.B.; J. Singh, M.B., B.8.; S. A. T: 
M.B. B.8&: €: D. Ten. IRAQ PS4L 
L.R.F.P.S.(Glasg.); Catharine F. Taylor, MR, 
B.S.; N. S. Turnbull, M.B., Ch.B.; B. K. Vardi- 
M.B., B.S.; *T. N. Varma, M.B., B.S. , 

Diploma in Tropical Hygiene.—G. Clark, Ma 
Ch.B.; Ivy Collier, M.B., B.S.; B. L. Tuis 
M.B., Ch. B., R.A.M.C.; A. J. Hawe, M.B.. Ch. 
D. M. Mackay, L.R.C.P., M.R.C.8.: N, Melee 
M.B., Ch.B.; M, MnaeS8weeney, M.B., n.i 
B.A.0.: D. A, Skin L.R.C.P., MRCS: 

Bcc uncia siae n 


* Recommended for Milne Medal. 
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THE WHITTINGHAM (W) STRAIN OF 
ARTIFICIALLY INDUCED MALARIA. 


JBSERVATIONS MADE DURING THE TREATMENT OF 
GENERAL PARALYSIS AND Tares DORSALIS. 


By A. R. Grant, M.D. Aberd., 
Deputy Medical Superintendent, 
AND 


J. D. SiLvgnsTON, M.B., B.S.Durh., 


enior Assistant Medical Officer, The County Mental Hospital, 
Whittingham, Preston. 


Tne treatment of general paralysis of the insane 
y malaria has been carried out in this hospital 
ince July 21, 1922, and several observations on 
he value of this form of therapy in the disease 
uve been made by us [1], [5], [6] from time 
time. In this short note we wish to draw atten- 
on to some of the characteristies and behaviour 
fa strain of malaria which has now reached the 
Wrth year of its existence and which still retains 
ll its former potency and therapeutie value. 
After preliminary work with strains of quartan, 
Wlimant tertian and simple tertian fevers we 
e to the conclusion that the latter was the 
lost useful for our purpose, and so the birth of 
1e Whittingham (W) strain took place on Septem- 
tr 8, 1922, when a general paralytic was inocu- 
ed with blood from a patient who had contracted 
ign tertian malaria in India. From this host 
long chain of cases of general paralysis and tabes 
is been infected, with the result that during the 
st forty-two months (three and a half years) the 
"in has been transmitted by direct subcutaneous 
weulation through sixty generations, comprising 
rer one hundred and fifty cases. Anopheline 
osquitoes (maculipennis and bifurcatus) were 
fected with Plasmodium vivax by feeding them 
ù patients in the twelfth and sixteenth passages 
‘the strain. These mosquitoes were subsequently 
ed to infect two of our cases, namely, one case 
"tabes dorsalis and one ease of dementia precox. 
Wo more malarial stems of the simple tertian type 
ere thus obtained, and as one originated in a 
n-syphilitie ease of dementia precox, we decided 
‘name our strains of tertian malaria Whitting- 
im (or W), W I and W II respectively, The strains 
' Land W IL were allowed to die out; the former 
lu syphilitie host, was not further utilized, and 
lc latter was stopped after several successful pas- 
ges in non-syphilitie psychoses led us to believe 
at malaria was not a therapeutic measure of 
lue in these eases. Again, with the introduction 
‘the Pótzl [1] [10] method of inoculation, whieh 
‘our hands has been successful with infeeted blood 
Pt outside the body at 09 C. for varying periods 
) to seventy-two hours, we have enabled other 
xpitals in the country to commence and make 
Servations on this form of treatment. The W 
tan in this way has been of service in the follow- 
E general and mental hospitals: Leavesden, 


Exeter, Cardi, Shrewsbury, Birmingham, Brad- 
ford, Cheddleton, Morningside, Cheadle Royal, 
York, Sunderland and the Liverpool School of 
Tropical Medicine. 

Artificially induced malaria was obtained. by 
injecting usually 2 c.e, of recently drawn venous 
blood from an infected source into the subeu- 
taneous tissues of the host. As a general rule 
this operation was not followed by any constitu- 
tional or local reaction, but in a few cases fever 
(a temperature up tô 1019 F, on the second or 
third day), frontal headache and soreness at the 
seat of inoculation were encountered. 

The incubation period, calculated from the date 
of inoculation to the day of appearance of parasites 
in the peripheral blood-stream, has been fairly con- 
stant, and although varying occasionally between 
six and twenty days, averaged from ten to twelve 
days throughout the period. In five eases, two 
inoculations were required before the fever and 
parasites appeared, ‘These failures, after primary 
inoculation, were evenly spread over the “life ” 
of the strain under review, and cannot be satis- 
factorily explained. Seizures of an epileptiform or 
apoplectiform nature have occurred during the 
incubation period, and on each of the three 
occasions we have considered it wise to prevent 
infection taking place and to reinoculate at a 
later date, 

Ronald Ross [8] mentions that Ben-Harel has 
shown that in a series of blood inoculations of 
canaries with protecsoma, the red blood-cell count 
begins to diminish even as early as the day after 
the inoculation and long before the parasites be- 
come sufficiently numerous in the birds’ peripheral 
blood to be detected. The decline was progressive 
day after day, until from one half to two millions 
of erythrocytes disappeared from the normal count 
(4:5 to 5 millions per e.mm.), when the parasites 
were discovered in the peripheral circulation, Daily 
erythrocyte counts were made on a series of seven 
male general paralyties before and after the inocula- 
tion and every day until P. vivaz was demonstrated 
in the blood-films. The drop of blood in each case 
was taken from the finger two or three hours after 
the mid-day meal, and an average of three counts 
recorded. On the first day after inoculation there 
was a reduction in four cases, and an increase 
in the remainder; on the second day a reduction 
took place in five cases; on the third day in 
four eounts, and on the fourth day a drop in 
five instances. In Case 4 there was an 
erythroeytosis for four days, On the sixth day 
and up to the day of appearance of parasites, the 
erythrocytes showed a diminution in all the cases. 
The lowest counts were recorded usually between 
the fifth and eighth days inclusive and averaged 
8,100,000 cells; the reduction, however, was never 
progressive. 

The commencement of the fever generally pre- 
ceded the appearance of parasites in the peripheral 
circulation by one to four days; often parasites 
and fever coincided in the day of their appearance, 
while occasionally P, vivax forestalled every sign 
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of approaching fever by two to four days. The 
fever began usually with an increased pulse-rate 
and an elevation of temperature to 99° or 1009 F., 
which mounted gradually for the next two or three 
days to a maximum of 1039 or 1059 F. before 
subsiding to the normal. This form of irregular 
pyrexia generally preceded and formed an intro- 
duetion to the development of the malarial rigors 


January. 





whole period, but less so at the present monic! 
as the pure tertian type is becoming more comms 
As many as three paroxysms of fever have tik 
place in the short space of twenty-four hours, b 
fortunately for the patient the occurrence 
uncommon. (Figures 1 and 2 show typical quo 
dian and tertian fevers.) 

In order to study more closely the changes 





Fic. 1.—Typical quotidian curve. 


September. 
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Fic. 2, —Typical tertian curve. 


that invariably followed in their regular sequence. 
Rigors, although often slight in degree, appeared 
in some cases without any preliminary warning and 
waxed in intensity as the fever continued, 

In the early and middle passages of the strain 
the types of fever in order of frequency were quoti- 
dian, a mixed type of tertian and quotidian, and 
pure tertian. The quotidian fever, or tertiuna 
duplex, has appeared most frequently during the 


temperature 
paroxysm, 


during the various stages of 
a series of patients were put on 
continuous " chart. That is from the date 
inoculation to the day of the disappearance 
parasites, the temperature, pulse- and respirsti 
rate were taken at intervals of half an hour : 
recorded. In this way several interesting obar 
tions were made, For instance, we found : 
quite often the temperature showed an «ela: 


April 15,1926 THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE 


119 








of 20 to 30 I’. above the subnormal interval range 
tor an hour or two before the rigor actually took 
place, and less frequently, a rise of temperature 
ranging between 999 and 1049 F. for a period 
of four to six hours suggested the same approach- 


ing phenomenon. dn many cases the rigors 
were atypical and the rise of temperature or 
he stage of sweating were the only criteria 


liat à paroxysm of malaria had taken place. On 
he whole, the stages were clearly cut and ob- 
erved a certain proportion to each other; as a 
ule, the more pronounced the rigor the higher 
he fever and the more profuse the sweating. ‘The 
niximum temperature of the paroxysm was reached 
n one half to three hours and varied in height 
nth the number of the rigor; generally, the 
üphest maximum was seen in the third, fourth 
fifth, and ninth and tenth rigors, but this 
ariation did not always hold good. The highest 
mximum temperatures recorded in the cases of 
he early stages of the strain ranged between 
(360 and 106°20 F. and at the present stage 
ary between 1059 and 10720 F. During the 
weating stage the temperature gradually came 
own to normal, taking longer (from nine to 
èventeen hours) in the early than in the later 
gors (from five to eight hours). 

Stephens et alia [11], in 1921, studied the times 
f onset of one thousand paroxysms of simple 
xtian fever in mosquito-borne malaria, and came 
) the following conclusions :— 

(a) Over 90 per cent, of the paroxysms occurred 
wing the hours of activity (7 a.m. to 6.59 p.m.) 
(b) The maximum number of  paroxysms 
curred at 2 p.m. 

(c) Alteration of the period of activity by one 
our, the result of the adoption of summer time, 
duced a corresponding alteration in the time 
‘incidence of the paroxysms. 

Now in our cases the conditions were markedly 
ferent, as, firstly, the inoculations were carried 
it in almost all the cases during the day, and, 
condly, the patients were restless and mentally 
tive by night as well as by day. An analysis 
' 500 paroxysms was made and the following 
ita are available for contrast :— 

In the winter months 85:2 per cent. of the 
oculations were carried out between 11 a.m. and 
m., and 81:4 per cent. of the paroxysms occurred 
tween 7 a.m. and 7 p.m; the maximum number 
paroxysms occurred at 2 p.m, 

In the months when the summer time was in 
ree, 86:9 per cent. of the inoculations were per- 
med between 11 a.m. and 3 p.m., and 74:7 per 
nt. of the paroxysms occurred between 7 a.m. and 
pm.; the maximum number of paroxysms 
eurred at 2 p.m. and 5 p.m. 

A few inoculations were performed at midnight 
the anticipation that by this measure most of 
® paroxysms would occur during the night or 
ry morning. The alteration in the time of in- 
"ion did not alter the times of onset of the 
ors and so the practice was discontinued. 
ie onset of the chills may show a definite time 





relationship to each other during the course of 
the fever. Very frequently one may see from 
the examination of charts from eases of tertiana 
simplex that the individual rigors tend to antici- 
pate in time of appearance the previous rigor 
and so on, throughout the course, whereas in quoti- 
dian fever both anticipation and delay in the times 
of appearance may be encountered. Atypical charts 
were met with in three patients at their first in- 
oculations. In each ease an apyrexial interval (with 
diminished number of parasites present in tàe films) 
intervened between the early and late paroxysms, 
so that the charts read in this fashion :— 

Case S. C.—Rigor (first), four apyrexial days, 
seven rigors (quotidian and tertian), thirteen 
apyrexial days, three tertian rigors and quinine. 

Case P. S.—Nine tertian rigors, fifteen apyrexial 
days, three quotidian rigors and quinine. 

Case W. L.—FVive tertian rigors, five apyrexial 
days, seven quotidian rigors and quinine. 

The question of the number of paroxysms that 
should be permitted in individual cases has always 
been of engrossing interest to us and of paramount 
importance to the patient. Our early cases were 
permitted to have as many as five to twenty-four 
paroxysms (chiefly from ten to twelve), but we 
soon came to the conclusion that a patient who 
was going to get better would do so after treat- 
ment with five rigors as with fifteen, and at the 
same time would be spared an unduly prolonged 
fever with its likely train of complications and 
sequele. Again, from a histopathological study 
of the brains of successfully treated cases of 
general paralysis of the insane, Straüssler and 
Koskinas [12] have found that at least five 
malarial crises are required before changes are 
initiated in the cerebral cortex to bring about a 
condition simulating the ‘‘ stationary paralysis °’ of 
Alzheimer. Further, the reduction in the average 
number (from seven to eight) of rigors permitted 
has not been followed by a corresponding drop in 
the rates of recovery or improvement, so that our 
praetice of allowing no fewer than five, but not 
more than ten, paroxysms of malaria has been 
apparently justified. 

General paralyties and patients suffering from 
tabes dorsalis generally tolerate this form of fever 
extraordinarily well. In a small percentage of 
enses, prodromal phenomena in the nature of various 
sensory disturbanees may make their appearance 
and herald the approach of a paroxysm. These 
subjective sensations occurred in tabetic and non- 
tabetie patients, and varied from a dull ache in 
the leg bones, especially the tibim, to the severe 
and lancinating pains in the, joints or cramp-like 
pains in the calf muscles, Very often pains con- 
tinued during the cold and hot stages of the 
paroxysm, and disappeared as soon as perspira- 
tion commenced. The physical signs that accom- 
panied the recurring paroxysms of the fever were 
apparently similar to those observed in mosquito 
malaria, but mental reactions were naturally ex- 
pected to oceur more frequently in our patients 
and often did so in the later rigors. Delirious 
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states, hallucinations of sight and of hearing. the final paroxysms or at the end of the fever. 


paranoidal ideas and severe emotional outbursts 
with intense restlessness were eneountered and, 
as often as not, exhibited a tendency to become 
more prominent in the hot and sweating stages of 
two or three paroxysms and then disappear. Several 
reactions in the nature of paralytic seizures com- 
plicated the picture in four cases. Herpes was 
quite common and appeared usually about the lips, 
less frequently about the nose, angle of the jaw, 
or malar bone. Attacks of gastro-enteritis with 
vomiting and diarrhcea were occasionally present, 
but they were never severe in type and always 
responded quickly to treatment. Sub-icteric stain- 
ing of the skin and mucous membranes occurred 
in the final paroxysms of a few cases; the iodine 
and Gmelin tests of the urine were negative, but 
often the Russo reaction was positive; the blood- 
serum had a yellowish tinge and gave positive 
readings with the indirect reaction of the Van den 
Bergh test. Clinical jaundice with bile in the urine 
occurred in four cases at the thirteenth, thirty-first, 
thirty-second and ‘thirty- -ninth passages of the strain. 
The condition, which is always of serious signifi- 
cance and of grave prognostic import, appeared 
following the fifth, but nearly always after the 
seventh paroxysm. As a severe infection of the 
blood-stream with rapid and abundant hemolysis 
of the red cells was suspected, the treatment was 
immediately brought to a close by the institution 
of quinine therapy. In three of the four cases 
the bile in the urine disappeared after three doses 
of quinine had been given, and at the end of a 
week no trace of bile staining of the tissues could 
be seen. The fourth case, which was also the 
thirteenth host, did not do so well and passed on 
to a fatal issue on the day after the jaundice ap- 
peared. In one instance, where the treatment was 
prematurely arrested because of this complication, 
a reinoculation was successfully performed at a 
later period, when the patient passed through a 
comple*e course of fever therapy without showing 
any signs of jaundice. Daily examinations of the 
urine revealed generally a darkly-coloured urine, 
acid in reaction and of increased specific gravity. 
Albuminuria was common, but usually no more 
than a trace was the rule; a marked increase 
occurred in two cases associated with pronounced 
constitutional reactions and indicated immediate 
stoppage of the treatment.  Glyeosuria (1 to 15 
per cent.) was rare. The Russo reaction may be 
positive prior to the appearanee of bile and was 
associated with sub-icterie staining of the tissues. 
Urobilinogen was slightly but ‘infrequently in- 
creased. Hiemoglobinuria [9] fortunately did not 
occur, Enlargement of the spleen, as far as could 
be ascertained by palpation and percussion, was 
always slight even during the paroxysm; this was 
also confirmed in eases which eame to necropsy. 
At the end of the fever there was usually a loss 
in weight, varying in individual cases from one 
to cight pounds, with an average of four pounds, 
Oceasionally a gain in weight actually took place. 
Pallor of the skin and a mild degree of secondary 
umemin were observed in most of the eases during 


As a general rule, the condition cleared up very 
quickly with the administration of quinine, and at 
the end of a week the blood-picture became normal, 
One of our eases, however, developed a profvund 
anemia with a dirty yellow tinging of the skin 
at the eighth paroxysm of a quotidian fever; the 
usual dosage of quinine was given, and although 
the parasites quickly disappeared the blood-picture 
did not appreciably alter, but closely simulated thal 
often observed in pernicious anemia. There was 
a marked reduction in the number of red celli 
(2,500,000), a leucopenia of 3,500 whites, a reduc 
tion of hemoglobin to 20 per cent., numveroui 
microcytes and megalocytes, normo- and megiv 
blasts (few), poikilocytosis, polychromasia an 
punctate basophilia. Arsenic, given orally unt 
by the intravenous route, rapidly improved th 
condition and at the end of fifteen days th 
anemia had completely disappeared. Deaths with 
in a month of completion of the fever cours 
occurred in eleven eases and formed 55 pe 
cent. of the total number of deaths in adequate 
treated cases over a period of three and a half years 

The morphology of the parasite (P. vivar) wa 
carefully studied in over ten thousand blood-tilm 
that were taken in all cases at every stage ow 
a period of three and a half years; and we founi 
that the parasite retained the form and chans 
teristics of that seen in naturally infected case 
and, despite the number of transmissions thmvg! 
the vertebrate host, crescents were never founi 
Schiiffner’s dots in infected red cells were commit 
The number of parasites varied enormoush 4 


individual cases and at the different stages 4 
the paroxysm and fever. The most comm 
form of the parasite to appear at the em 
mencement of the fever was the trophor * 


later, sehizonts and gametocytes were seen. Th 
parasites showed a general tendency to mu"; 
rapidly with the fever and to reach a maximun 
about the sixth or tenth day of the illness, wh: 
often a progressive diminution in numbers wei 
set in and in some eases lend to the compiu 
disappearance of parasites from the _ periphet 
blood-strenm. Cases in which spontaneous s" 
immunization developed during the course of = 
fever presented these features and were Reque 
encountered. Multiple infections of the m: 
were scen in several cases at different stages | 
the strain. The red cells usually contained m% 
than one parasite and often as many as 55 
seven were counted; occasionally two gametoe'* 
two schizonts, or a gametocyte and sehizont m“ 
be seen inhabiting the same red corpusele. P- 
mented leucoeytes and white corpuscles cont! 
parasites in all stages of degeneration have le! 
found in the later paroxysms. 

The susceptibility of induced malaria to tr 
ment with quinine is remarkable. After a thr 
day course of treatment by the oral admins? 
tion of hydrochloride of quinine—30 gr. on : 
of three consecutive days—the fever quickly $ 
sides and the parasites rapidly disappear from 
circulation, The quinine did not always pres 
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the next. succeeding paroxysm, but nearly always 
postponed the time of onset and diminished its 
severity. The parasites show an extraordinary 
diminution in numbers after the first dose of 
quinine and as a rule completely disappear by 
he end of the third day. It is this remarkable 
susceptibility of the parasite to quinine that 
renders control of the fever practically impossible. 
Ina few cases the fever and parasites exhibited 
i tendency to disappear spontaneously and without 
reatment by quinine. Spontaneous auto-immuniza- 
ton of this nature took place in certain patients 
noculated for the first time, and generally developed 
tween the fifth and tenth paroxysms; the im- 
nunity, however, was not always complete, as 
requently parasites increased in numbers and 
Mroxysms reappeared within twenty-one days. 
Vagaries of this kind were, however, much more 
ommon in several of the seventeen cases which 
eeeived a second course of treatment. The re- 
noculations were performed at periods varying in 
ndividual cases from twenty-two days to nineteen 
nonths after the primary injection; parasites were 
bserved in the peripheral blood-streum of all the 
ases, and in 58:8 per cent, of the series several 
‘aroxysms of malaria occurred at regular and irregu- 
ar intervals. Again, the fever and parasites spon- 
aneously disappeared in nearly all the cases and the 
idministration of quinine was rarely required, Our 
esults at this stage are interesting, as Nicole and 
steele have reported complete failures in the same 
mdertaking with similar types of patients. It 
ems reasonable to suppose that an attack of 
nduced malaria sets up an immunity process in 
he host which renders him partially or completely 
mmune to a second infection—the maximum pro- 
ection was required in our cases about the ninth 
w twelfth month after the first course of fever 
Treatment, 

Relapses in inoculated malaria are uncommon 
ind accounted for two cases, or less than 2 per 
ent. of the patients infected with this strain during 
in observation period varying from two months to 
hree and a half years, The first ease, which has 
ready been reported elsewhere [6], relapsed forty- 
Wo days after the last dose of quinine (total 90 gr.) 
md eighteen days following the fourth injection 
f novarsenobillon. The second patient relapsed 
Wenty-eight days after parasites had disappeared 
ollowing the administration of a short course of 
juinine (total 60 gr.). Both the eases were treated 
wy the usual three-day course of quinine and no 
urther relapses have been reported, The infrequeney 
X relapses in this form of malaria emphasizes 
‘trongly the necessity of maintaining a strain of 
Pure tertian for therapeutie purposes, Davidson 
i2] inoculated twenty cases of general paralysis 
Xf the insane with infected mosquitoes and reported 
thirteen (56:5 per cent.) relapses within an observa- 
tion period of twelve months. Again, Yorke and 
Macfie [13], and later Yorke [14], reviewed a 
series of thirty-seven patients similarly infected, 
and reported twenty-one (57 per cent.) relapses 
m a period of observation varying from 291 to 
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609 days, and in the great majority of the twenty- 
one cases, relapses recurred after treatment. 
Evidently mosquito malaria is more resistant to 
quinine than the inoculated form. 

We have been informed that many trypanosomes 
pathogenic to man and stock undergo a marked 
increase in virulence to certain species of labora- 
tory animals when maintained in them for long 
periods by direct inoculation from one host to 
another. In some cases the alteration in virulence 
was attended by certain morphological changes 
which took place only after the strain had under- 
gone a certain number of direet passages in the 
vertebrate host. It was therefore of considerable 
interest and importance to know whether the pro- 
longed sojourn of P. vivar in man, comprising 
sixty direct passages during a period of three and 
a half years, had had any influence on the para- 
site, on the type of infeetion produced, or rendered 
it less effective in the treatment of general paralysis. 
A comparison of the infections comprising the first 
twenty passages with those of the last twenty 
passages has yielded data which indicate that the 
strain has undergone no change in pathogenicity 
or virulence or alteration in therapeutie properties 
during the direet passage from man to man through 
sixty generations. Again, the morphology of the 
parasite has not changed, and differs in no way 
from that found in naturally infected cases. 
Anopheline mosquitoes were successfully infected 
in the twelfth and fifteenth passages of the strain, 
but it is doubtful whether the parasite at this 
stage still retains the power to develop in the 
invertebrate intermediary host, as Gerstmann [3], 
in a recent publication, stresses the fact that after 
repeated passages from one human being to an- 
other the malarial parasite changes in such a 
way that it can no longer be infective to the 
mosquito, Anopheles maculipennis, or transmitted 
by them to man. 

In conclusion, we should like again to acknow- 
ledge our indebtedness to Professors Stephens and 
Yorke, of Liverpool, for providing us with material 
io inoculate our early cases; to Dr. Clark, medical 


superintendent, for permission to publish these 
observations; and to Mr. A. H. Fann, senior 
laboratory assistant, for his kindly help and 


industry in the examinations of the blood, 
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STUDIES IN VACCINIA VARIOLJE, 


By Myer Coptans, D.S.O., O.B.E., M.D, 
From the Laboratory, Model Farm, Hendon. 


Parr I, 


A RAPID process of rendering calf lymph bacteria 
free was described by me in the Journal of 
Pathology and Bacteriology, vol. xxv, 1922, p. 176. 
The process consists in adding to four parts (by 
weight) of a glyecrine-phenol stock mixture of the 
following composition— 


Glycerine, pure, neutral 50:0 parts, by weight 
Phenol .., ave eee "TT 0:5 » » 
NaCl .. ET T m 0:8 » ” 
Distilled water 50:0 » ” 


one part of recently collected calf pulp taken at 
the 120th hour following vaccination. The mix- 
ture is finely ground and placed in an open beaker 
furnished with a glass stirring rod. To it there is 
added 1 per cent. of a stock solution of 1 per 
cent. Brilliant Green in distilled water and the emul- 
sion is immediately stirred. The blue-green colora- 
tion rapidly disappears, but shortly returns on con- 
tinued stirring within about ten minutes when 
allowed to stand exposed to the air. Thereupon 
the highly-coloured lymph is distributed ‘into a 
number of sterilized eylindrieal tubes each provided 
with a elosely-fitting cork stopper, which is protected 
from contact with the lymph by the intervention 
of a layer of gutta-percha tissue. The tubes should 
not be completely filled with emulsion, a small 
air-space being left to facilitate shaking of the con- 
tents in the second and last stage of treatment. 
From time to time aerobie and anaerobie cultivation 
tests are carried out as to the presence of organisms, 
the former on agar slopes and the latter by deep 
stabs in one per cent. glucose agar. The tubes are 
incubated for not less than three days at 87° C., 
followed by seven days at 189 C., before a negative 
opinion as to the presence of contaminating bacteria 
is arrived at. 

As n rule the emulsion becomes bacteria-free at 
the end of fourteen days’ storage at room tem- 
perature (approximately 60° F.), the fineness of 
the emulsion accelerating the bactericidal action. 
Thereupon the highly bactericidal, somewhat. viri- 
cidal, and almost venomously tissue-toxie dyestuff 
is converted into (in these respects) the compara- 
tively inert leueo body by means of the addition of 
sodium hydrosulphite in minimal quantity, when 
the original natural colour of the lymph becomes 
restored. 

The colour change is one of reduction, the re- 
petion being the eonversion of Brilliant Green into 
colourless Leuco Brilliant Green with formation of 
acid sodium sulphite. The proportion of sodium 


hydrosulphite necessary to bring about this chan 
is from 0°25 to 0°5 grm. per 100 e.c. of the emul- 
sion. The white powder is directly added to the 
emulsion in the tube, from which the stopper is 
but momentarily withdrawn. The stoppered tul» 
should then be inverted and the contents rolled, 
shaken and mixed for several minutes, when com- 
meneing decolorization is noted, The well-corked 
tube of emulsion should then be set aside to stand 
for fifteen minutes, when complete decolorization 
of the contents wil! be observed and the emulsien 
is then ready for distribution into capillary tubes 
as desired. Before the reducing salt is added care 
should be taken to shake off all deposit adhering 
to the bottom and side of the tube so that th: 
coloured contents are thoroughly mixed and evenly 
distributed. 

To prepare calf lymph free from bacteria at th: 
expiration of five days only, double the proportio 
of dyestuffs is added to the emulsion (i.e., 1 5000 
reduction to the leuco body by the addition of the 
reducing salt being effected at the appointed time 

Great care must be exercised to avoid th 
addition of the reducing salt in excess of th: 
actually required to produce decolorization withit 
fifteen minutes, Experience shows that the dv 
composition products of excess of this material i 
capable of acting as a powerful vaccinicide, = 
destroying the potency of the virus. 

The genesis of this rapid method of preparatin 
of ealf vaccine lymph arose in connection with th 
epidemic of virulent small-pox which commence 
in Scotland in the early days of 1920. The soure 
of the outbreak appear to have ineluded both Ind 
and Egypt. The following record, taken from th 
official sources!, best indicates the circumstance :— 

* On April 24 all local authorities were cire: 
larized, attention being drawn to the serious natur 
of the outbreak and the precautions that should h 
taken with a view to every authority being prepar 
for eventualities being indicated. The desirah! $ 
of a widespread vaccination movement and th 
need for an adequate supply of calf lymph ther 
engaged our attention. Arrangements were mae 
with the Government Lymph Establishment |“ 
Hendon) and (as the margin available for use ” 
Scotland without unduly trenching on the Enz! 
reserve supply soon proved insufficient to meet th 
needs of Scotland) with approved private firms i^ 
the supply of ealf lymph sufficient for the needs » 
the whole of Scotland. . . The issues of lymph ns 
to 20,000 doses per day, and at times the maximi 
attained 30,000. . During the year, since th: 
beginning of the outbreak, 845,711 nominal doe 
were distributed (i.e., through official sources). — 
It was ascertained that the sales through wh» 
sale houses and retailers attained unprecedent: 
proportions.” 7 

(N.B.—Ialicised words added for erplanaine 

It should be noted that at this period the resem: 
supply of ealf lymph of the English Ministry | 





1 Sácond Annual Report of the Scottish Board of Healt 
1920, p. 52. 
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Health at Hendon amounted to a total of two 
million doses only, and as by the method employed 
its preparation several months’ storage is required 
to eliminate its original bacterial contamination be- 
fore it can be considered as fit for use, the policy 
idopted of asking the Seottish Board of Health to 
nake its own arrangements for the lymph supply 
ippeared, in the circumstances, eminently wise. 
At an interview at the Scottish Board of Health 
n May, 1920, the writer was informed of the situa- 
ion, namely, that the English Ministry of Health 
ras unable to furnish a total of more than 30,000 
loses, i.e., less than three days' requirements, and 
vas asked to undertake to arrange for the delivery 
f lymph during the month of June, at the rate 
f 10,000 doses daily. This was carried out, the 
ymph being prepared by the rapid process. 
During the year 1920, the writer was responsible, 
fithout laboratory assistance of any description, 
or the preparation of over a million doses of lymph, 
considerable proportion of which was utilized in 
otland in connection with the epidemic of small- 
ox. 

The preparation of the lymph by this method is 
iot only rapid, but simple, and its supply to meet 
pidemie crisis requirements does not necessarily 
avolve the additional employment of specially 
rained personnel, 

No untoward results have been experienced in the 
se of the specially prepared bacteria-free calf lymph 
ir vacciñation by means of skin searification in man 
r the rabbit, or in the case of corneal searification 
nthe rabbit only. Immunizing experiments in 
nan, involving subcutaneous injection of the lymph, 
t in the rabbit subeutaneous or intraperitoneal in- 
tetions, show certain disadvantages attending its 
se. In man, persistent focal swellings nre fre- 
pently seen at this site of injection within a few 
ours following inoculation, even when only one 
t two drops of the considerably diluted lymph are 
dministered. In hypersensitive eases, an intense 
preading swelling with cedema may result within 
i few hours, attended by considerable pain lasting 
tom one to two days. 

Similarly, in the case of the rabbit, focal nodules 
om at the site of subcutaneous injection; 
ith repeated intraperitoneal inoculation, which 
ppears to be attended by the production of a high 
egree of vaceinal immunity coupled with the pre- 
ence of specifie protective substances in consider- 
ble quantity in the blood, wasting of the animal 
t length occurs, and frequently, on post-mortem 
Xamination, there is found a condition of plastice 
eritonitis with adherent coils of intestine. The 
hiratenous injection of calf lymph in rabbits is 
requently attended by hemorrhages, embolism and 
udden death, even when finely comminuted and 
onsiderably diluted lymph has been employed. 
lese immediate undesired effects would appear to 
* due rather to the presence of the alien (calf) 
ithelial and other tissue, hitherto inevitably associ- 
ted with the vaccine virus in the lymph. 
Opportunity has now been afforded for the ob- 
etvation over prolonged periods of the longevity as 


well as the potency of the vaccine virus present in 
calf lymph rendered bacteria-free in accordance with 
this rapid process. 

A yield of 57 grm. of pulp obtained from a bull- 
ealf (No. 2113) on August 30, 1921, the result of 
vaccination 120 hours earlier by seed lymph obtained 
from a calf vaccinated nine months previously (i.e., 
in December, 1920), was converted into vaccine 
lymph in accordance with the method. For a 
period of two and a half years this lymph was 
tested at regular intervals upon rabbits, both by 
the skin and eye reactions, with unvarying positive 
results. At the termination of this period the re- 
mainder of the lymph was employed for immuniza- 
tion purposes. Bull-ealf No. 2074 yielded 25 grm. 
of pulp on October 20, 1920, following vaccination 
120 hours earlier by calf seed lymph prepared in 
January, 1920. This pulp was likewise converted 
into bacteria-free lymph by the method described. 
It has now been similarly tested at regular three- 
monthly intervals upon rabbits for a period exceed- 
ing five years. In April, 1925 (i.e. four and a 
half years following the date of collection and 
preparation) its potency appeared to be undimin- 
ished. In July, 1925, the skin reaction alone 
proved positive, the primary eye inoculation for 
the first time proving negative: the remaining eye, 
however, yielded a typical reaction when reinocu- 
iated on the fourth day from the skin eruption. 
In October, 1925, a similar result was experienced 
with a fresh rabbit, Subsequently a bull-ealf (No. 
251) was inoculated upon the skin direct from the 
original calf lymph, and yielded a typical eruption 
by the 120th hour. Another bull-calf (No. 252) 
inoculated from the eruption on calf No, 251 like- 
wise yielded a typical eruption. Thus the longevity 
of the virus has exceeded five years and a high degree 
of potency has been maintained during the first four 
and a half years of that period. During the first 
four years of storage the temperature at which this 
lymph has been maintained has varied from 7° C. 
to 12:89 C., and during the fifth year the tempera- 
ture has been maintained at 5° C. approximately. 

It is therefore proved that in these conditions of 
storage the virus suffers no particular injury by 
reason of the special treatment adopted for rapid 
process of preparation of bacteria-free lymph. 


CANDLE - FILTRATION OF CALF- VACCINE - LYMPH : 
Neaative RESULT. 


Attempts to effect separation of the virus from 
the tissue by means of the centrifuge have invari- 
ably failed, as have all attempts hitherto made by 
means of filtration through baked candle-filters. 
Whenever a watery or glyeerine-water emulsion of 
vaecine-lymph is centrifuged, the virus appears in- 
variably to be associated with the deposit of 
epithelial tissue: if the supernatant fluid be ren- 
dered free from visible suspended matter, it is in- 
variably found to be virus-free also, 

During the past fifteen years I have made a 
number of attempts to separate the virus from 
various tissue-emulsions by means of slow filtration 


194 THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. [April 15, 1996 


under varying degrees of negative pressure through 
eandle-filters of various makes and constitution, 
"hose who have worked with glycerine-water emul- 
sions will know how difficult this material is to 
filter, even with little matter in suspension. In 
general two types of candle have been employed, 
viz., those into whieh either kieselguhr (infusorial 
earth) or kaolin largely. enter. Those known in 
England as the Berkefeld and the Pasteur-Chamber- 
land are representative of each type. Finely ground 
emulsions in glycerin-water and ether-saline, both 
of ealf vaecine pulp and rabbit testicular virus (the 
latter kindly furnished me by Dr. H., Noguchi, of 
the Rockefeller Institute), have been employed with 
practically the whole range of Chamberland labora- 
tory filter tubes, L1 (coarse) to L13 (fine) and “ F” 
bougie (porosity--L5), also the German Berkefeld 
* V” type, English Berkefeld No. 25, and in 
addition a range of kieselguhr filters made by other 
manufacturers in England. In not a single instance 
has a filtrate been obtained in which the presence 
of the virus could be proved by ordinary inoculation 
tests upon the rabbit, 

This circumstance is particularly noteworthy, 
especially when it is borne in mind that some of 
the Chamberland types of filter-candle employed 
in the tests readily permit the passage of organisms, 
viz., peripneumonia, tetanus spores and others as 
large as the Bacillus diphtherie, whilst the “ V ” 
type of Berkefeld filter will permit the passage of 
such small organisms as B. pneumosintes 0:15 to 
0-3 micron in length, 

The method employed by the Paris Laboratory 
for the French inspection (Contróle) of the Chamber- 
land filters (syst*me Pasteur) previous to their sale 
appears to be sufficiently practical considering the 
enormous variation not only in the texture or 
porosity (due to variation in baking) of the in- 
dividual candle, but as between individual candles 
of the same bateh—all presumably of the same 
texture and rate of filtration. When comparison is 
made of, say, an L1 filter of a batch made at one 
date with another filter of similar nomenclature 
made at a later date, variations in colour may also 
be noted. The filters are made from pastes of mixed 
earths assembled from various districts of France, 
and different workmen may be employed on each 
occasion. Thus it comes about that an L1 filter- 
candle may show, under a constant pressure of five 
metres of water, a rate of filtration three times as 
great as that of an L1 filter of another batch; both 
pass the test as LI filters and are marketed as 
such. They are identical in size and shape. In 
any case only one filter out of ten is subjected to 
the test before sale. An additional test to which 
all candles are submitted is the passage of air under 
pressure. The eandle is placed under water and its 
interior connected by a flexible tube to a drum of 
compressed air maintained at a pressure of 1 at- 
mosphere, An escaping stream of visible air-bubbles 
at any point from the outer surface of the candle 
ensures its immediate condemnation, It is the eom- 
pressed air test to whieh a filter-eandle used in a 
laboratory should be subjected prior to ench new 


eee 





experiment before the validity of the subsequent 
test can be accepted. (I have often visited a filter- 
candle factory—unconnected with any of the fore 
going—in which it was admitted that not a sing! 
test of any description had been applied to any oi 
their candles before sale during the past thiry 
years). 

The following experiments serve to illustrate the 
complete failure to obtain a virus-active filtrve 
from a finely-ground, comminuted and dilutes 
ealf-vaecine-lymph by means of a sound kieselguhr 
candle-filter, under negative pressure, 

Protocol.—Calf lymph A.3 (50 per cent. glycerine) 
50 c.c. taken and diluted with an equal volume of 
normal saline, and passed through Thomson's vac- 
cine churn. 15 c.c, of the resulting emulsion s! 
aside as No. 1 control. The remainder centrifug d 
in a Sharple's machine and 20 c.c. of the supr 
natant turbid fluid poured off and allowed to stand, 
when a deposit formed. The supernatant fluid (por 
tion set aside as No. 2 control) thereupon passed 
through a German Berkefeld candle, ** V " type. 


First portion of filtrate after two hours’ filtration = 1 ce 


clear: pale lemon-yellow tint (No. 3) 

Second portion of filtrate after two hours’ filtration = 3 ce 
faint trace lemon colour : clear (No. 4). 

Third portion of filtrate after two hours’ filtration = 3 «4 


faint trace yellow colour : clear (No. 5). 


Five young rabbits selected and each inoculated 
on left cornea and dorsum (neck), One square inch 
of skin searified, with materials No. 1 to 5 respec 
tively. Rabbits subsequently kept in separar 
hutches. 

Results —Controls Nos, 1 and 2 each positive o 
eye and skin. Nos. 3, 4 and 5, entirely negative 

In another experiment British Berkefeld cand 
No. 25 was employed, its length being thr: 
inches and internal diameter half-ineh. — 50 e.e. '! 
ground vaccine lymph was twice passed thm 
a triturating machine as used in the previous © 
periment. This resulted in the production of af 
even emulsion which separated out slightly et 
standing twenty-four hours. The material we 
then centrifuged in a Sharple’s machine for tw 


minutes, and the turbid supernatant fluid * 
filtered under a negative pressure of twenty-ft 


inches of mercury. In ninety-five minutes 40 c: 
of filtrate was obtained. 

Samples of the material were collected at varow 
stages and finally twenty-three young rabbits wer 
each inoculated upon the eye and skin as follows :— 

1. Control lymph, one rabbit. 

2. First grinding, one rabbit, 

8. Second grinding, two rabbits, 

4. (a) Supernatant fluid from = Sharple’s cer 
fuge, three rabbits, (b) Deposit from centri: 
one rabbit. 

5. (a) Resulting slime left on outer surfaci 
candle upon completion of filtration, two rabi | 
(b) Filtrate, thirteen rabbits employed. 

Result : Each of the ten rabbits tested under 
periments 1-5 (a) proved positive, both for eve w 
skin, All the thirteen rabbits tested under 9 1! 
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proved entirely negative. Thus whatever the type 
of eandle-filter employed, whether kieselguhr or por- 
celain, all filtrates have been found to be entirely 
virus-free, and neither centrifuge nor filtration ap- 
pears to offer any solution to the problem of the 
separation of the vaccine virus from epithelial or 
other tissue, 


SEPARATION OF THE VIRUS IN QUANTITY FROM 


EPITHELIAL AND OTHER "lisscEs. 

(a) Increased Yield of Raw Vaccine Pulp. 
During the past five years, in order to obtain 
ample yields of raw vaecine pulp from vaccinated 
calves and to curtail the time and to facilitate 
the operation of inoculation involved in extensive 
scurification of the ventral surface of the calf 
(thorax excluded) and the inner aspect of each 
thigh, I have used an instrument similar in con- 
struction to the ordinary mechanical drawing-pen 
with the addition of a finger-plate so constructed 
is to provide a guard to limit both the depth 
ind width of the two parallel incisions, namely, 
two millimetres in each ease. The sketch of the 
instrument shown is drawn to full size (fig. 1). 
This simple instrument enables the operator, 
without hesitation or danger, boldly to rule at one 
stroke regular double searification lines in the 
lesired direction on the animal’s shaved skin, 
independent of—yet following—the movements 
(witching, heaving) of the animal's body, which 
its as the support for the instrument. An exten- 
ive area is thus searified within a few minutes; 
here is no possibility of the danger of gashing, 
"ith bleeding, as frequently occurs when an ordin- 
ty sealpel is used for this purpose. By the use 
x this instrument, while the area of scari- 
lation is more extensive (us desired) the animal 
s considerably less exhausted, by reason of the 
peed of the operation. .With large yields, the 
nimal is killed and bled at the farm slaughter- 
louse before the pulp is collected by means of a 
‘olkman’s spoon, subsequent to the necessary 
fishing of the vaccinated area, and in this way 
dmixture of the pulp with blood is avoided, as 
night occur with a living animal. The regular 
ouble searifieation lines have the effect of pro- 
ucing a pulp which readily peels off in strips. 
The following are the satisfactory yields obtained 
veently by my assistant (without previous ex- 
erence) who undertook the entire responsibility 
Í searifieation, inoculation, and subsequent. eollee- 
ion of the pulp from ten animals. 

Eight bull-ealves (age 3 to 5 months): 80:5, 55:5, 
07. 97-2, 70:5, 53:097 and 46:5 grm., respectively. 
Üne eow-ealf (age six months): 50:5 grm, 

One small kid (male) age three months, weight 
01b.: 128 grm. 

The average yield therefore per ealf by this 
üethod is 66°37 grm, as contrasted with 31:6 grm., 
he average obtained from 103 ealves vaccinated in 
920-21 with an ordinary scalpel. 

N.B.—One gramme of pulp emulsified with 4 c.c 
raterv-glycerine usually vields a quantity of lymph 
wficient for 500 human vaccination doses. 


(b) Separation of the Virus by Wick-Syphonage. 


This process for the freeing of the vaccine virus 
from epithelial and other tissue is the outeome of 
some earlier experimental work in connection with 
the purification of water in the field which was 
initiated by the writer at Leeds in 1913-1914 on 
behalf of the Army School of Sanitation, Aldershot, 
One particular phase of that problem was to clarify 
water expeditiously, whilst avoiding the use of a 
filter or chemicals, or mechanism containing moving 
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Fic. 1.—Double-bladed guarded scarifier, (Full size.) 


parts. The principle of the method ultimately 
adopted by the writer, namely, wick-syphonage, 
has consistently yielded the desired results. It 
is based primarily upon the phenomenon, frequently 
observed, when a small pool of water is seen to 
be forming on the surface of the supporting table 
immediately underlying certain overhanging leaves 
contained in a bowl of flowers filled with water. 
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Overhanging moss (frequently), primrose, violet and 
many other leaves, may be culpable. Not all over- 
hanging leaves give rise to the condition, Certain 
kinds ot moss, when suitably placed, may be the 
means of the somewhat rapid discharge over the 
side of the bowl of the whole of the water con- 
tained in that vessel, It will usually be found 
that the water thus discharged is comparatively 
clear and free from plankton; it leaves little stain- 
ing when the pool is removed. The physical pheno- 
menon involved appears, in the first instance, to 
be one of simple capillary or surface attraction, 
the water rising and moistening one or both of the 
surfaces of the leaf which, if its free end overhangs 
the outside of the vessel to a level lower than 
that of the water contained within, thereupon com- 
mences to drip. Thus slow surface-syphonage is 
set up and maintained. 

In the case of a mass of moss-fibres, surface 
capillarity means in effect the establishment of a 
number of minute continuous columns of water 
sheltered between the fibres, in addition to the 
simple moistening of the outer visible surface. If 
the whole mass overhang sufficiently, a double 
action occurs — central- -syphonage and  surface- 
svphonage—leading to frequent drip discharge of 
the contents of the vessel: this continues so long 
as the overhang reaches below the level of the 
water in the vessel. The ''creeping " properties 
of mineral oils such as paraffin (kerosene) in wide 
and ever-spreading areas on certain surfaces, ap- 
parently irrespective of gravity, is a familiar 
phenomenon, 

The whole of this phenomenon of surfuce- 
syphonage may be readily tested by means of 
filter-paper, or bibulous paper, eut into long, thin 
strips, each strip being supported by two long, fine 
wires threaded parallel through the paper to act 
us a support, and also to prevent collapse of the 
saturated paper when it is desired to make an 
artificial overhang. When a strip of paper hangs 
vertically so that its lower end is in contaet with 
a liquid, the paper becomes moistened, the height 
to which the liquid rises depending upon the nature 
of the liquid. In a liquid placed in a watch-glass 
containing a mixture of several colloidal substances 
such as dyestuffs, it becomes possible at times to 
distinguish the several ingredients simply by the 
height to which the several components may rise. 


lf it be a wetery suspension, the watery com- 
ponent will often be found to rise to a height 


greater than that of any of the contained dyestuffs. 
1f, when the maximal height has been attained to 
which the liquid will rise in the paper, the strip 
is bent over in the form of an overhang outside 
the wateh-glass so that the extreme end of the 
moistened portion is depressed below the level of 
the liquid in the wateh-glass, surfice-syphonage is 
set up and the passage of the liquid onwards through 
the paper continues afresh. If the paper be torn 
off below the level of the liquid in the wateh-glass, 
slow dripping takes place. If the experiment be 
carefully performed, it may be possible to separate 
the water from the colloidal matter, or even to 
separate colloidal substances from one another. 


The action of filter-paper is not altogether 
mechanical, as is illustrated by the well-known 
experiment of placing a few drops of rosaniline 
hydrochloride upon a piece of flat filter-paper. 
The drop spreads, ultimately producing a clear, 
colourless peripheral zone which, on examination, 


is found to contain free hydrochlorie acid; thus 
dissociation of the dyestuff has occurred. With 


surface-syphonage, therefore, it is not altogether a 
matter of the smallest sized particles or molecules 
in the fluid traversing the greatest distance; the 
nature of the wick or surface employed may 
exercise selective chemical or chemieo-physicil 
functions, 

In the case of a wick similarly suspended and 
immersed, water rises throughout its substance, 
but, owing to imprisoned air, the rate of rise may 
be very slow. When the water has risen to 3 
sufficient height in the wick to permit the adjvs' 
ment of an overhang, dripping takes place from 
the free end. Columns of liquid have united within 
the fibres, and the action of flow and discharge 
from the free end of the wick is essentially the 
result of internal wick-syphonage. If, as a pe 
liminary, the wick be plunged into boiling water. 
the contained air—a potential air-lock—is expelled 
and the wick immediately becomes thorough: 
moistened. The wick may then be gently presse d 
to expel the excess of water. If the moistened wick 
be now arranged so that one end is immersed in 
liquid contained in a vessel, and the free end over 
hangs the outside of the vessel to a level below 
the level of the liquid contained within the vessel, 
wick-syphonage is immediately set up, and char 
liquid. shortly commences to discharge from the 
free end of the wick, the drip being maintain: d 
so long as the free end overhangs below the lev! 
of the water contained in the vessel. (This phen» 
menon is herein termed ‘ wick-syphonage,” in 
contradistinetion to the ordinary rapid flow which 
takes place by syphonage through a elosed tube: 

In connection with the experiments upon water 
purification, the crude water to be purified is poured 
into an ordinary vessel (No. 1) so as to reach 
a level within two inches of the upper margin, and 
an empty collecting bowl (No. 2) is placed at it- 
side. A smaller graduated discarding vessel (No. 5) 
is also required, in order to receive the first portion 
of liquid to be collected and discarded when the 
volume passed over equals that originally retained 
in the moistened wick (‘‘ retention liquid "). A 
cleansed cotton or asbestos wick is selected. havin: 
a length at least twice the depth of vessel No 1 
and is made thoroughly wet by being plunged in‘: 
boiling water. It may thereafter be suspended 
the air, being held with forceps at one end in ord 
to allow excess water to drip away from the low: 
or free end. The wick is then held bv the midi 
one half being submerged in the crude water, ari 
the other half allowed to hang into the discard: : 
vessel (No, 3). Shortly water fre» from turbid" 
slowly eolleets in the vessel until the gradust 
mark is reached, whieh indicates that the volurs 
collected equals that originally imprisoned and m 
tained by the wick after its withdrawal from ber 
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water and the completion of the dripping of exeess 
water, Le., the original '' retention liquid." The 
lower limb of the wick is then raised and transferred 
to the collecting bowl (No. 2), which slowly fills 
until at length the water stands in both vessels 
(Nos, 1 and 2) at the same level, If vessel No. 1 
be raised, more water passes over, The rate of 
passage depends upon the size and looseness of 
texture of the wiek, and also upon the number 
and material of the wicks employed. Wick-syphon- 
age is always slower with an asbestos wick than 
with one made of cotton. All constrictions and 
sudden bends in the wick must be avoided, for 
these impede, and may arrest, the passage of the 
liqud. The wicks employed were cleansed by a 
preliminary immersion in ether, followed by a soak- 
ng in alcohol. Ultimately, when dried they were 
weighed, and again weighed after immersion in 
wiling water, followed by drainage of excess water, 
By this method the amount and volume of liquid 
inally retained or imprisoned in a wick of any par- 
ieular length may be estimated. This is termed 
he "retention ” figure, and the ‘‘ discarding ”’ 
vessel (No, 8) is graduated accordingly. 

For uniformity in nomenclature, the following 
erms are employed in connection with wick-syphon- 
ge: The ** wick-syphonate ” is the liquid which is 
ischarged from the lower end of the delivery or 
escending limb of the wick-syphon. The highest 
ortion of the wick-syphon is the '** summit ” ; the 
ortion which lies between the summit and the 
oor of the vessel No. 1, containing the liquid to 
e purified, is the ‘‘ collecting” or '' ascending ” 
mb; the ‘ delivery ’’ or '' descending " limb is 
he portion which lies between the summit and 
ie colleeting vessel. The '' submerged ’’ portion 
P the wiek is that which lies beneath the surface 
f the liquid to be purified; the ‘‘ free ’’ portion 
f the wiek is that which lies outside this fluid. 
he ** elimb "' is the vertical distance between the 
mmit and the surface of the liquid to be purified 
(vessel No. 1. The *' descent ” or ‘‘ fall" is the 
tie]. distance between the summit of the wick 
1d the surface of the liquid in the collecting 
sel (No. 2). For experimental work, vessels 
os, | and 3 are so arranged that the lower or 
ee end of the descending limb of the wick is 
a level higher than that of the graduation mark 
the latter. Tt is also advisable to arrange that 
e lower or free end of the delivery limb should 
tminate above the level of the liquid to be 
llected in vessel No. 2. In short, the end of 
e descending limb of the wick-syphon should 
wavs be free and terminate at a level above that 
the fluid collected; it should not be allowed to 
n into the syphonate. 

Samples for examination to estimate the degree 
purifieation mav be collected at any moment 
om the dripping free end of the wick. In actual 
"etiee little adjustment is required if No. 4 
ssel be tall and slender, and No. 2 be broad 
id low. A small hand-gradunted beaker will 
rve ag the “discarding '' vessel No, 3 for col- 
cting the first portion (retention fluid) of the 


syphonate to be rejected. The crude water to be 
selected for purification at Leeds was collected near 
the intake of the reservoir at Fewston. It is peaty 
in colour and contains asterionella, desmids, diatoms 
and siliceous particles, and is plentifully contamin- 
ated with bacteria. Slow passage through a single 
cotton wick yielded a clear, peaty-coloured fluid, . 
in which ali plankton and siliceous matter is absent; 
in general the bacterial content, as estimated by 
plating, was reduced by over 90 per cent., as com- 
pared with the raw water, With asbestos wicks, 
which permit only a very slow wick-syphonage, the 
.syphonate is again clear, and contains less colour- 
ing matter; plankton and siliceous particles are 
absent, and the bacterial content is reduced by 
97 per cent. As a rule, bacterial purification would 
seem to vary directly with the “ climb,” and in- 
versely with the rate of flow. The submerged por- 
tion of a wick used for a considerable period will 
be found to become slime-coated, and even slime- 
choked, so impeding the rate of syphonage unless 
it be removed and cleansed. A simpler plan, how- 
ever, is to change the wick. It was found that 
the slime-coating which appeared upon the surface 
of the submerged portion of the wick exercised a 
not unfavourable influence upon the quality of the 
syphonate; and in these respects, in so far 
as water purification is concerned, forms a very 
close parallel with the function exercised by the 
water-purifying slime-coat which forms in the super- 
ficial layers of a sand-filter-bed. The cotton wicks 
employed were 1 in, in diameter and 4 in. thick, 
the weight being 21 grm. (approximately $ oz.) per 
yard. Two simple experiments show the capacity 
for purification of turbid fluids such as cow's milk, 
or ehina clay in watery emulsion, by means of 
wick-syphonage, the wieks employed being com- 
posed of asbestos (necessarily containing 93 per 
cent, cotton fibre in its substance as a supporting 
mesh), and pure cotton, respectively. 

(1) Kaolin emulsion in water. — Exccedingly 
finely-ground and washed kaolin is shaken up 
with distilled water, in the proportion of 1 grm. 
per litre. After six hours standing, 200 e.c, of 
the supernatant turbid fluid is drawn off and set 
aside, and the remainder discarded. 

(a) Cotton-wick-syphon.—100 c.c. passed through. 
Macroscopically: Syphonate appears clear, but, 
viewed through a depth of six inches, there is a 
faint opacity. Microscopically: Hanging-drop ex- 
amination, no particles of kaolin seen. 

(b) Asbestos-wick-syphon.—100 c.c. passed 
through. Macroscopically: Syphonate is bright 
and clear when viewed through a depth of six 
inches. Microscopically: Hanging-drop examina- 
tion, no particles of kaolin seen, Syphonage 
action slow. 

Thus, both asbestos and cotton wicks prevent 
the passage of particulate matter visible by 
direct microscopic examination; the asbestos wiek 
prevented, in addition, the passage of particles 
of colloidal dimensions which cause the faint 
opacity. 

(2) Fresh cow's milk diluted 1 in 10 with normal 


128 


LApril 15, 1926 








saline.—This dilution is necessary to prevent choking 
of the wick by cream (fat) formation. 0°25 per 
cent, formalin added to prevent decomposition. 

(a) Cotton -wick - syphon. — Macroscopically : 
Syphonate considerably clarified and somewhat 
opalescent. Microscopically: Syphonate contains 
only the smallest fat globules which are few 
m number. Fat globules of intermediate and 
large sizes, present in eontrol, are entirely absent, 
as are all epithelial cells, 

(b) Asbestos - wick - syphon. — Macroscopically : 
Syphonate shows a beautiful opalescence, and is 
semi-elear by transmitted light, Microscopically : 
Syphonate is free from all fat globules; epithelial 
cells entirely absent. Syphonage action is very 
slow. 

The slime-coat which naturally forms on the 
upper layer of a water-purifying sand-filter exercises 
an essential funetion in arresting the passage of 
baeteria present in the traversing raw water. In 


the process of freeing the vaccine-virus from 
epithelial and other tissue by wick-syphonage 


(taking care always to avoid the use of asbestos- 
wick), a slime depesit always forms rapidly upon 
the upper and lower surfaces of the submerged 
portion of the wick, even when this passes 
obliquely through the lymph. Indeed, experience 
shows that a potent syphonate is more rapidly 
obtained when a very large surface of wick, thus 
pientifully slime-coated, is submerged, as occurs 
when the wick passes obliquely through the lymph 
in which it lies loosely coiled, without constrictions, 
tree of the vessel wall, and resting on the bottom 
ulong its free edge only (i.e., preferably not flat), 
There is a distinet art in arranging the submerged 
portion of the wick to the best advantage. The 
slime-deposit, which consists of epithelial and other 
tissue containing the virus, is not intended to 
function as a bacteria-arrester. Indeed, the ques- 
lion of bacterial purifieation does not enter into 
the problem at all, for the lymph used in these 
experiments had all been previously rendered free 
from pathogenie organisms. It may be that the 
wiek substance (cotton, worsted) by surface action 


dissociates the virus from the adherent slime- 
deposit, the liberated virus then being carried 


torward in the column of liquid slowly ascending 
the wick. 

The sequence of events appears to be as follows: 
upon the setting up of wick-syphonage, there is a 
general draught of lymph from all directions to- 
wards the submerged wick and epithelial tissue 
rapidly deposits upon all exposed surfaces. The 
liquid slowly permeating through the slime epithelial 
deposit carries with it a considerable quantity of 
virus, and passing through the wick-syphon, is 
ultimately delivered into the collecting vessel. 
Here the liquid is seen to be free from epithelial 
tissue, clear or slightly opalescent, a small amount 
of colouring matter is present; vaccine virus is 
present in inereasing concentration as the process 
continues. The first svphonate, consisting of the 
wick ‘* retention fluid," must always be discarded, 
In the experiments for the freeing of the vaeeine 
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virus from calf lymph containing 50 per cent. 
glycerine, it was found that the establishment ol 
maximal poteney of the wick syphonate did noi 
occur until after the wick had been functioning fo 
one week, at least. 

The apparatus adopted for prolonged wick 
syphonage (fig, 2) consists of a container or glas 
hpped beaker A, 2 in, in diameter, supporte 
upon a special glass-holder gl, which rests on th 
floor of a erystallizing dish B, 3 in. in diameter 
which functions as the ‘‘ collecting " vessel. B 
turn is supported by a glass-holder, g2, restin 
upon the floor of beaker C, 4 to 43 in. in diamete 
which acts as the ''disearding " vessel. Beak: 
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FIG. 2.—APPARATUS FOR WICK-SYPHONAGE. 


A = vessel receiving lymph vaccine emulsion. 

B = collecting vessel for wick-syphonate. 

C = discarding vessel for wick retention-fluid. 

D = cover. P = cotton-wool plug-collar. W = wick. 

g', g? = quadruped glass supports for A and B, respectively. 
W 1*—1* = position of wick delivering retention-fluid. 

W 2*—2* = n yf j vi wick-syphonate. 


C is capped by an inverted crystallizing dish 7 
5 in. in diameter. P is a circular string-fasten 
cotton-wool collar, which loosely plugs the inte: 
space between C and D. The assembled apparat 
is carefully sterilized, and when cooled 100 e.c 

the triturated vaccine, epithelial or tissue emulsion 
either in glycerine or saline-ether, is poured into 

up to the level a, about 14 in. below the level 

ihe lip. A prepared l-in. cotton wick, 7 to Sins. ' 
length, the “ retention figure "’ of whieh has be 
ascertained by previous trial, is then adjusted = 
the position W1*—I*, the lower free end of |! 
descending limb terminating below the level of ti~ 
floor of vessel A, and lying freely between 'Ì 
walls of B and C. Cover D, which in the mas 
time has been placed in an inverted position on | 


sterilized asbestos mat, is then lifted up ar: 
replaced in position over C. 
— —===—_= w -———— — -. 
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Clear liquid shortly begins to drip from the lower 
ire end of the wick and passes into discarding ves- 
sel C. The first portion to escape is that originally 
vided to the wick in the process of moistening, 
ind as soon as a quantity equal to the “ retention 
ngure ^ has accumulated in C, the liquid is again 
litted, and the lower end of the wick is readjusted 


by means of sterile forceps, so as to occupy position. 


ii 2*—2*, the terminal portion lying between A and 
b. Liquid now drips and passes into collecting 
vessel B, from which it is removed as required by 
means of a sterile pipette, the cover D being re- 
moved and replaced at each operation with the 
usual precautions, 

During the process of wick-syphonage, the 
apparatus must be kept in a refrigerator at 5° C., 
although at this temperature the viscidity of the 
liquid is inereased, and rate of syphonage is re- 
turded. In the case of saline-ether emulsions 
(ether 10 per cent.), the apparatus, before transfer 
to the refrigerator, is placed in a slightly larger-sized 
receptacle, whieh ean be readily rendered air-tight, 
i| order to prevent subsequent evaporation and 
tseape of the ether, (A tin-box with a well-fitting 
push-in lid is suitable for this purpose). It will 
be found that wick-syphonage, in the ease of saline- 
ether emulsions, is somewhat rapid, but the syphon- 
ate yielded may be weak in virus-content in con- 
trast with glyeerinated syphonates, which, though 
slow in flow, are much more potent, 

As soon as the liquid portion of the emulsion 
placed in A has been transferred by means of the 
wick to B, so leaving a soft slime or sediment 
upon the inside walls and floor of A, and upon 
ill the previously submerged portions of the wick, 
ù second extraction of virus from the slime residue 
may be carried out. For this purpose, the syphon- 
ite liquid in B is pipetted off, and the wick is 
tarefully withdrawn with the aid of an assistant 
who, with two pairs of sterile forceps, holds the 
wick ends carefully apart, A is refilled (up to the 
evel a) with a glyeerine-water mixture (equal parts) 
r saline-ether (10 per cent. ether), in accordance 
with the previous constitution of the emulsion. 
With the aid of a glass rod—the end of which is 
fattened so as to function as a seraper—stirring 
‘hen takes place, and the wiek-syphon is carefully 
eplaced in position W2*—2*, Itis not necessary to 
'emove the slime-deposit already formed upon the 
wick, and indeed this should not be done unless 
‘he wiek has become slime-choked, and syphonage 
practically arrested. In this case, the slime- 
"posit should be seraped off the portion of the 
wick which has been submerged, and incorpor- 
ted by being stirred with the contents of the emul- 
"on in A, and a freshly-prepared wick is thereupon 
"usted in position W1*—-1*. The procedure 
hereafter is as already deseribed with a primary 
\ick-syphonage, 

In order to ascertain the extent to which this 
Xtraetion. process may be profitably repeated, a 
juantity of glyeerinated vaccine lymph (ealf A1) 
Was submitted to wick-syphonage for seven succes- 
‘ive oceasions, the experiment continuing over 203 
(avs. The first four conseeutive syphonates of the 
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series gave typical reactions upon both sites, when 
0-05 e.c. was inoculated upon the eyeball and 
shaved skin area af the nape of the neck of the 
rabbit, The fifth and sixth consecutive syphonates 
proved positive in the case of the skin only, the 
eye inoculations being entirely negative. With 
the seventh syphonate the'reaction both to eye 
and skin inoculation proved negative. 

At the termination of the experiment, portions 
of the pultaeeous residue remaining on the wick 
in chamber A after the completion of the seventh 
extraction were inoculated both upon the eye and 
skin of a rabbit, with the result that the 
skin only proved positive, the eye being negative. 
This experiment was thereupon repeated upon a 
second rabbit, when the skin proved positive and 
the eye, after some delay, proved positive also. 
A portion of the untreated lymph set aside as a 
control was tested as to potency upon three 
ceeasions during the experiment, namely, at the 
beginning, in the middle, and again at the termina- 
tion, and the results showed no appreciable loss of 
potency, either for eye or skin reactions. Incident- 
ally, it may be noted that a portion of the first 
wiek-syphonate inoculated upon the arm of an 
adult not vaccinated since infancy, gave typical 
vaccinia reactions, and six months later a calf 
inoculated upon the skin with the material also 
yielded typical vesicles by the fifth day following 
inoculation. Thus it will be seen that a consider- 
able quantity of vaccine virus was obtained during 
the prolonged and repeated process of extraction 
of the epithelial tissue, although it has not been 
proved possible to liberate and abstraet the whole 
of the virus content originally present. 

To appreciate the significance of these results 
as bearing upon vaccinal potency, a '' dilution-to- 
extinction ’’ test was carried out upon a series of 
rabbits with potent wick-syphonate. For this pur- 
pose the left cornea of each animal was treated 
with 3 per cent. cocaine hydrochloride, and sub- 
sequently searified and inoculated with 0:05 c.c 
of the liquid; at the same time, an area of one 
square inch of the shaved nape of the neck of 
each animal was scarified and inoculated with a 
similar quantity. It should be noted that the area 
of the rabbit's cornea varies from 0:23 to 0:3 square 
inches. 

The following are the results :— 

Reaction 


Rabbit nnmber Cornea Skin 


Control: undiluted wick- 
syphonate... ard FT 1 ++4++ 4+++ 
1:5 2 +++ +++ 
Diluted with 50 per | | fo : T. i 
cent. glycerine) 1:195 5 x +44 
1:500 6 = SE 
Diluted 1/1,000, 1/2,500, 
1/5,000, 1/10000  .. 7, 8,9, 10 z = 


Thus a diminution of vaccinal potency is indicated 
by a delay in the onset of the typical cye-reaction, 
whilst the skin reaction remains typical. Further 
dilution leads to the abolition of the eye-reaction 
without impairment of the skin reaction. Still 
greater dilution leads to a limitation of the inten- 
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sity and extent of the skin reaction, and finally a 
stage arrives, with suflicient dilution, when both 
eye and skin reaetion are entirely negative. . The 
explanation may be that the actual immunity or 
resistance to the vaccine virus of the rabbit's 
corneal epithelium is greater than that of the 
skin, but the fact remains that the chanees of a 
successful inoculation of the cornea may be dimin- 
ished partly on account of the limited arca involved, 
the area of the rabbit's cornea varying from 0:23 
to 03 square inches, as compared with the area of 
moculated skin (one square inch). Also there is 
the eonsideration that whereas by simple super- 
vision the virus is allowed to dry upon the shaved 
skin at the nape of the neck (fortunately one of 
the few sites which is naturally beyond the reach 
of the animal's tongue), in the ease of the eye- 
ball not only is it impossible to attain drying of 
the virus contained in liquid vehicle, but much of 
the inoculation is laved off by the tear-secretion, 
coupled with the involuntary and constant move- 
ment of the eyelids over the corneal surface. 

Whatever the explanation, it is a point of prac- 
tieal signifieanee that progressive weakening of a 
vaccine virus in liquid vehicle is first indicated by 
a delay or disappearance in the corneal reaction of 
the rabbit, whilst the skin reaction remains ap- 
parently undiminished and unchanged. 

By this method, progressive increase in the virus 
potency of a syphonate is likewise indicated. In 
the ease of a viscid glycerinated calf lymph (43) 
—a one-inch cotton-wick being employed, as be- 
fore—the first 10 c.e. of colourless fluid was col- 
lected after forty-eight hours' syphonage, and was 
disearded as retention fluid; rabbit inoculations 
proved negative. The syphonate collected during 
the following six days was tinted, and repeated 
tests upon rabbits yielded typical skin-reactions, 
but in every instance the corneal reaction proved 
negative. Towards the termination of the first 
complete syphonage—six weeks later—when a total 
of 60 e.c. had passed over, liquid collected directly 
from the free end of the delivery limb of the 
syphon gave positive results upon both eyeball and 
skin of the rabbit. At this stage there was added 
to the residue of the lymph remaining in vessel A, 
n quantity of glycerine-water mixture, sufficient to 
make up the original volume, and the contents 
stirred, and the wick-syphon replaced. The sub- 
sequent syphonage, disregarding the first 10 c.c. 
passed over as representing the retention-fluid of 
the wick (although this retention-fluid was the 
residual undischarged portion of the first. syphon- 
ate) immediately showed a maximal degree of virus 
potency, 

With other glvcerinated lvmphs, the first 10 c.c. 
of the svphonate collected subsequent to the dis- 
charge of retention fluid has shown maximal 
poteney within forty-cight hours. It will be noted 
that by using a single one-inch cotton-wiek and 
filling the receiving vessel A with 100 c.c. of 
emulsion, a total of 25 e.c. may be syphoned over 
in ten days. During the first two or three davs 
the daily rate of flow is 5 ee., but subsequently 
the daily yield) progressively diminishes, and to- 
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wards the tenth day may be 1 or 2 c.e. only 
or even less. This is an indication that the wic 
is slime-choked and must be cleared of depos: 
or replaced by a fresh wick, if inereased flov 
is desired. The composition of the glycerinate 
lymph used in these experiments is as follow: 
calf lymph pulp, 1 part; glycerine, 23 parts 
water, 14 parts. : 

1n the case of ether-saline emulsions, 1 part (b, 
weight) of pulp is ground up with 34 volumes « 
normal saline and 4 volume of ether is subsequent! 
added. Wick-syphonage is comparatively rapid 
the first 10 c.c. (colourless retention fluid) bein 
delivered within two. and a half hours. During th 
next twenty-four hours, a 30 c.e. tinted liquid wa 
collected, and during the forty-eight-hour perio 
following, 25 c.c. Thus the wick-syphon yield 
a total of 55 c.c. in seventy-two hours. The potenc 
of this rapidly syphoned material varies wit 
individual pulps. In some cases the potency in 
mediately attains the maximum of a potent glyceri: 
ated lymph syphonate, but more frequently it aj 
pears to be weaker, causing a typical eruption whi 
inoculated in the rabbit on the skin only, th 
corneal surface remaining unaffected. 


Variation in Wicks. 

Increase of size and looseness of texture of th 
cotton-wiek employed yielded a more rapid syphi 
ate, and a similar result follows the employme: 
simultaneously of a number of cotton-wieks. Plaite 
worsted wicks appear to function as efficiently : 
those made of cotton. Plaited silk wicks read! 
permit the passage of the virus by syphonage, but | 
the casc of wicks made of asbestos fibre (contin 
ing 2} per cent, cotton as a supporting substance 
whilst slow syphonage is set up and a coloured ñui 
passes over resembling in appearance the syphon:t 
delivered by a cotton-wick, upon inoculation test 
being carried out with the rabbit the fluid is ir 
variably found to be totally inert, Thus th 
asbestos material completely arrests the passage : 
vaccine virus in the syphonate, 

(The exaet composition of the fibre used in th 
manufacture of the asbestos wick employed in thes 
experiments ïs apparently a trade secret. Th 
wicks tested are those supplied to the writer a 
Leeds in 1913 by Messrs, Roberts, of Armlo 
Similar wicks are now manufactured from a m^ 
ture of short-fibre Canadian chrysotile-asbestos or: 
Rhodesian asbestos | the yarn containing from 2 
to 10 per cent. cotton, as a basis.) 


—— «,9————— 


Protein as an Adjunct in the Treatment © 
Resistant Syphilis (Russell D. Herrold, M.D 
Journal of the American Medical Associati + 
February 6, 1026). The injection of gonocoecr 
protein intramuscularly in combination with m 
arsphenamin intravenously exerts a favourable ir 
fluence on the reduction of the Wassermann r 
action and on the clinical course, particularly t^: 
adenopathy. There is no deleterious action w^ 
the simultaneous use of the two methods 


treatment. 


*. 
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VAGINAL THRUSH. 
IsrtAMMATORY lesions of mucous membranes 
taused by infection with various fungi are in- 
‘luded under the term “ thrush,” and may be met 
with in various situations, being differentially 
lesignated by the name of the situation in which 


> 
E. 


the lesion is found. Infection of the oral mucosa 
in this way has been the longest known and most 
frequently studied, so that when the term “thrush” 
is used without any qualifying adjective this is 
the condition usually understood. Of the remain- 
ing mucous membranes, that of the vagina is the 
one most frequently so affected, and to this con- 
dition the term “ vaginal thrush ”’ is often applied. 
Infection of the various mucous membranes with 
the thrush micro-organisms is very common through- 
out the tropics, but it may also be met with in 
temperate and even in cold climates, 

It is generally stated that thrush is due to the 
tungus Oidium albicans Robin. Recent researches, 
however, both in the tropies and in temperate 
climates, have shown that the etiology of thrush is 
far from being so simple as this, and that not one 
fungus only, but a number of different fungi may 
act as the causal organism, These different fungi 
may readily be differentiated one from each other by 
the application of appropriate biochemical methods. 
Thrush, therefore, whether of the mouth, or of 
the vagina, or any other mucous membrane, is 
not merely a single affection, but comprises a 
group of conditions clinically very similar, but due 
to different micro-organisms. 

A critical study of the organism to which thrush 
is usually ascribed and which was originally de- 
scribed as Oidium albicans by Robin in 1853, 
shows that it really belongs to the genus Monilia; 
its correct name is, therefore, Monilia albicans 
Robin, That a number of different fungi have 
been included under this designation is evidenced 
by the different characters which have been ascribed 
to it by different investigators. Thus some have 
affirmed, whilst others have denied, that the 
organism liquifies gelatine, coagulates milk, and 
so on. 

The genus Monilia comprises a group of the 
Fungi Imperfecti, and the Fungi Imperfecti possess 
the following characters. In the lesions the vegeta- 
tive body (thallus) is composed of mycelial threads 
of rather large size, often showing arthrospores and 
numerous free oval or roundish, budding, yeast- 
like forms. In cultures, especially on solid media, 
mostly roundish or oval budding elements are 
scen, whilst mycelial filaments are scanty or may 
be absent. By subculture in various vegetable 
extract liquid media, however, the formation of 
mycelial filaments may often be restored. The 
monilias, as a rule, ferment sugars and other carbo- 
hydrates with the produetion of gas. This fact 
may be made use of in the identification of the 
different species of monilia, and also forms the 
basis of Castellani and Taylor's mycological method 
for the recognition of the different carbohydrates 
and other carbon compounds. 

The more important monilias, whieh have been 
found in vaginal thrush in cases occurring in the 
tropies, in the Balkans, in Italy, and in England, 
belonged to groups balcanica, pinoyi, metalon- 
dinensis and tropicalis, and more extended investi- 
gation is considered likely to reveal other members 
of the genus in this condition. 
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A search of the literature shows that cases 
of vaginal thrush and of vaginal monilia infec- 
tion have not been very frequently recorded, 
nnd the condition would not seem to be so well 
known as the condition warrants. In the typical 
vaginal thrush a membranous vaginitis is present 
in which thrush-like patches of membrane are 
present on the mucosa in which monilias may be 
observed both on microscopic and on cultural 
examination, 

Other forms of vaginal moniliasis also exist, in 
one of which the inflammation of the mucosa is 
of the purulent type, no thrush-like membranous 
patches being present, but the secretion is thick 
and purulent, and in the absence of bacteriological 
examination the condition may be mistaken for 
gonorrhea. Further, pruritus of the vagina, of 
the vulva and of the anus also occurs which is 
due to monilia infections. 

Further, a similar symptomatology may also be 
induced by other members of the group of Fungi 
Imperfecti, and up to date there has been found 
in the vaginal secretion of native women suffering 
from vaginitis, fungi of the genera Oidium, Asper- 
gillus, Sporotrichum, | Cladosporium, Sterigmato- 
cystis, Cryptococcus, Willia, Vibriothrir and Hemi- 
spora, and further investigation will probably 
reveal many more. 

As all these fungi and the infections to which 
they give rise are more abundantly present in 
the tropies, and can only be established by 
bacteriological examination, it behoves the tropical 
practitioner to bear this condition in mind and 
to have the necessary bacteriological investigations 
carried out. Not only would he probably soon 
find fresh forms of causative fungi, but the recog- 
nition of their presence would also indicate the 
correct treatment to be employed, since the great 
majority of these fungus infections yield more 
readily to the topieal applieation of iodine than 
to any form of medication. 

F. E. T. 
——39———— 


Annotations. 


The Relation of Albuminuria to Protein Rce- 
quirement in Nephritis (J, P. Peters, and H. 
A. Bulger, Archives of Internal Medicine, 
February, 1926).—A study of the nitrogen meta- 
bolism of certain patients with acute and chronic 
parenchymatous nephritis has been made in an 
attempt to determine to what extent protein 
lost as albumin in the urine ean be replaced 
by food protein. The total urinary nitrogen of 
these patients is not a satisfactory mensure of 
nitrogen catabolism. The nitrogen catabolism can 
only be estimated from the urinary non-protein 
nitrogen after proper allowance has been made for 
changes in blood and tissue nonprotein nitrogen 
and variations of body weight due to diuresis or 
accumulation of edema. By the administration of 
large amounts of carbohydrate and fat it has proved 
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possible to reduce the protein catabolism to frou. 
0'5 to 0-7 grm. per kg, per day. If enough pre 
tein is given to cover the nitrogen catabolism plu: 
an additional amount equivalent to that lost a 
albumin in the urine nitrogen wastage may lw 
prevented. Most of the patients when they ent 
the hospital show evidenees of previous proteir 
deficiency. If they are given more than enougt 
protein to replaee the amount lost in the urine 
they will store the excess within certain limits 
thus repairing the effects of previous nitrogen was: 
age. This protein wastage may be partly due t 
early dietary mismanagement. ‘lhe loss of protei 
as albumin in the urine is certainly a serious con 
tributory cause, It also seems probable that th 
disease itself, in its acute stages at least, is charac 
terized by a higher protein metabolism than normal 
Abnormally high blood-protein nitrogen has onl; 
been observed when the nitrogen catabolism wa 
relatively high and has usually returned to th 
normal level as the clinical condition cf the patien 
improved and the nitrogen catabolism diminished 


On the Occurrence of Paralysis after Treatmen 
with Antirabic Vaccine (J, W. Cornwall and \\ 
A. Beer, Indian Journal of Medical Researc! 
January, 1926).—These studies show that fres 
normal nerve substance is toxie to both rabbi 
and men when injected subeutaneously. "The tosi 
dose varies widely with the individual, some show 
ing paralysis after less than 20 mg, per kg : 
body weight, others tolerating over 1 grm. per k; 
without inconvenience. The action of phenol rende 
the nerve substance slightly less toxic. In ant 
rabie treatment it is desirable to be able to in 
crease the dose of the antigen. This could b 
done by separating the antigen from its tov 
vehicle or by neutralizing the toxicity of the vehicle 
the latter seems the more practicable alternative 


Pneumococcic and Streptococcic — Peritonili: 
Report of Twenty-three Cases in Infancy ar 
Childhood (B. Lipshutz and H. Lowenbur: 
Journal of the American Medical Associati 
January 9, 1926).—Pneumococcie and stre! 
coecie peritonitis is a comparatively frequn 
abdominal lesion. in infaney and early echildhod 


The majority of these cases occurred in c! 
cent, were preceded by a definite pharynezc 
infection or coryza, the latter antedating 1! 


onset of the abdeminal symptom by from f» 
to seven days. The clinical picture is chare 
teristic. Differentiation of the streptocoecie fn. 
the pneumococeic type ean be made only | 
means of smears or a culture of the exudate, Thy 
peritonitis always begins as a pelvie peritonitis 
Án early operation is recommended to prevent an) 
error in diagnosis and to give an outlet for = 
peritoneal exudate. All supplementary measur: 
directed toward overcoming the profound sepsis tl 
sooner or later dominates the clinical picture, h v 
been without avail. 
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Griginal Commnnications. 


STUDIES IN VACCINIA VARIOLE. 
By Myer Coruass, D.S.O., O.B. E., M.D. 
From the Laboratory, Model Farm, Hendon. 


(Continued from p. 130.) 
Parr II. 
l) PROPERTIES OF THE LIBERATED VACCINE VIRUS. 


iA) Centrifuging.—A series of saline-ether and 
ilvcerinated syphonates has been subjected to pro- 
wnged centrifuging in order to obtain some evidence 
to the physical configuration of the virus, 4-in. 
gass tubes were selected and each filled to a depth 
3 in. with selected syphonate. The tubes were 
wrried in buckets which swing at a radius of 6 in. 
The speed of the centrifuge was variously estimated 
at 1,500 to 2,000 (nominal 2,000) revolutions per 
uinute, and centrifuging was carried out at maximal 
sped continuously for four hours. Subsequently, 
corresponding with each centrifuged  syphonate, 
tire rabbits were inoculated on eyeball and skin 
is lollows: (a) Control, not centrifuged, (b) Super- 
stant fluid: 0°05 c.e, taken from uppermost layer 
X centrifuged liquid in tube. (c) 0°05 c.c. taken 
tom lowermost layer. 

There was a general agreement, as to the results, 
ave that the onset of the symptoms in the case of 
centrifuged material derived from the supernatant 
ayers was in every instance slightly delayed as 
tmpared with the control, 

Assuming this correspondence of results to be 
“thin the limits of variation in reactions experi- 
need amongst rabbits when a series is inoculated 
wth the same virus, it may be stated that the 
“nscontent of the liquid is but very slightly 
ümmished as the result of centrifugal force. No 
munds have been afforded by this experiment for 
peeulation as to the physieal condition of the virus. 

(B) Filtration.—The entirely negative results ob- 
uned by filtration of glveerinated calf lymph 
hivugh porcelain and kieselguhr filter-candles have 
lrady been referred to. An additional series of 
tration tests under negative pressure with potent 
iline-ether and glycerinated wick-syphonates has 
fen carried out with Chamberland filter-candles of 
‘pe "L2" and the German Berkefeld “V.” The 
inier permits the passage of large organisms, and 
he latter, the Bacillus pneumosintes. In the case 
f saline-ether emulsions, 5 c.c, passed through 
oth "L2'" and “ V” filters in a few seconds. 
n the case of glycerinated syphonates, with a 
egative pressure of 28 in. of mercury, filtration 
wk place at the rate of 1 c.c. per hour in the 
ise of the poreelain filter, and at the rate of 
! ee, per hour with the kieselguhr filter. In 
ich and every instance the filtrate proved entirely 
egative when inoculated upon. the eyeball and skin 
f a series of rabbits. The liberated virus appears 
? be ineapable of passing a sound filter which has 
een found to permit the passage of organisms as 
"re as the Bacillus diphtherie. It should be 
ote in this connection that the “L2” filter was 








employed in these experiments only after a pre- 
liminary trial had shown that it was impossible to 
employ an “L1” filter for the filtration of glycerine- 
syphonates, the glycerinated liquid failing altogether 
to pass this filter even after prolonged negutive pres- 
sure lasting one hour. 

(C) Experiments with Mineral Earths and Wood 
Charcoal [4].—It is obvious from the foregoing ex- 
periments that the non-passage of the virus through 
the candle-filters must be due to other than simple 
mechanical causes. In order to investigate the 
matter further, fresh unused “ L2” and “V” 
eandle-filters were obtained and pulverized in an 
~“ end-runner " mill, mechanically driven at 100 
revolutions per minute for half an hour. The fine 
powders were then added severally in varying pro- 
portion to glycerinated and saline ether wick-syphon- 
ates, of known poteney, placed in stoppered tubes, 
The tubes were hand-shaken for a few minutes and 
set aside in the refrigerator to deposit for several 
days, the shaking being repeated at:intervals. At 
the end of this period, the tubes were gently centri- 
fuged and a series of rabbits were inoculated with 
the deposits and supernatant fluids respectively. 

A fresh rabbit was used for each examination, 
a particular deposit being inoculated upon the 
eye and the neck of the same rabbit, this animal 
being used for no other experiment: similarly with 
a supernatant fluid. 

The results are as follows :— 


1. Added: 10 per cent, ‘‘ V'' Berkefeld Candle- 
Filter (kieselguhr) pulverized. 


(1) Wick-Syphonate from Glycerinated Lymph (Calf A 4). 
(a) Supernatant fluid: Rabbit No. 81. Eye and skin both 
negative. 
(b) Deposit: Rabbit No. 82. Eye and skin both negative. 
(2) Wick-Syphonate from Saline-ether Lymph (Calf 251). 
(a) Supernatant fluid: Rabbit No. 77. Eye and skin both 
negative. 
(b) Deposit: Rabbit No. 78. Eye and skin both negative. 


IT. Added: 33 per cent. L2 Chamberland Candle- 
Filter (porcelain) pulverized. 

(1) Wick-Syphonate from Glycerinated Lymph (Calf A 4). 

(a) Supernatant fluid: Rabbit No. 90. Eye negative, 


skin + +. 
(b) Deposit: Rabbit No. 89. Eye ++ ++, skin +++ ++. 


(Result (b) confirmed with rabbits 91, 91n, 91c 
and 110s). 


(2) Wick-Syphonate Saline-ether Lymph (Calf 251). 


(a) Supernatant fluid: Rabbit No. 92. Eye and skin 
negative. 


(b) Deposit: Rabbit No. 91. Eye +++ +, skin +++ +. 


III. The following are control tests on the un- 
treated wick-syphonate. 
(1) Undiluted Wick-Syphonate Saline-ether Lymph (Calf 251). 
Tested on eye and skin of rabbits Nos. 58, 71, 75, 103B and 
104B : Skin +++ +, eye negative. 
(2) Wick-Syphonate from Glycerinated Lymph (Calf A 4). 
Tested on eye and skin of rabbits Nos. 1B—10B: 


Undiluted E Skin++++ Eye++++ 

Dilution 1/5, 1/25 ... us eo +++ p +++ 
» 1/50, 1/195 ze 5» +++ , negative 
» 1/00 . » ++ n ” 


^  1/1,000, 1/2,500] 


+»  1/5,000, 1/10,000 | » negative ,, A 
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Ihe several activities of the powders obtained 
from the pulverized ‘‘L2’’ and ''V"' filters were fur- 
ther investigated, and inasmuch as these filters are 
eomposed, respectively, largely of kaolin and kiesel- 
guhr whieh have been subjected to fierce furnace 
heat (calcination) for prolonged periods, each 
syphonate has been treated with raw kaolin and 
also with kaolin which had been subjected to heat 
in an open porcelain dish over a Bunsen fiame in 
the laboratory (i.e., ‘partly calcined kaolin, not 
vitrefied): similarly with raw kieselguhr and with 
this material likewise heated for a short period in 
the laboratory (i.e., partly calcined kieselguhr). 

The results are as follows: In the case of raw 
kieselguhr added to the two syphonates there is 
no appreciable effect: the supernatant liquid appears 
to be unaltered as to potency. The deposit shows 
no evidence of having become activated by the 
virus. In short, raw kieselguhr functions as an 
inert substance in the presence of vaccine virus. 
In the case of partly calcined (laboratory-heated) 
kieselguhr, the result of admixture with the two 
syphonates is elosely comparable with that obtained 
by the pulverized Chamberland ''L2"' candle- 
filter. The virus is found to be completely removed 
from the saline-ether wiek-syphonate when the 
supernatant fluid is tested both on the eye and 
skin of rabbits, and the activity of the deposit is 
likewise correspondingly increased, so that it now 
yields complete reactions both on the eye and 
skin of the inoculated animals, whereas the un- 
treated syphonate, whilst affecting the skin, does 
not affect the inoculated eye of a rabbit. Similarly 
with glyeerinated syphonate, which contains a very 
high virus-content, there is also marked diminution 
in potency of the supernatant fluid, coupled with 
corresponding increase of virus (vaccinal) activity 
of the deposit. 

The action of the pulverized Berkefeld '* V” 
(kieselguhr) candle-filter upon the virus contained 
in both potent wick-syphonates derived from the 
glycerinated lymph A4 and the saline-ether lymph 
251, is to render the liquid completely inert: the 
deposited powder is also completely inactive. 

The action of the pulverized Chamberland “L2” 
(porcelain) candle-filter upon the two potent wick- 
svphonates is, in the case of the glycerinated 
syphonate, to remove over 98 per cent. of the 
virus from the liquid, the deposit being exceedingly 
active: in the ease of the saline-ether syphonate, 
the liquid is rendered completely inactive while 
the deposit is found to be of an increased potency, 
and affects not only the skin, but also the eve of 
the rabbit. Thus the powder possesses two separate 
functions: it causes the disappearance of the virus 
from the liquid, and at the same time the deposited 
powder has gained a virulence corresponding with 
the quantity of virus which has disappeared from 
he liquid. The **L2" candle-filter has become sensi- 
tized by the virus removed from the filtering liquid. 
The action of the kieselguhr candle-filter is to render 
the virus in the filtering liquid entirely inert, 

Raw kieselguhr powder therefore appears to be 


without effect upon the virus; partially calcine 
kieselguhr powder (laboratory- -heated) removes ti 
virus from the liquid and the deposit becomes cur 
respondingly sensitized; completely calcined kiesel 
guhr powder (furnace- heated) causes the liquid t 
become completely inert, the deposit being als 
completely inert. To use a chemico-physical expre- 
sion, the raw kieselguhr is inert, partially calcine 
kieselguhr adsorbs the virus and becomes correspon! 
ingly ‘active. The explanation of the action of thi 
calcined kieselguhr may be similar, in that the viru: 
is also adsorbed from the liquid, but is so eom 
pletely bound to the surface of the particles of th 
powder as to prove inert when inoculated upu 
the eye and skin of a sensitive animal such . 
the rabbit. 

From these experiments two means ar 
indicated not only for removing the vaccin 
from the wick-syphonate, but also of concentratin 
the virus in higher potency upon the surface | 
the powders employed, namely (1) the materi 
obtained by pulverizing the “ L2” Chamberlan 
filter, and (2) partly calcined kieselguhr. 

Raw and partially calcined (laboratory-heate: 
kaolin—the latter not being allowed to vitrefy—ac 
ing upon the potent glycerinated wick-syphonate, ar 
severally found to resemble that of the pulverize 
Chamberland *' L2 "' porcelain filter-eandle. Th 
supernatant fluid is entirely inactive, whilst th 
deposit is correspondingly exceedingly active. Thes 
deposits, after removal of the supernatant Bu: 
have been found to retain their potency for ov 
six months. (Still under observation.) "The virus 
activated deposits obtained from the glwcerinst: 
wick-syphonate have been subjected to  furth: 
treatment by (a) repeated washing with norm. 
saline followed by centrifugation, or (b) 50 p 
cent. water- glycerine mixture, likewise followed ! 
centrifugation. This process has in each case bev 
consecutively repeated for six occasions, so tha 
any supernatant fluid originally moistening th 
particles of the deposit has been diluted to ov 
one millionth part of the original amount. T! 
result of this process has been that, in each e: 
there has been no loss of virus activity exhibit: 
by the deposit when inoculated upon rabbits : 
accordance with the normal proceedure. No qu 
tion, therefore, arises that the supernatant ñu 
may possibly harbour any accessory factor nece- 
sary for the virus to exercise full activity. Th 
whole of the virus appears to be attached to th 
surface of the particles of raw kaolin, and th 
method of washing is an additional process : 
purifying the deposit from contaminating matter 

The action of asbestos powder upon the pote 
glvcerinated wick-syphonate is comparable wr 
that of kaolin, the supernatant fluid becom'n 
inert and the deposit correspondingly active, *) 
activity persisting for several months. 

It has already been shown (above) that the wc 
svphonate passed by an asbestos wick is complet 
inert as to vaecinal potency. 


Meerschaum powder, both raw and partit 
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ealeined, has been similarly tested, 
resembling those obtained with kaolin, 
Wood charcoal (*' Norit” brand, obtained from 
brazilnut shell) has also been similarly tested. 
There is, at times, a difficulty in sedimenting this 
naterial, especially when mixed with glycerinated 
vick-syphonate, and in such cases centrifuging 
loes not materially help deposition. There is eon- 
iderably less difficulty with the saline-ether wick- 
yphonate, and the supernatant fluid, when com- 
letely free of particles of charcoal, is found to be 
nactive, whereas the sediment is correspondingly 
etive. 

Thus a variety of materials present themselves 
w removing the vaccine virus from the wick- 
yphonate, namely, wood charcoal, certain raw 
bineral earths, and some of the latter baked or 
ted (calcined) in varying degree. 

From these experiments, means are clearly in- 
licated not only of removing the vaccine virus 
rmm a weakly potent wick-syphonate, but also of 
oncentrating the virus in higher potency upon the 
urface of the powders specially employed, and in 
his connection the material obtained by pulveriz- 
g the Chamberland L2 filter and also partially 
Weined (laboratory-bnked) kiesulguhr powder have 
roved particularly successful. 

(D) Immunization — Ezperiments upon the 
labbit—(1) Intravenous Inoculation. To each 
fa series of fourteen young rabbits there 
as administered intravenously, via the ear 
targinal vein, wick-syphonates obtained from 
lyeerinated calf lymph (A4), in the proportion 
f2 ee, per kilo body weight, the syphonate 
aving been diluted before administration with 
‘omal saline in the proportion of one part of 
\phonate to four parts of saline, Only one dose 
vas administered to each rabbit. At the same 
me, areas of the external surface of both ears, 
ipe of the neck, shoulders, haunch, and abdomen, 
ere shaved. On the fourth or fifth day following, 
fine, papular rash developed more or less pro- 
ely on both surfaces of each ear, and reached 
ie maximum on the ninth or tenth day, when 
e papules, having increased in size, became 
nbilieated. In some cases umbilication was 
lier, From the eleventh to the thirteenth 
ly, the papules became dry and peeled off in 
Y scabs. About the fourth or fifth day, occasional 
serete papules of larger size, about two to three 
ülimetres in diameter, each surrounded by n 
me of erythema, developed upon the shaved 
ea of the skin of the neck, shoulder, or haunch. 
0 papules were observed upon the abdominal 
rface. The papules upon the body, shortly after 
eir appearance, also became rapidly vesicular, 
nbilicated, then pustular, and becoming dried, 
e scabs separated from the ninth to the twelfth 
v. The body eruption was typical in appear- 
ce, and, as confirmation, rabbits inoculated upon 
ie neck and eye with material derived from the 
siecles developed typical lesions. Material from 
ese lesions was passed by inoculation through a 
Ties of three animals, whereupon each in turn 


the results 
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developed typical vaccinal lesions, both upon the 
«ye and skin. 

Observations upon the rectal temperature of all 
the animals whieh received the intravenous dose 
showed, with two exceptions, that upon the fourth 
and fifth day there was a rise of temperature of 
from 19 to 49 F., which fell within the following 
two or three days to normal limits. With the two 
exceptions there was no rise of temperature. 

(2) Intraperitoneal Inoculation.—Two additional 
animals each received intraperitoneal injections of 
diluted wick-syphonate, the dose administered being 
similar to that employed for the intravenous tests. 
No rash or rise of temperature was subsequently 
observed in either case, 

During the period of thirty-one days, at vary- 
ing intervals from the twelfth day onwards, all the 
animals treated intravenously or intraperitoneally 
were once inoculated upon the eye and skin with 
potent glycerinated calf lymph. In no instance 
was n positive skin reaction observed. Both the 
animals treated intraperitoneally developed eye 
lesions only, whilst three out of the fourteen 
rabbits treated intravenously developed eve lesions 
only, the skin reaction proving entirely negative in 
the. fourteen. animals. 

Thus it is shown that whilst the whole of the 
treated animals proved refractory to inoculation 
by skin searification upon the body, five of the 
animals were sensitive to the infection by means 
of inoculation upon the searified cornea. 

The fourteen animals of the series subjected to pre- 
liminary vaccination by intravenous inoculation 
were nt various intervals (up to the 218th day) 
subsequently revaccinated with potent calf lymph, 
and in some instances the revaccination has been 
four times repeated. With every revaccination, 
both eye and skin were inoculated save in one 
instance in which the skin reaction only was tested. 
(This exception was on the 181st day on the occa- 
sion of the fourth revaccination of rabbit No. 19B, 
when, as before, the skin reaction proved negative.) 

The second revaccination of ten surviving animals 
which proved to be negative to both eye and skin 
reactions at the first revaccination, took place at 
intervals varying from 40 to 120 days after the 
intravenous inoculation. Two rabbits proved positive 
to both eve and skin, five were positive. to the 
eye only; three animals proved entirely negative. 

The third revaccination of the three animals 
found negative at the second vaccination ‘took 
place at intervals of 100 to 171 days following the 
intravenous injection; all three again proved entirely 
negative. 

The fourth revaccination of these three animals 
took place at an interval of 174-213 days. Two 
of these revaecinated for the fourth occasion upon 
the 174th and 180th day, respectively, proved en- 
tirely negative. The third proved on the 213th day 
‘to be positive to the eye only, the skin reaction 
proving entirely negative. This animal had pre- 
viously been vaccinated for the third time on the 
171st day, with entirely negative results. 

Control tests with the selected calf lymph were 
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repeated during this period upon normal rabbits, 
both upon the eye and skin, and in all the cases 
the resulting reactions were typically positive. 

For the purpose of comparison as to the degree of 
immunity developed as the result of primary 
inoeulation (vaccination) by means of scarification 
of the skin and cornea, a series of eight young 
rabbits was inoculated each upon the eye and skin 
with potent glycerinated calf lymph, with the 
result that typical lesions developed both upon the 
eye and skin in each animal. "lhereupon, during 
the period of thirty days following, at varying 
intervals from the twelfth day onwards, the eight 
animals were reinoculated with the same ealf lymph 
upon the skin and upon the cornea of the eye pre- 
viously unvaccinated. The results were as follows: 
In four of the animals, typical lesions developed 
upon both the eye and skin; in three animals the 
reaction was positive in the case of the eye only, 
the skin proving negative. One animal only of the 
series proved entirely refractory both to the skin and 
eye inoculation. It will be seen that, upon revac- 
cination of these animals, in no case did the skin 
reaction prove positive whilst at the same time the 
eye reaction remained negative. 

Comparison. is therefore afforded for testing the 
degree of immunity produced in rabbits by the intra- 
venous method of inoculation by means of wick- 
syphonate with that obtained by the process of skin 
and eye scarification with calf lymph ; the superiority 
of the former method during the period under review 
is striking. It should be noted that throughout these 
immunity tests the use of lymph derived from virus 
obtained from rabbits has been strictly avoided ; only 
calf vaccine lymph has been employed. In the 
process of revaccination it has also been usual to 
avoid revaccinating an area of skin which has been 
inoculated in previous tests, and in addition the eye 
ball revaccinated has been the fellow to that inocu- 
lated upon the previous occasion, In no instance in 
these tests has an eyeball which yielded a positive 
result upon a previous occasion been revaccinated ; 
such tests are invalidated inasmuch as it is known 
that with the eyeball, as with the skin, a local 
reaction may give rise to an immunity strictly 
localized to the reacting area, 

Table I affords facilities for making a ready com- 
parison of the several immunities established by 
the superficial, intravenous, and intraperitoneal 
methods of primary inoculation (vaccination). 

It will be seen that of a total of fifty-two revac- 
cinations carried out upon twenty-four rabbits, upon 
twenty-six occasions the eye and skin reactions were 
both negative; on six occasions only were the skin 
and eye reactions both positive; on nineteen 
occasions the eve reaetion alone was positive, the 
skin reaction proving negative. Upon no occasion 
was the eye reaction negative when the skin re- 
action proved positive. Thus if the eye reactions 
be disregarded and attention be paid to the skin 
reactions only—vide columns (5), (6) and (8)—upon 
six occasions only would these animals have been 
found positive, whilst upon the remaining forty-six 
occasions they would have been deemed negative. 
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Table II illustrates the severity of the eye an 


‘skin symptoms observed upon revaceination ( 


animals in which the primary inoculation (vu 
cination) was performed by means of vaccins 
of the eye and skin of each animal with glycerinata 
calf lymph. 

Table III applies similarly to those animals i 
which the primary inoculation (vaccination) wi 
performed by the method of intraperitoneal i 
intravenous injection of the wick-syphonate obtain 
from glycerinated calf lymph, 

Tables II and HI (upon which Table I is bas 
shew that in not a single instance did the eye m 
action remain negative when the skin react 
proved positive, whilst in six animals in which boi 
the eye and skin reactions had proved negatiy 
upon previous tests, the first onset of returni 
sensitiveness was manifested by the positive reacia 
of the eyeball only. 

Reference has already been made above to tt 
necessity of employing a lymph of sufficient va 
cinal potency in order to produce a typical reaeti 
on the rabbit’s eyeball, yet in the case of tl 
rabbit's skin the same lymph, diluted many time 
continues to produce typical reactions, altho 
the diluted material proves innceuous when in» 
lated upon the eye. The explanation may be ol 
of higher natural immunity of the corneal epitl 
hum as compared with the skin, or it may be di 
to mechanical difficulties of obtaining a satisfücti 
inoculation. 

‘Therefore, if in the case of an animal in which co 
plete protection both to the skin and eye reacuo 
has become established by immunization, there 
a return of sensitiveness manifested by the ey’ 
reaction alone, it is obvious that the insuscept!!' 
io vaccination by skin searification alone Js ! 
criterion of the susceptibility of the animal gen 
rally to the action of the virus when the path. 
infection takes place otherwise than by the ski 

lf it be a fact that the eyeball is normally mo 
resistent. than the skin to artificial infection 
in any case it is more difficult to vaccin) 
the  eyeball—it follows that the retumi 
sensitiveness of the eye to vaccination wh 
the general vaccinal protection is passing off whil 
the skin still remains insensitive is positive evident 
of supersensitiveness of the eyeball, and pos h 
of the body generally, towards infection by ' 
virus, 

(2) Production of Immune Sera.—(A) Calres T 
sera of those animals from which large yh hi 
vaccine pulp were obtained (previously refer 
have been tested as to their capacity to pr” 
rabhits against vaccination by the skin and « " 
by means of potent calf lymph 

Calf Al. Red g, aged six 
80:5 grm. of vaccine pulp at 120th hour. 
tered thirteenth day. Yield -1,800 cec, sm 
(O-4 per cent. ether added), 

(a) Neutralizing tests in vitro: 1 vol. of sn 
was added, respectively to 4, 2, 1 and } vo^ | 
glycerinated calf lymph of full potency, a di 
several mixtures were warmed at 379 C. fer? 


months, vili 


Sl 
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TABLE I. : 
Immunity: Revaccination in the rabbit with calf lymph, illustrating frequency of eye and skin reactions. z 
Eye Reaction Skin Reaction  Eye:not Eye: Eye: Eye: ye: 
Preparation (primary Allrevaccinations with e bear p EE ————— tested. I Pe sed Sum. ski 
inoculation) calf lymph EAE Pos. Neg. Pos. Neg. i oe c ii E: 
Series A. 8 Rabbits. 41. First Re. 
Primary vaccination of vaccination, 
kth eye and skin with Interval after pre- 
alf lymph ration: 12 —30 
di [pied ps i ub OW Sod vueAI a E ue70 45,1 8 50. I 


Series B. 2 Rabbits. B1. First Re- 

Intraperitoneal injec- vaccination. 

lon (2 c.c. per kilo) of Interval after pre- 

tik-syphonate ex calf paration: 12—31 0 0 
mph Al days .., ai eon OK So c0 ES OF ee MESS Oe an! rus De ED 


Series C. 14 Rabbits. C1. First Re- 
Intravenous injection vaccination. 
boc. per kilo) of wick- Interval after pre- 
fhonate ex calf lymph aration : 19 — 30 0 11 
1 ays: i4rabbila -s 0". 8 cigs TE g570 45714. 5. 70 1. 8-54 ^ 
C2. Second Re- 
vaccination. 
Interval after pre- 
paration : 40—120 t " i 
days. 18rabbits .. 0 .. 9 .. 4 .. 2. 11... 0 .. 2a. 7 xr 
C3. Third Re- 
vaccination. 
Interval after pre- 
paration : 100—153 
days. 9 rabbits for, 0:08.55 75.5 v0. Be 9 I0 us D suu WW ca" ns 6 
C4. Fourth Re- 
vaccination. 
Interval after pre- 
aration : 174—918 . 
ays. 6 rabbits uu UH uS IR unt ccd OM 87s Tue oc Ue OK ss, d 
C total. 
42  revaccina- 
tions. Interval 12 - ^ 
—218days  .. = l 02016 2.25. 2 .. 40 .. 1'.. 2 .. 14 .. 0 .. 25 
wies A, BandO. Total: A,BandC. Total: 4 1 6 19 0 26 
A rabbits 52 revaccinations 1 a 35 8 s 


TABLE II (sex TABLE I, SERIES A). . . ; 
Shews severity of lesions in the rabbit upon revaccination following primary vaccination with glycerinated calf lymph. 
The term “‘ interval (days) " denotes the period elapsing since the primary vaccination took place. 


Rabbit No. 34 16 35 33D. 48 51 330. 33B. 
Interval (days) 12 13 16 2 20 294 . 25 " 
Lewis Eyb 5 44pROÓ cB os ERE uo ttt e do do 0 +++ 
Skin .. +++ .. — A ++ "" + iW" OD 3 et OG + 


TABLE III (sez TABLE I, SERIES B AND C). H NUNT s 
Indicates severity of lesions in the rabbit upon repeated revaccination with glycerinated calf lymph following prima 
inoculation traccihesten} by means of intraperitoneal or intravenous injection with wick-syphonate obtained from glycerinate 
lf lymph. The term *' interval (days) denotes the period elapsing since the primary inoculation took place. 


it Ni 8 inati P į i vaccination Fourth revaccination 
MEME" —— MEN c MN LM 
(days) (days) (days) » (days) 

9 ..Intraperitoneal ... 31 +++ — 

Mb. x 3» Qe 091 BÓ 38 - 

m ... Intravenous rs i + 2» = 158 + 

We * v a P di Y sod 1M. moon, SE CA - 
19B ... a AX. e oe 45. ted, <= 121 ++ —  .. 181 (Not tested) — 
" a * 200 — — 120 + + 

a 20^  — X 

Ms. be A Zo x b x 3 V PNE, 77 4 z 
XB... 3: dB m ua 45 +4 - 121 +++ = .. 

% P 2 - - 120 +++ ++ 

a, i 2% — = 120 +++ — 

36 ., 5 80 - > 40 ++ =- 118 — - 180 - = 
9, E 30 - - 40 +++ — ll4 —- - 180 = 7 
0 Y. 30 a tS 40 cal z la - = 189 - E 
4. 5 80 +44 — 40 = Š 1931  — = 


ADDENDUM.—( Not referred to in text, nor included in Table I.) Fifth revaccination. Interval: 366 days. 


Rabbit No. 11. Eye + + + + (intense reaction), skin 4- 4- (crusts separated on ninth day). 
» » 12. Eye + + + (severe reaction), skin + (crusts separated on seventh day). 
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an hour. With each mixture, a rabbit was inocu- 
tated upon the eye and skin, and all four rabbits 
proved entirely negative, 

(b) Tests in vivo: Six rabbits were each given 
serym subcutaneously or intraperitoneally, the 
quantity varying from 1 to 15 e.c. per kilo. At 
the same time each animal was vaccinated upon 
the eye and skin with calf lymph. 

Results as follows :— 


Rabbit No, Dose per kilo c.c. Eye Skin 
Control test 1 .. O0 .. ++++ .. +444 
” BRANTA 1 ttt e TEE 
» » 3 ~ 2b. +E +++ 
» wil 5 +++ +++ 
» » 5 .. Th +++ = 
” ” 6 10 +++ - 
» » 7 15 +++ = 


A further quantity of serum was treated by one- 
third saturation with ammonium sulphate and the 
precipitated euglobin redissolved in normal saline 
was made up to the original volume of serum. 
Three rabbits were treated similarly to rabbits 
Nos. (5) (6) and (7) above, each receiving as a 
protective dose 74, 10, and 15 c.c. per kilo body 
weight, respeetively. Upon vaccination, the lesions 
produced resembled those of rabbits Nos, (5), 
(6) and (7). 

Calf A3. Yield: 55°5 grm. vaccine pulp. Animal 
slaughtered fourteenth day. ‘Three rabbits given 
respectively 5, 10, and 15 e.c. serum per kilo body 
weight, and each vaccinated at the same time. 
Both eye and skin lesions developed in all three 
cases. The skin lesions in the rabbit receiving the 
largest protective dose were slight. 

Calf A4. Yield 4677 grm, vaccine pulp.  Slaugh- 
tered fourteenth day. Rabbit given 15 e.e. serum 
per kilo body weight and vaccinated. Result: eye 
lesion fully developed; skin lesion negative, 

Calf B2. Yield 49 grm. vaccine pulp. Serum 
obtained twenty-second day. Rabbit tested as for 


Calf A4, with similar result. Serum obtained 
forty-ninth day: no protective effect—thus re- 


sembling serum of unvaccinated calf. 


Calf Bl. 97°2 grm, vaccine pulp. Slaughtered 
fourteenth day. Three rabbits treated with 5, 


10, and 15 e.c, serum respectively, per kilo body 
weight, Result: protective dose: 5 e.c., eye + + + 
skin negative. Protective dose 10 c.c. and 15 c.c., 
eve +, skin reaction doubtful. Serum was admin- 
istered to a rabbit (15 c.e. per kilo body weight) 
twenty-four hours before vaccination, with the re- 
sult that the eye reaetion was considerably delayed 
and proved only slight, the skin reaction being 
entirely negative. Serum administered in large 
quantities up to a period of twenty-four hours sub- 
sequent to vaecination appeared only to delay the 
onset of the eye symptoms, which ultimately proved 
typical, as were those of the skin. 

Serum administered to rabbits after twenty-four 
hours following vaccination appeared to be without 
protective effect. (N.B.—Serum from calves A3, 
A4, B2 and B1 given subcutaneously.) 

Four full-grown. rabbits fed daily for four days 
im suecession with 20 e.e. of serum were cach 


inoculated upon the second day. In three animals 
typical lesions developed unchecked, both upon 
the eye and skin; the fourth animal proved com- 
pletely refractory. | 

These experiments show that a certain degree of, 
protection against vaccinia is capable of being 
exercised in rabbits by the administration of serum 
drawn from calves which have been the subject of 
an extensive skin eruption; the quantity of serum 
necessary seems, however, too great for practici! 
purposes. 

(B) Goats Nos. 1 and 2.—Serum collected on the 
3th and 42nd days, respectively, subsequent tv) 
extensive searification, showed no protective action, 
against vaccinia when administered subcutaneously 
to rabbits in doses of 15 e.c. per kilo body weight 

(C) Rabbits.—A series of rabbits has ben 
treated by repeated intraperitoneal injects 
of potent bacteria-free calf-lymph, the tosi 
amount of lymph administered in each ci 
varying from 5 ee. to 25 c.c.; the perol 
over which the immunizing inoculations wer 
spread varied from fourteen days to thre’ 
months. The rabbit serum upon examination 
in vitro was found to be capable of neutralizing in 
each case four times its own volume of potent 
calf lymph, when the mixture was warmed i 
37° C. for half an hour. The rabbit serum, upon 
subcutaneous administration to rabbits, was proved 
to have a far higher protective value against sub 
sequent vaccination with calf lymph than the serui: 
obtained from extensively scarified calves. ln » 
far as the eye reaction is concerned, this was pn- 
vented by the administration of immune rabb" 
serum, 1 c.c. per kilo body weight only being give! 
but in these cases the skin reaction proved positis 

It would almost appear necessary, if it be desired 
to abolish both eye and skin reactions in the rabbit 
to administer the mixed sera of immunized calves 
and rabbits. ; 

It is interesting to note that when a mixture ©! 
heated immune rabbit serum mixed with an equ 
volume of calf lymph and warmed at 37° C. ir 
half an hour was tested upon the eye and skin © 
« rabbit, delayed eye symptoms occurred, the skin 
reaction proving negative. This experiment w3s 
repeated with a mixture of two volumes of lymph 
to one volume of serum, when both eye and skin 
reactions were completely negative. The test w35 
again performed, using four volumes of lymph with 
one volume of serum, with the result that skin 
lesions developed, the eye proving negative. (Th 
temperature of the heated serum had been raise] 
to 500 C. for one hour, on three successive days ! 

On repeating the three experiments with th’ 
same serum unheated, all three animals proved 
entirely negative to both skin and eye reactions 
The phenomenon noted in which the eye ™ 
action proved positive only in the presence | 
a mixture of vaccine virus and excess of neutra 
ing immune serum appfoximates to that almi? 
described by Neisser-Weehsberg [5] with otl» 
neutralizing mixtures in which the immune ser" 
Appears to be in excess, 
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SUMMARY. 

(1) Calf vaecine lymph rendered bacteria-free 
ithin a few days by the Leuco-Brilliant Green 
rocess has been found to retain its potency for 
eral years. This method is specially applicable 
: the rapid purification of lymph to meet epidemic 
quirements. 
(2) An instrument designed for the purpose of 
ipid and extensive vaccination of calves is de- 
ribed. ‘This consists of a double-bladed searifier 
ith a finger-plate so adjusted as to provide a 
wrd to limit the depth and width of the two 
arallel incisions. 
(3) A method is described for the liberation of 
jecine virus from epithelial tissue by means of 
ick-syphonage. Rabbits inoculated intravenously 
ith the liberated virus develop generalized vaccinia, 
he liberated virus is proved to be a non-filter 
asser. The action of filter-candles in completely 
resting the passage of the virus has been in- 
estigated, and also the behaviour of the virus in 
le presence of certain mineral earths and wood 
hareoal. 
(4| The phenomenon seen in previously im- 
lunized rabbits of returning sensitiveness of the 
oneal epithelium to vaccine inoculation whilst 
skin remains refractory is described and dis- 
used. Does it indicate a negative phase in the 
ibbit and the waning of protection against variola 
1 this animal? 
(5) Experimental resulis are stated as to the 
mteetion afforded to rabbits against vaccinia by 
tatment with sera obtained from immunized 
ilves, goats and rabbits. 
Acknowledgment is made of the services of my 
sistant, Miss E. G. Wilkinson, in connection with 
bis esearch during the past two years. 
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Morphologie Variations in a Ringworm Species 
tthe Toes (Fred. D, Weidman, M.D., Archives 
| Dermatology and Syphilology, March, 1926).— 
ollowing the implantation of a non-pathogenic 
tast directly on a ringworm lesion of the toes, a 
mgworm species, the primary culture of which had 
ad a constant morphology for three years, suddenly 
hanged from the downy to the powdery type. 
his variability means that we just expand our con- 
"Pon of the extent to which variation may occur 
t identical ringworm species as they come directly 
tom the lesions and make due allowance therefore 
n the determination of species. This applies par- 


Sa to members of the Trichophyton gypseum 
up, 





Jostrast, 


ON THE CARBON TETRACHLORIDE TREAT- 
MENT OF ANKYLOSTOMIASIS, WITH 
A NOTE ON THE HOOKWORMS OF 
PENANG.! 
By A. Neave Kinaspury, M. B., B.S.(Lond.), D.P.H., 
D.T.M. & H. 
Pathologist, Institute for Medical Research, F.M.S. 


WHILE on a tour of inspection, in 1923, Dr. A. L. 
Hoops, Principal Civil Medieal Officer, Straits 
Settlements, requested the writer to undertake the 
treatment of a series of ankylostomiasis cases with 
carbon tetrachloride. Oleum chenopodii had been 
extensively employed in the Distriet Hospital, Pen- 
ang, by Dr. J. C. Tull, and as the carbon tetra- 
chloride series would be carried out in the same 
hospital, and under similar conditions, it was 
thought that the investigations should yield valuable 
information regarding the comparative efficiency 
and toxicity of these drugs. So much has, how- 
ever, been published on the efficiency of carbon 
tetrachloride during the past two years, that it is 
not intended to stress that. part of the investigation, 
but rather to record the toxie manifestations noted, 
and to examine the biometrics of the hookworms of 
Penang. 

In 1923, the pharmacology of carbon tetrachloride 
had not been thoroughly investigated. ^ From its 
close chemical relationship to ehloroform it appeared 
that fatty infiltration of the organs would probably 
result from its exhibition, and extensive fatty change 
in the liver had been recorded in a few human and 
cunine cases. This condition already exists when 
there is advanced anwmia, and it was, therefore, 
decided only to include in the series cases with 
hemoglobin exceeding 30 per cent. 

On admission to hospital, the stools of all patients 
were examined by the film method, and the hook- 
worm cases were passed to a special ward for treat- 
ment whenever no other serious disease existed. 
Treatment included a saline purge at night, followed 
by 2:5 e.c. of carbon tetrachloride on the following 
morning. One hour later this dose was repeated, 
and after an interval of two hours a second saline 
purge was administered. The worms were collected 
by washing and sent in formol saline to the labora- 
tory, where they were counted and identified. Pres- 
sure on the hospital beds unfortunately precluded 
routine repeat treatment, and the flotation method 
was employed for determining any residual infec- 
tion, seven days after the exhibition of the anthel- 
mintic. The series comprised 155 cases. Of these, 
twelve abseonded or were discharged at their own 
request before observation was completed. 


INTENSITY OF INFESTATION AND HÆMOGLOBIN. 


In Table I the cases are grouped according to the 
intensity of infestation, and the average percentage 





! Abstracted from the Trans. of the Roy. Soc. of Trop. Med. 
and Hygiene, January 21, 1996. 
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TABLE I.—SHOWING THE INTENSITY OF INFESTATION 
AND H4:MOGLOBIN. 


26 
to 50 


101 151 201 
to 150  to200  to?250 


Less than 
25 


Number o 
hook worms 
Number of cases 
(total 138) 
Percentage of 
cases ... a 
Average percent- 
age of hemo- 
globin a 
Theoretical loss 
of hemoglo- 
bin caused by 
hookworm in- 
fection Sa 2» 5.548 
Average percent- 
age of hemo- 
globin plus 
theoretical loss 
through hook- 
worm infection 


al 
to 100 


101 21 9 2 9: 5. HO 


78:3 .. 10:2 ... 65 ... 14 ... 1:4 ... 2:2 


63 65 ... 66 .. 74 ..07 .. TT 
of hemoglobin is ineluded for each group. In the 
Report of the Commission for the Relief and Control 
of Hookworm Disease in Australia and Dependen- 
cies, it is elaimed that, on the average, a reduction 
of 10 per cent, in hemoglobin is caused by 65 hook- 
worms. Based on this factor a theoretical loss of 
hemoglobin due to the average number of hook- 
worms has been introduced into Table I, but the 
resultant figures indicate that no such simple 
relationship exists in the present series. Mhaskar 
(1924) was also unable to establish any definite 
connection between the intensity of infection and 
the fall in hemoglobin. It appears, rather, that the 
human host is largely capable of compensating for 
the anwemia-producing factor until the number of 
hookworms approaches 150, but with more massive 
infections a rapid fall in hemoglobin occurs. Many 
of the coolies were, however, also suffering from 
chronic malaria, and the average physical condition 
reflected the then existing economie situation, 
which was the sequel of the post-war rubber slump. 

About 5,000 patients are admitted annually to the 
Distriet Hospital, and of these some 12 per cent. 
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were found to harbour hookworms.  Three-quartes 
of the cases in the present series were infected with 
less than twenty-five worms, so that in not mor 
than 3 per cent, of admissions was this intensity oÍ 
infection exceeded. Only 0°6 per cent. were found 
to harbour more than 100 hookworms. A portion 
of the cases came from the town area, in which th: 
pail system for night-soil collection is in vogue, but 
the majority were from outlying villages and coco- 
nut and rubber plantations. Areas of high infection 
do exist, particularly in some of the kampong 
(villages) and on a few estates, but if only 3 per 
cent. of a typical population show a higher infection 
than 25 worms it must be conceded that the disease 
is not a serious one in the locality, and that the 
situation compares favourably with that in other 
tropical areas. 

Tue EFFICIENCY or CanBoN TETRACHLORIDE 
The criterion for discharge was a negative to! 
tion test for ova, seven days after treatment. ln 
five of 138 cases ova were demonstrated after tr. 
ment, and in one case two worms were found | 
autopsy. It may be suggested that the oviparuus 
powers of the female worms were adversely affect d 
by the anthelmintic, thus accounting for the high 
percentage of *' cures " obtained, but Sweet (192: 
has shown that any such effect of carbon tetra 
chloride has passed by the seventh day. It is no! 
claimed, however, that the drug caused the expu- 
sion of all hookworms in the remaining 133 cases 
Soper (1924) found that, after a negative flotation 
test, repeat treatment is frequently followed by th: 
expulsion of a number of worms, but the percents: 
of ** cures '' (96) is comparable with the percentiz 
(84) obtained by Tull (1923) with oleum chenopod" 

Particulars of the hookworms from the five cases, 
which were positive. after treatment are embod 
in Table II. The percentage expelled following th’ 
first treatment was 84, and the figures confirm th: 
observations of others that Necator americanus 5 
more easily dislodged than Ankylostoma duodeni' 


TABLE II.—FAILURES WITH CARBON TETRACHLORIDE. 


Case Nationality Treatment Total 

Male 

1l .. Tamil First 156 15 
Second 34 6 

Third 11 0 

2 Chinese First $e as 6 T 1 
Second ... PA 2 ^ 1 

3 Tamil First 50 z 5 
Second 2 0 

4 Chinese First L5 E 39 7 
Second ... Xe 4 1 

5 Chinese First iis 52 8 
Second 7 1 

Total (all treatments) 363 45 
Total second and third treatment only 60 9 
Percentage remaining after first treatment 16 20 











Hookworms Expelled 
a SS — ES —S ——— 
Ankylostoma duodenale Necator americanus 
Female Total Male Female Tas 
41 53 62 115 
14 20 11 3 i 
3 3 5 3 8 
2 3 1 2 3 
0 1 1 0 1 
11 16 18 16 34 
1 1 0 1 1 
9 16 9 14 33 
8 1 0 0 0 
15 23 13 16 2 
3 4 2 1 3» 
87 132 113 118 331 
24 33 19 8 Nn 
28 23 17 7 12 
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he results from this small number of cases also 
iggest that the male necator may be more resistant 

treatment by carbon tetrachloride than the 
male, and the female ankylostome than the male. 


POST-MORTEM FINDINGS. 


Five of the 143 cases died in hospital at intervals 
ter treatment of 44 days (amobie dysentery); 25 
iys (pulmonary tuberculosis); 26 days (chronic 
terstitial nephritis); 24 days (bacillary dysentery) ; 
id three days (carcinoma). An assumption should 
t be hastily arrived at that carbon tetrachloride 
prone to cause an acute exacerbation of the chronic 
ysenterie condition which is frequently seen in the 
siatie eoolie. There is no doubt that the drug 
iuses some intestinal irritation, but only in two of 
43 cases did dysenterie symptoms supervene, and 
1 both there was an interval of three days between 
treatment and the appearance of any quantity of 
ùeus in the stools, 

The first, second, third and fifth cases came to 
utopsy, and, although the numbers of hookworms 
xpelled after treatment had been 176, 19, 28 and 
0 respectively, worms were found in the fifth only, 
he number being four. Macroscopic examination 
ind histological sections of liver and kidney in the 
int, second and third revealed no lesion referable 
o the anthelmintic. The fifth was a case of carci- 
toma in an elderly Tamil patient. The condition 
was not diagnosed ante-mortem, for no abdominal 
lumour was palpable and the liver was unenlarged. 
At the autopsy, however, the liver substance was 
fond extensively invaded ‘by carcinomatous 
deposits, Histologically the growth was found to 
be secondary to an intestinal cancer, although a 
prolonged search at the post-mortem examination 
hal failed to localize the primary growth. The 
histological picture of the liver included a general- 
ved fatty infiltration. Around secondary deposits 
inthe liver a zone of fatty change is frequently 
seen, but in this instance the infiltration appeared 
to involve the whole hepatic parenchyma. The 
change is thought to be due to.the action of the 
carbon tetrachloride, though no necrosis of liver 
cells was seen, and sections of the kidney showed 
some interstitial fibrosis but no change attributable 
the drug. 


Tue Toxic MANIFESTATIONS OF CARBON TETRA- 
CHLORIDE. 


The drug was subjected to chemical tests for im- 
purities before administration was permitted. About 
30 per cent. of the cases complained of such sym- 
Ploms as nausea and vomiting, thirst, or a burning 
sensation in the epigastric region. Some 20 per 
cent, experienced giddiness, and in a few instances 
à transient nephritis, evidenced by hyaline casts, 
^eured, In one ease a temporary albuminuria 
developed. 

Since the completion of the above series, the 
Writer has observed marked toxic symptoms in three 


piditional cases, particulars of which are given 
low :— 


Case 1.—A European, aged 52, with no clinical 
evidence of hepatice insufficiency, and a reli- 
able non-alcoholic history, was given 4 c.c. of carbon 
tetrachloride followed by a saline purge. The 
bowels acted vigorously on the following day, the 
patient became slightly jaundiced, the icterus deep- 
ening during the three succeeding days. Diarrhoea 
was profuse, and the motions contained a quantity 
of mucus. The stools were examined on three occa- 
sions, but were negative for Entam«ba histolytica 
and the dysentery group of bacilli. The patient 
became so weak that he was unable to walk to and 
from his bed, and the condition of the heart gave 
rise to anxiety. The urine contained bile; and 
albumin, which had been absent before treatment, 
appeared in quantity. Convalescence was very pro- 
longed and normal vigour was not regained for up- 
wards of two months. With the lead acetate, sodium 
hydroxide, and aleohol test recommended by Dr. 
Andrew Balfour, a definite darkening oceurred with 
this specimen of carbon tetrachloride. A sample 
was returned to the manufaeturers, who reported 
that, although a trace of carbon disulphide was pre- 


sent, the quantity was within the recommended 
limits. 
Case 2.—A Malay woman, aged 35, was 


given 3 c.c. of carbon tetrachloride followed by a 
saline purge. Three days later the writer was again 
asked to see her. She had had nausea and inter- 
mittent vomiting since taking the drug. Giddiness 
and deafness were also complained of, and the scle- 
rotics were slightly yellow, There had been no 
movement of the bowels for four days. Following 
a brisk purge many hookworms and ascaris were 
expelled, after which the symptoms rapidly sub- 
sided, The bateh of carbon tetrachloride was found 
io be pure, and the symptoms were doubtless caused 
by the absorption of the drug in some quantity from 
the alimentary canal. 

Case 3.—The inclusion of this case is due to the 
courtesy of Dr. J. G. Reed, who has investigated 
the value of confined carbon tetrachloride and oleum 
chenopodii in mixed hookworm and ascaris infec- 
tions. He submitted to the writer material obtained 
at an autopsy, and also supplied the clinical notes 
of the ease. The patient was a Tamil child, aged 
two years, who was admitted to hospital with signs 
of a massive infection. Hookworm and ascaris ova 
were present in large numbers, and the urine con- 
tained a trace of albumin. She was given ol. 
chenopodii 2 minims, and a number of round hook- 
worms were expelled. Six days later carbon tetra- 
chloride, 10 minims; ol. chenopodii, 4 minims; and 
ol. ricini 100 minims were given. The following day 
the edema of feet was less marked, but weakness 
increased and death occurred thirty-six hours after 
the taking of the mixture. Histologically the liver 
showed massive fatty infiltration and some round- 
cell infiltration, but no central necrosis. Such fatty 
change is not infrequently seen in the livers of young 
children, and a few small areas of cellular infiltra- 
tion are not uncommon in the tropics. The kidney 
showed extensive pathological changes. The glome- 
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rular epithelium was swollen and the capillary tufts 
dilated. The tubules contained a number of casts, 
and degenerative changes were present in the tubal 
epithelium. Collections of small round cells 
occurred throughout the organ. Albumin had been 
present in the urine before treatment, but the glome- 
rular changes were probably due to the anthelmintic. 
This specimen of carbon tetrachloride was found to 
be pure. 

Like all vermifuges, carbon tetrachloride is not 
without danger to the host, and its administration 
is frequently followed by sequele of a toxie nature. 
Such symptoms are rarely serious, and are to some 
extent paralleled by the sequele of oleum cheno- 
podii, which is a less effective and more expensive 
anthelmintic in ankylostomiasis.° In the opinion of 
the writer, carbon tetrachloride for medicinal use 
should be absolutely pure, and, even then, is contra- 
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The cases of the present series are grouped in 
Table III, according to nationality and length of 
residence. The ratio of A. duodenale to N. ameri- 
canus is found to be much higher in Indians of short, 
local residence than would be expected. The tabui 
lated results also show a marked increase in th 
ankylostome/necator ratio with length of residen 
for both Chinese and Tamils, and after ten years m 
Penang the hookworm indices of the two races’ 
approximate, 

Chinese and Northern Indians are known to have 
a high ankylostome /necator ratio, but in Tamils the 
proportion of ankylostomes is usually low. lu 
Penang 65 per cent. of the population is Chinese; 
and of these some 38 per cent. are born locally. If 
thus appears that immigrants to Penang gradually 
aequire the high ankylostome index which is chari 
teristic of the Chinese, 








indicated in case of marked anemia, alcoholism, The sex ratio (males to females) for A. duodeni] 
hepatic insufficiency, chronic bowel diseases, and was 1:1-61 and 1:1:54 in Tamils and Chinese respet 
TABLE III. { 
^ MN Necator RU Total ^ 
1 v, merica v 
Nationality Length or rasidanoo Naviber mon = ied A. duodenale) hook worms ttes 
" aya cases — Group Ratio Group Ratio N. americanus for group per exse 
Total M/F Total M/F 
Indians Less than 5 years ... 42 431 1:1:6 905 .. 1:12 1:300  ... 1,886 ... 318 
5 to 10 years S; 044 :50229-..49 TS. 8483 . 1:11:8 EIPS .... 565 sae, cS s 
Over 10 years zem es cO ns I4 101 . 1:1:2 1:1:07 1906 .. 380 | 
Total aes a m .. 68 748 ... 1:15 1,849 1:11:28 .. 1:11:60 ... 92,097 33:8 | 
Chinese Less than 5 years ... 27 113 1:1:6 294 1:12 19:6 ... 407 151 
5 to 10 years .. 20 192 1:1:8 155 1:1:2 l:D:98  ... 277 18:8 
Over 10 years ... .. 28 275 1:1°6 277 1:11 1:10 552 185 
Total p zn "uy e 76 510 1:11:54 .. 726 ... 1:1°17. 1:1[42 ... 1, 1,236 165 
advanced renal cases, though Leach, Haughwout tively, and 1:123 and 1:117 respectiv aie for N 


and Ash (1923) have found that it could be exhibited 
without anxiety to patients with a mild degree of 
renal disturbance. Case No, 2 indicates the neces- 
sity for bowel action within a short time of taking 
the drug, and patients should be instructed to report 
if no movement occurs within twelve hours. Under 
certain conditions the administration of carbon tetra- 
chloride is fraught with danger, and it should not be 
prescribed until a careful clinical examination has 
been made. 


HookwonM BIOMETRICS IN PENANG. 


The hookworm fauna of Malaya has been investi- 
gated in Fort Swettenham, Kuala Lumpur, and 
Singapore by Darling, Barber and Hacker (1920). 
New arrivals from China were then found to harbour 
33:8 per cent, of ankylostomes and 66:2 per cent. of 
necators, In another group of Chinese, some of 
whom had been resident in the country for twenty 
years, the ankylostomes had increased to 38:4 per 
cent. Incoming Indians had 97:1 per cent. of neca- 
tors and only 2:0 per cent. of ankylostomes. After 
residence in the country the latter percentage 
increased to 5:1. In the Federated Malay States 
there is little intermingling between Chinese and 
Indians, and hence each race tends to keep its own 
hookworm index, but Penang has a large fixed popu- 
lation and more mixing of the races occurs. 


americanus, A. ceylanicum was obtained ‘from one 
patient, a Tamil who had resided for 25 years it 
Penang, and who also harboured N. americanus 


———— 3 »9—————— 


Current Literature. 





ANNALES DE LA SOCIETE BELGE DE MEDICINE 
TROPICALE. 


June, 1925. 


Investigations on Alastrim in the Belgian Cosi 
(L. Van Hoof).—Alastrim has been considered by 
some authors to be indistinguishable from su 
pox or varicella. These investigations have showt 
it to be quite a distinct disease. The author hss 
come into contact with the three infections + 
Stanley Pool for many years, and clinical 
differentiate them one from the other. Jenner 
vaccination was of no value in the last epideme: | 
of alastrim at Stanley Pool; on the other hani 
cow-pox is frequently inoculable to people cures 
of alastrim. Cow-pox does not immunize tħ 
monkey against the inoculation of alastrim, and 
alastrim does not immunize the monkey agains 
the inoculation of the vaccine. The allergie. virus 
taken from the monkey causes in man 


facts 


esr.’ 
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actions which are less intense than those of the 
imal, and are not followed by phenomena of 
neralization. The prophylactic measures against 
istrim are isolation, disinfection, and although 
nnerian vaccine has not always proved effica- 
wus, it should not be abandoned. The clinical 
ms are not generally sufficient for the diagnosis 
ulastrim and small-pox, and the two affections 
iy exist simultaneously, and the vaccination 
ould consist of a mixture of vaccine and specific 
mph against alastrim. 


A Case of Asymmetrical Jurta-articular Nodosity 
a European in the Belgian Congo (R. Bernard 
d A. Broden).—The patient, a married man, 
ed 32, had been in the tropics for nine years, 
ring which time he was quite healthy, with very 
w attacks of malaria. Nothing to be noted in 
s family history. The infection began at the 
ginning of his fifth year in the Belgian Congo 
id continued for nearly five years before he pre- 
nted himself for treatment in 1923. The case 
clearly not of syphilitic origin, it is possibly a 
se of yaws, but the diagnosis is very indefinite. 
Stovarsol or ** Acido Acetylzylaminophenylarsinic '' 
the Treatment of Human Trypanosomiasis (F. 
an den Branden).—This product, which has been 
ported by many authors to have such a good 
leet in the treatment of syphilis, has not proved 
$etliency in the treatment of yaws and human 
ypanosomiasis in the Congo. Natives can take 
"ze doses for several consecutive days, but 
ovarsol has only a slow and short trypanocidal 
tion, 


A Case of Intestinal Bilharziasis due to Schisto- 
oma hematobium (L. Dupuy).—Intestinal bil- 
ariasis is very frequently met with in Katanga. 
tis often found in association with some other 
larasitie or intestinal infection. Of nineteen cases 
xamined, eighteen were of Schistosomum mansoni 
nd only one of S. haematobium, which is the first 
‘ported in Katanga. The patient was suffering 
‘om ameebic dysentery, which was cured in five 
ays by injections of emetine. On the sixth day 
umerous eggs of S. haematobium were found in 
stools The usual treatment was administered 
nd the patient cured. 


Contribution to the Clinical Study and Treatment 
f Yawe (L. Dupuy).—Yaws is a common disease 
etween North and North-East Rhodesia, especially 
ithe villages near the River Luapula and its tribu- 
mes, It is known under the name '' Bonono." 
during the author's three years’ stay in these parts 
55 natives presented themselves for treatment. 
he clinieal aspect of yaws is described in detail. 
he Seeondary lesions are very variable, and are 
asily diagnosed. Tertiary lesions, however, lead 
9 errors of diagnosis and are often confounded 
nth syphilis, Tertiary arthritis is a mono-articular 
lanifestation of a clinical type and quite different 
rom tertiary sclerosis of vaws; it is soon cured 
treated in the early stage. Large doses of 
ib should be used. the minimum being 
eg. per kilo of weight. In tertiary lesions 


novarsenieal and iodine treatment should be 


prescribed. 


The Treatment of Animal Trypanosomiasis with 
‘205 Bayer " (R. Van Saceghem).—These experi- 
ments have not given such good results as were 
expected. The sterilization of the peripheric circu- 
lation brought about by the injections was of very 
short duration. Large doses, 15 grm. to 100 kilos 
weight, prove fatal for bovide; at autopsy lesions 
of the liver, intestine and kidney are found, and 
the blood is not coagulated. ‘‘ 205 Bayer” is 
more active against Trypanosoma congolense than 


against T. vivax. This product is very much 
inferior to emetin. 

e USE e 

Annotations. 


The Rate of Loss of Hookworms in the Absence 
of He-infections (A. C. Chandler, Indian Journal 
of Medical Research, January, 1926).—The follow- 
ing is the summary given by the author: Opinions 
differ widely as to the rapidity with which hook- 
worm infections are reduced and lost in the absence 
of re-infections. Most of the published evidence 
indicates that the percentage of infection slowly 
decreases for several years, the drop being more 
rapid after five or six years, although cases of in- 
fection persisting for at least fifteen years in the 
apparent absence of re-infection have been recorded, 
Having found that reliable estimates of the degree 
of infection in groups can be obtained by means 
of estimaticn of eggs per gramme of fæces, egg- 
counts were made on 915 prisoners in the Alipore 
Central Jail for various periods of time under con- 
ditions which made the probability of re-infection 
very slight, if not completely absent. This in- 
vestigation disclosed the faet that about 50 per 
cent, of the original infection is lost within three 
months, 60 per cent, in six months, 70 per cent. 
in one year, 80 per cent. in two years, 90 per 
cent. in four years, 93 per cent. in six years and 
95 per cent. in eight years. Some slight infec- 
tions were found, however, up to twenty years after 
imprisonment, but the possibility of some infection 
having occurred some time during this period can- 
not be excluded. This rate of reduction in egg out- 
put corresponds very closely with Mhaskar's figures 
on worms harboured by prisoners in the Trichino- 
poly Jail after various periods of imprisonment. 
Investigations on the correlation between worms 
harboured and eggs per gramme of feces after dif- 
ferent durations of infection, as well as the evidence 
furnished by Mhaskar’s worm-counts, indieate that 
there is no appreciable falling-off in rate of ovi- 
position with increasing age of worms, and that 
the drop in egg output is due to an actual loss of 
worms. 

Evidently only a small percentage of worms 
which reach maturity in the intestine succeed in 
settling themselves in favourable locations, or else 
they have habits which make a long life improbable. 
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When unfavourably located, they apparently remain 
in the intestine for only a few weeks or months. 
Smillie's conclusion that hookworms are slowly 
aequired and slowly lost, based on the progressive 
slow increase of infection with age, does not ap 
pear to be tenable. It appears rather that the 
worms are rapidly aequired and rapidly lost, which 
results in the establishment of a similar equilibrium 
in a community. The slow rate of net acquisition 
of hookworms in children can be explained on the 
basis of habits. The rapid acquisition of hookworms 
after treatment when no precautions are taken 
against re-infection confirms this view. 





€ 


Acute Mercuric Chloride Poisoning (L. A. 
Kohn, Archives of Internal Medicine, February 
15, 1926).—Death from mercuric chloride taken 
by mouth may ensue within a few hours, from 
circulatory collapse, with little renal damage and 
no evidence of uræmia. Evidence is presented which 
suggests that direct myocardial damage may account 
in part, at least, for ‘this early toxic death. In 
three severely poisoned cases, the white count 
reached 34,000 or higher in a few hours, and it is 
suggested that the degree of elevation of the leuco- 
eytes may be an index of the severity of poisoning 
with an unfavourable prognosis when levels of from 
30.000 to 40,000 are found, While it is not denied 
that sodium thiosulphate may have value in treat- 
ment, it should be emphasized that it may fail to 
exert detoxieant action, and should not be ad- 
ministered to the neglect of established therapeutic 
methods. : 


On the Rate of Multiplication of Rabies Fixed- 
virus in. Rabbits (J. W. Cornwall and W. A. Beer, 
Indian Journal of Medical Research, January, 
1926).—Experiments have been carried out at the 
Pasteur Institute, Coonoor, with a strain of fixed- 
virus in its 940th passage. If this virus be sub- 
passaged in rabbits, each subpassage animal being 
killed on the third day, the series cannot be con- 
tinued beyond the second subpassage. If each 
subpassage animal be killed on the fourth day or 
later, the series can be continued indefinitely with 
no increase in the length of the incubation period. 
The rabies fixed-virus, therefore, does not. multiply 
at such a rate that 0°01 grm, of brain substance can 
carry a lethal dose of it after two subpassages per- 
formed on the third day, but 0°01 grm. brain sub- 
stance will alwavs contain a lethal dose if the 
subpassages ho made on the fourth day or later. 


Certain Observations on the Mechanism of 
Quinine Hemoglobinuria in Man (U. N. Brahma- 
chari, Indian Journal of Medical Research, January, 
1096).—4 case is described in which the patient 
was aceustomed to take quinine for attacks of 
malarial fever from which he was suffering from 
time to time but this was the first oceasion on 


= 
which he had hemoglobinuria. The attack of 
hemoglobinuria was of an intermittent nature, in 
creasing during heights of fever and diminishxg 
during apyrexia, During the stage of active hem 
lysis, hemolysis was going on in the liver justa 
in the case of quinine hemoglobinuria. Though shy 
patient gave a history of malarial attacks, he "i 
found to be suffering from kala-azar. This is th 
second case in which hemoglobinuria was mani; 
iested in a ease of kala-azar, 
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OTES ON A CASE OF BRONCHOMYCOSIS. 
By N. CHvuRLIA, M.D., Venice. 


Mrs. N. N., an Italian woman, aged 42 years, 
ho belonged to a wealthy family, had suffered 
most continuously since childhood from bronchial 
turrh. There is nothing worthy of note in the 
mily history. When she was eighteen years old 
e expectoration, which hitherto had been muco- 
"rulent, became hemorrhagic. At the age of 23 
ie inarried, and was left a widow three years later. 
w had two abortions, one at the second month 
id the other at the fifth month of pregnancy. In 
9 she had a severe attack of intluenza, localized 
the left lung, from which she completely re- 
wered. Many years of ill-health followed, and the 
tient had consulted several doctors. All agreed 
ai she was suffering from chronic bronchitis. Some 
guested the existence of cavities ın the right 
ng; others noted symptoms of emphysema. Some 
vised mountain air, others the seaside. Hypho- 
yeetes and sacecharomycctes were found in the 
utum. The patient followed all this advice, and 
$0 for years took balsamics, together with large 
ses of alkaline iodides (120 to 150 drops a day). 
At the end of 1922 the patient came under my 
servation, and during 1923-1924 her condition 
owly but greatly improved. 


SYMPTOMATOLOGY. 

Excluding the Cireulatory and Respiratory Organs.) 
There is evidence of some deficiency in the general 
itrition, and the facies is constantly congested and 
‘Yanosed, 

The patient often presents slight rises of tempera- 
ire, subfebrile in character, and not preceded by 
iors nor followed by sweating, and lasting only a 
Whours. She takes good food; menstruation coni- 
enced at fifteen, and the catamenial function is 
ways regular, The stomach, intestines, and the 
ver are normal, and the intestinal function is 
tonie, The spleen is normal and there is no renal 
tosis. The density of the urine is between 1,014 
nd 1,020; and the urea is between 16°7 and 22:4 
Th. per thousand. On rare. occasions uric acid 
as been found, but never more than 040 per 
ént, and slight traces of indican. Constant ab- 
ence of albumin, peptone, glucose and other 
"ehling-redueing substances. Mineral salts are in 
‘mal proportions. The microscopical examina- 
?u of the urinary sediment showed scanty 
"icoevtes, the usual histological elements of the 
ary tract, sometimes small erystals of calcium 
xalate, of urates and of phosphates; and there are 
^^ Signs of inflammation of the kidneys. 


SYMPTOMATOLOGY OF "THE CIRCULATORY AND 
T RESPRATORY ORGANS. 
The pulsation of the apex of the heart is placed 
ishtly to the left and the heart-beat extends out- 
wards. On pereussion the cardiac dullness is en- 
“zed through slight dilatation of the right ven- 
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tricle. At auscultation accentuation of the second 
sound is noted. "There are no murmurs to alter the 
clearness of the sounds in all sites of auscultation. 
The radial pulses are synchronous, a little distended, 
and the hypertension is confirmed by the fact that 
in the horizoptal position of the body the number 
of the pulsations increases from four to six a minute 
compared with those with the body in the vertical 
position. The superficial venous system is much 
developed and passively congested. 

Examination of the blood showed 3,800,000 red 
globules. The leucoeytie formula presented the fol- 
lowing percentages: Polynuclear neutrophils 77 per 
cent., polynuclear eosinophils 3 per cent., lympho- 
cytes with azurophil granulations 3 per cent. 
Tiirek’s cells 3 per cent., Rieder’s cells 0°50 per 
cent., lymphocytes 4°59 per cent., lymphoid erythro- 
blasts 1°50 per cent., plasma cells 1:50 per cent., 
transitional cells 2:50 per cent., mononuclears with 
cosinophil granulations 1:50 per cent, 

The thorax is well-formed, eylindro-conical in 
shape. In the respiratory movements the right 
hemithorax does not follow the whole course of the 
left hemithorax, On percussion the sound is clear 
all over the thorax, rather higher on the left; but on 
the right beginning from the higher level of the 
eighth rib on the paravertebra and of the higher 
margin of the sixth rib, the sound becomes obtuse, 
passing immediately from a clear sound to absolute 
silence. The respiration is costal. There is no 
thoracic pain, neither spontaneous nor provoked. 
Rales are heard all over the right thorax. In the 
upper part of the right lung, along the internal 
margin of the scapula, the respiration is harsh, 
mixed with whistling sounds, especially on inspira- 
tion, Until last year the patient's respiration was 
noisy and could be heard nt a distance; the voice was 
hoarse, and there was sometimes aphonia, gurgling 
rales, shortness of breath, and an almost permanent 
sensation of burning in the throat. Often the patient 
notieed the smell of fermentation in the breath, 
similar to the fermentation of beer, or sometimes, 
especially after expectorating, there was a sweetish 
taste and a putrid odour, The quantity of expec- 
foration increased during the 24 hours (up to 400 
500 e.e.. and sometimes much more), 

In a glass vessel the expectoration separated into 
three layers: the top layer was greenish, very thick, 
flaky, composed of thick sputum strongly adherent 
to the walls of the receptacle, it left on the glass a 
whitish line, opaque, scarcely soluble in water, and 
made up of deposits of fatty acids. It was this 
upper layer which had the characteristic aromatic, 
ethereal smell of fermentation. The middle layer 
was clear like water. The bottom layer had a gran- 
ular aspect, homogeneous, it was often sprinkled 
with large, greenish, purulent, thick, compact flakes. 
Sometimes the expectoration was of a uniform slate- 
grey colour, other times yellow-reddish, almost 
orange colour, and very rarely the presence of un- 
altered blood could be seen, Cough was very fre- 
quent, especially at night; often it was harsh, dry, 
with difficult emissions of mucus, at times easy; 
fat followed by abundant expectoration was vomited. 
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These symptoms slowly disappeared, and during the 
last two years, having undergone a severe and 
appropriate treatment, the patient has greatly im- 
proved. The expectoration is reduced to a few cubie 
centimetres in 24 hours, the cough is rare, respira- 
tion easy, deeper, eannct be heard at a distance ; 
the rales are limited to the base of the right lung, 
whilst the fermentation and the putrefaetion have 
completely disappeared, 


MicnRoscopPrcAL FINDINGS IN THE EXPECTORATION. 


Investigations relative to the pathogenic agent 
from a therapeutic point of view ean be divided into 
three periods. The first period, very long, comprises 
all the years of the patient's illness up to 1922. 
During this time microscopical researches on the 
expectoration were scarce and uncertain, It seemed 
suffieient for the doctors to exclude Koeh's bacillus, 
and only very recently the presence of a hyphomy- 
cete was verified (not defined or characterized) in 
the sputum. Tho second period is from the end of 
1922 to August, 1924. During this time the patient 
was under my care. During this period about 40 
examinations of the expectoration were made. These 
examinations not only confirmed the exclusion of 
Koch's bacillus, but adinitted the constant presence 
of a blastomyecte (saecharomyeosis) well stained 
by Nieolle's method, Gram-negative, made up of 
numerous ovoid or ellipsoid corpuscles, often united 
at the polar extremity, surrounded by capsules, with 
protoplasm finely granular, and sometimes vacuo- 
lated, about 3 or 4 mierons x 5 to 7 microns in size 
(Koritska ob. 1/15 in. semi-ap. ad. imm. oeul 
comp. 4) I was eertain, therefore, that the ease 
was one of blastomyeosis. From September. to 
December, 1924, the patient. was in the hands of 
another doctor, who prescribed 24 injections of auto- 
vaceine without any appreciable results. In Decem- 
ber, 1924, the third period began. Frequently at 
the microscopical examination of the expectoration 
very fine filaments could be seen, often mixed with 
roundish corpuscles, Their presence coincided with 
a larger number of small, round cells of the bron- 
chial epithelium and with the periods of reerudes- 
cene of the clinical symptoms. 

Thad already carried out some cultures with the 
sputum, on Sabouraud’s agar, in whieh a germ was 
detected and suspected to be a monilia. This doubt 
was cleared up by the myeologieal diagnosis of the 
eminent Professor Castellani, who confirmed the 
presence of Monilia krusei (Castellani 1909). 

The mycological and bacteriological investigations, 
the experiments on animals and the experimental 
therapeutic tests have now been handed over to 
Doctor Redaelli. 

Trenapy Usep. 


It is impossible to deseribe all the means used, 
A precise idea can be gathered from the fact that 
for many years of the first period, up to 1923, 
the patient. had made great use of balsumies, and 
alkaline iodides by the mouth. From 1923 to 
August, 1924, I had given large. doses of iodide in 
the form of daily injeetions of. sidiodal and of oil- 
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iedine simple and guaiacolated, together with inl: | 
lations of bulsamics. By this treatment the ew 
dition of the patient was remarkably ameliora 








During September-December, 1924, autovace 1 
injections gave no results. I advised the use « i 


special autovaccine according to Steinfeld, the 

of alkalines by the mouth, which proved very of 
eacious, the application of ultra-violet rays, the s- 
tinuation of the iodides and the other therapeuns 
which might be suggested from the experimer’! 
studies. All this is now being done, and good resis 
have already been obtained, 





———9—————— 
LEPROSY IN A FOURTEEN MONTHS OLD | 
CHILD. 


By E. A. NEFF, 
Medical Superintendent, Leper Station, Makogai, Fi): 


Aut authorities, I think, agree that leprosy ba 
disease that rarely attacks those under five yu 
of age. The youngest ease I have seen hir 
reported was that of a child aged nineteen moris 
and deseribed by Drs. Willian J. Goodhue, Medic: 
Superintendent, Malokai Leper Settlement, a 
George W. McCoy, Director United States Lepr ~ 
Investigation Station, Hawaii, in Public li 
Bulletin, No. 75, of January, 1916. | 

The history of the ease is as follows: A fen «| 
ehild (Alexandrina) was born at this station t 
December 5, 1923. The mother, an Indian, bon 
a well advanced nodular leper and the fath rs 
healthy Indian of perhaps 23 years of age. T 
mother was admitted pregnant. At the birth of lr 
child the mother's disease was particularly 
and since her admission in June, 1923, she had vi 
responded to treatment. The confinement w- 
normal, as was the puerperium. Almost. inimici 
ately following her confinement, the mother liii: 
very severe reaction with fresh and extensive it 
tration of the skin. This was followed short! 
two or three milder reactions. On account o“ 
child’s delicate state of health during this time. 57 
was allowed to nurse it until this was precluded st 
account of leprotic infiltration of the nipples. 

The mother has a sister here, a mixed leper. 
has one other child, a boy aged four years, vli 
not developed leprosy. 

The patient has never been a robust ekili, i: 
has developed along normal lines, The only d 
eases she has had, other than this, are a mild wt 
of dysentery and seabies. On February 12, 12 
arrangements had been made whereby she wi ' 
be sent to her father, in Levuka, when a pareil > 
nodule was noticed in the centre of her Jett cho 
(it is quite certain that this lesion had been pre 
for at least three months, but had not shewn typi 
and so had not been suspected). This was inci 
and a smear taken, which, when examined, sho» 
all fields filled with acid-fast bacilli in character > 
grouping. Nasal smears taken on this date 77 
each nostril were negative. 





Examination of ! 
skin showed several very small depigmented an ^ 
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over her right shoulder and over her back. 
in my opinion, were not leprotic. 
indings were negative. Repeated examinations of 
his nodule, which gradually increased in size, 
ihowed bacilli until July 15, when nothing could be 
lemonstrated. In connection with nasal smears it 
s interesting to note that repeated smears were 
rgative until February 21, when each nostril 
ihowed highly positive, the bacilli being typical, 
iumerous, and in definite grouping. On July 7 two 
ew very small nodules appeared, one just external 
o the left eye, and the other in front of the right 
‘ar, 


These, 
Otherwise skin 


TREATMENT. 


Weekly intramuscular injections of Burroughs 
Welleome's ** moogral'' have been given to her 
throughout in 1 c.c., increasing to 2 c.c., doses. The 
lug has latterly been given in combination with 
Jive oil, camphor, and resorcin. 

Since September, 1925, her disease has remained 
stationary and inactive, and she has been bacterio- 
logically negative. The initial nodule shows as a 
typical sear, the size of a shilling, and the marks 
of the smaller nodules can scarcely be seen, so 
small are the scars. 


La is 


Dr. ALDO CasTELLANr has just returned from 
Ameriea where, at the invitation of the authorities 
of the Tulane University, New Orleans, he has 
established and organized a tropical medicine 
division in the medical school. During his visit 
he had the honour of being invited to deliver the 
Gehrman memorial lecture series at the University 
of Ilinois; and later, at the Annual Convention 
of the American Medical Association and its 
Medical Exhibition on scientific subjects, he was 
awarded the Gold Medal, the highest recognition 
which can be given by the association. The award 
“was based on the excellent investigation in com- 
paratively unexplored fields of medicine and for 
the perfection of the display "" of specimens. 





Intravenous Administration of Sulpharsphenamin 
mn Syphilis (M. VF, Lautman, Archives of Der- 
tautology and Syphilology, February, —1926).— 
In cases of syphilis which are Wassermann-nega- 
tive and free from clinical symptoms, sulphars- 
Phenamin seems quite as capable of controlling 
the disease as the old arsenicals. From personal 
observations by the author as well as the observa- 
tions of others, it seems that sulpharsphenamin 
in neutral syphilis is even more effective than 
arsphenamin or neo-arsphenamin. Given intraven- 
ously, sulpharsphenamin did not produce derma- 
titis and caused practically no constitutional re- 
actions. On account of the absence of disagreeable 
reactions, patients submit more willingly to treat- 
ment with sulpharsphenamin, and, consequently, 
it is indicated in eases in which the maximum 
spirocheticidal effect of arsphenamin and neo- 
arsphenamin is not essential, 
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PUBLIC HEALTH ON THE GOLD COAST. 


IN 1914 the staff of the Sanitary and Public 
Health Department of the Gold Coast consisted 
of eight officers, whereas to-day it comprises seven 
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officers only, As Sir William Simpson! points out, 
this organization tor a country the size of Great 
Britain is obviously insufficient, and that although 
even with this small staff much good work has 
been done, it is, nevertheless, too smal] to secure 
continuity of policy or the progress that is necded 
The necessary periodical leave also !eads to frequent 
transfers, so that extra work under pressure is 
thrown on to others who have to carry on the duties. 
In addition to an increase in the numbers of the 
present staff it is also suggested, ut least as a 
beginning, that ene inspecting health officer should 
be appointed for each province. There are three 
provinces in the Gold Coast Colony and two in 
Ashanti, the Western and Eastern Province, but 
the Eastern. Province is so large that it could 
advantageously be divided into two administrative 
health areas with an administrative health officer 
in each, The mandated territory of Togoland 
must also be considered, and this would also require 
at least one provincial health officer. Thus, pro- 
viding for leave nine of these officers would be 
required. As regards the Northern Territories, 
however, the provision of health officers might be 
deferred until the suggested inquiry into the con- 
ditions of health of these territories has been 
completed. 

It is suggested that it would be the duty of 
these provincial health officers (1) periodieally to 
visit and inspect the towns in which medical officers 
of health and medical officers are. located in his 
province; (2) to inspeet from a health point of 
view the conditions under which labour is being 
carried out in large works, such as railways, har- 
bours and road construetion and in the numerous 
mines that are being opened up, and which have 
no medical officer responsible for the welfare of 
the workers; (3) to arrange that borrow-pits caused 
by railway construction at stations where villages 
and towns have sprung up, to be drained and filled 
up; (4) to visit the districts in their province during 
the cocoa season and keep a watch on new centres 
of trade springing up; (5) to visit the more im- 
portant. villages and assist the distriet commissioner 
in the endeavour to encourage the chiefs to have 
their villages cleaned up and built on suitable lines ; 
(6) to visit and inquire into the source, advise and 
assist the medical officers of health in any out- 
break of an epidemic or infectious disease such as 
plague, yellow fever, eerebro-spinal fever, small-pox, 
&e., which occurs in the province. 

At the same time there should also be a closer 
association between the engineering and sanitary 
services and between the Medieal Research Institute 
and the sanitary services than exists at the present 
time, It is unfortunate that. the excellent labora- 
tories in Seecondee are at present closed on account 
of shortage of staff. The dearth of expert staff 
in the laboratories is specially dangerous for a sea- 
ee ee ee 

! Report to the Secretary of State for the Colonies on the 
Sanitary Condition of the Mines and Mining Villages in the 
Gold Coast Colony and Ashanti. By Professor Sir William 
Simpson, C.M.G., M.D., F.R.C.P., D.P.H. Published for the 
Crown Agents for the Colonies, 1925. 


port where bacteriological, pathological and chemic.l 
investigations safeguard against outbreaks of dis- 
case, Where facilities are also required for th: 
bacteriological and chemical examination of drins- 
ing water and food-stuffs, and where the diagnos 
aud treatment of doubtful cases can only be eleart 
up by a laboratory report. 

Branches of the Medical Research Institute nt 
Accra are needed and should be udequately staffed 
ut Seccondee, Coomassie and Cape Coast. 

For the more effective prevention of the spn 
of epidemic disease such as plague, yellow fever, 
cerebro-spinal fever, small-pox and other import 
infectious diseases, it is essential that every depart 
ment of the public health in the colony should t- 
informed as soon as possible of their occurrence 
and the locality affected. 

Lastly, Sir William Simpson also suggests th.t 
a weekly bulletin giving the name and number 
each infectious disease occurring in each locals 
should be issued by the Central Health Office v 
the medical officers of health, the provincial health 
officers, the laboratories of the Medical Research 
Institute and its branches, and to the senior medical 
officers in the different towns and stations, ani, 
where there is no medical officer, to the Distre: 
Commissioners, If there can also be added simil» 
information regarding the existence of these dises«- 
in countries adjacent to and in communication wit: 
the Gold Coast it would greatly add to the vali 
of the bulletin. F. E. T. 


————4»————— 


Annotations. 

The Destruction of Rat-Fleas by Heat on Buer 
Ship (R. K. Shaw, Journal Royal Naval Medii 
Service, October, 1925).— The experiments reporte 
were conducted on board H.M.S. Endeavour duri. 
February and March, 1925, the ship being th: 
engaged in surveying duties off the West Coast 
Africa. The fleas used in the experiments wn 
obtained by bringing on board some thirty black «- 
brown rats, killing them and combing out the i. 
Although the available material was not large, W 
experiments admit of the following conclusi: 
All rat-fleas are capable of being destroyed in : 10 
blanket (not more than twice folded) if expos-i t^ 
n temperature of 1109 F. for a period of three nec 
—sueh a temperature was found to be constantly 
present in various parts of the engine room 'P 
H.M.S. Endeavour while at sea. Fleas are able ! 
withstand a high temperature for a prolonged peri «i 
if kept moist. This resistance is not due eni ; 
to the action of moisture in delaying penetration |! 
heat. If blankets and clothing are quite dry and > 


arranged as to give free aceoss of air at a mint. in 
temperature of 110° F. to every portion of ! 
articles, rat-fleas on such articles will be s'i 
within a period of three hours. This methi 
killing fleas has proved to be of practical val» | 
such a ship as the Endeavour. It would be 
interest to ascertain whether other ships prov 


similar facilities. 
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An Outbreak of Rat Poisoning probably due to 
Hat Virus (R. S. Spray, Journal of the American 
Medical Association, January 9, 1926).—The 
epidemiologie evidence, confirmed by  bacterio- 
logic and serologic findings, indicates that the 
mtbreak of 123 cases of acute gastro-enteritis 
mong the girls eating at the women's hall of West 
Virginia University and of twelve cases among the 
stehen personnel, was due to contamination of 
ome food with a commercial rat virus, which was 
listributed just sixteen days previous to the out- 
weak. Paratyphoid bacilli of the same type were 
"ive in the original bait on the serving room floor 
welve days after the outbreak. Flies and ants 
vere abundant and had access to the baits as well 
s to the kettle in which the bait was prepared. 
h addition, at least three persons mopped the 
lors daily with hand-wrung mops, which un- 
loubtedly had contact with the baits, and from: 
his duty went directly to the preparation of foods. 
lhe epidemiologie evidence indicated that milk, or 
"lk and eream, was the probable vehicle of the 
niection. If milk was responsible, the contamina- 
ion evidently occurred subsequent. to delivery from 
he dairy. The isolation of a recognizable organism 
rom fourteen students, and the identity of these 
trains, in all respects tested, with organisms 
solated from the rat bait and with the rat virus 
rm the commercial package, serves to support 
nd corroborate the other evidence. 


Studies in the Common Cold, I. Observations 
j the Normal Bacterial Flora of Nose and Throat 
cith Variations Occurring During Colds (G, S. 
Vidley, F, M. Hanger, and ‘A. R. Dochez, 
oural of Experimental Medicine, March 1. 
926).—The normal bacterial flora of the nose and 
ioat of thirteen individuals has been studied over 
eriods ranging from five to nine months. Observa- 
ons have been made by the authors of qualitative 
nd quantitative changes in the flora occurring in 
1e course of colds and of throat infections appear- 
ig in the group. The normal basie nasal flora 
cludes Staphylococcus albus, diphtheroids, and 
Y certain individuals Staphylococcus aureus and 
reus. Occasionally transient bacteria and Gram- 
*gative cocci and non-hemolytie streptococci. 
he normal basie throat flora includes Gram-nega- 
ve cocci, non-hemolytic streptococci, and for cer- 
in individuals *'large Gram-negative cocci,” 
acillus influenze, Bacillus “X,” and diphtheroids. 
tansient organisms are Staphylococcus albus, 
treus, and pneumococci. No bacteria were found 
early cold cultures to which a causative róle 
uld be assigned, In the course of colds the basic 
ta of the nose was often scanty in the carly 
ages. The throat showed reduction of prominence 
alterations in predominance of the basie flora. 
‘rtain organisms were prominent in colds, usually 
| late or secondary invaders: these included 
aphylococcus aureus, hemolytic streptococci and 


There was a striking increase in the 


B, influenza. 
hemolytic streptococci in throat 


incidence of 
infections. 


kffect of Compound Solution of Iodin and Rest 
m Surgery of Exophthalmic Goitre (H, M. Clute, 
Journal of the American Medical Association, 
January 9, 1926). Compound solution of iodine 
has been used in the treatment of two hundred 
cases of primaty hyperthyroidism in the Lahey 
Clinic. A study has been made of the effects of 
this treatment in this group of cases, of which 
sixty-nine have been especially selected for detailed 
presentation, Rest in bed from seven to ten days 
before operation is of great importance in pre-opera- 
tive preparation. Before the use of compound solu- 
tion of iodine and rest in bed, only 38 per cent. 
of the patients were operated on in one stage. 
Since the use of the solution and rest in bed pre- 
operatively 63°7 per cent, have been operated on 
in one stage. The number of pole ligations has 
decreased from 51 per cent, in the past to 13 per 
cent, in this series of cases. In the eighty-five 
cases of primary hyperthyroidism in which opera- 
tion was performed during the first five months 
of 1925, no pole-ligation has been necessary, Of 
the patients in this group 7:2 per cent, failed to 
show an appreciable drop in metabolic rate after 
the use of the solution and rest. The results 
following subtotal thyroidectomies are similar. 
Iodine administered over long periods without 
thyroidectomy does not cure exophthalmie goitre. 
Thyroidectomy must be added to produce a com- 
plete return to normal health, 


Cutaneous Reaction in Leishmaniasis (Joao 
Montenegro, Archives of Dermatology and Syphil- 
ology, February, 1926).—Intradermal injections 
of an alkaline extract of Leishmania were given 
to thirty-seven patients with leishmaniasis, and 
positive reactions were obtained in thirty-two or 
86:5 per cent. Injections with the same extract 
were also given to thirty-six persons free from 
leishmaniasis, Of these, thirty-three developed 
negative reactions and three showed a certain re- 
action definitely distinct from the specific reactions 
obtained with the patients who had leishmaniasis. 
It was much less intense. The cutaneous reaction 
of leishmaniasis is specific, and for this reason 
when typically positive is of itself sufficient to con- 
firm the diagnosis, if the patient has never had leish- 
maniasis before, A negative reaction reduces to 18:5 
per cent, the possibility that the disease is leish- 
maniasis. The result of the reaction should not 
be accepted without knowledge beforehand concern- 
ing the specifie value of the extract. Positive re- 
actions were obtained in all stages of healing. The 
extract prepared from a strain of Leishmania 
tropica, or oriental sore, provoked a specific reaction 
in the bearers of the Brazilian type of Leishmania, 


150 








This argues in favour of the unity of the alleged 
species. There has been no opportunity to pro- 
duce the cutaneous reaction in patients cured of 
leishmaniasis, 

————9———— 


Report. 
MALARIA-CONTROL IN 


PLANTATIONS.! 


By Sir Rowarp Ross, K.C.B., K.C.M.G., F.R.S., 


Director-in-Chief, Ross Institute and Hospital for Tropical 
Diseases, Putney Heath, S.W. 15. 





CEYLON 


On October 26 last year I addressed the Ceylon 


Association regarding Malaria-Control in Tropical 
Plantations. I was obliged to speak on the general 
subject because I then possessed little experience 
of the local conditions in Ceylon—with which we 
are specially concerned; but I emphasized the 
. importance of malaria-control in warm climates and 
urged that the only way to achieve it in tropical 
plantations is for the affected plantations to orga- 
nize a system under which they can always obtain 
expert advice regarding their own particular prob- 
lems of defence. Following upon this lecture it 
was suggested that I myself should go to Ceylon 
in order to study the subject at first hand. The 
Ross Institute, which has been founded for such 
purposes and has received much welcome support 
from Ceylon, assented; and the expenses were 
generously guaranteed by the Colombo Commercial 
Company ; by Messrs. Rowe, White and Co. ; by the 
Ceylon Tea Plantations Co.; by Messrs. Harrisons 
and Crosfield; and by the Grapd Central (Ceylon) 
Rubber Estates. Consequently, I left Liverpool 
by the Bibby Line on December 11, 1925, and 
arrived at Colombo on January 4, 1926. I remained 
in Ceylon for more than six weeks, left Colombo on 
February 17, and returned to London via Marseilles 
on March 7. 
On arrival in Ceylon I received a very kind wel- 
come from His Excellency the Governor, Sir Hugh 
Clifford ; from the Hon. Dr. J. F. E. Bridger, Prin- 
cipal Civil Medical Officer; from Mr, H. F. Carter, 
the Government Malariologist (who had been with 
me at the Liverpool School of Tropical Medicine 
years previously); and from many other gentlemen. 
Next day, Mr, W. Forsythe (a member of the Coun- 
eil of the Ross Institute) and Mr. C. D. Sparkes 
took me for a preliminary survey of estates in the 
Kelani Valley; and on the same day I gave an 
address to the Ceylon Estates Proprietary Associa- 
tion at Colombo, Mr. G. C. Slater in the chair. On 
January 8 I addressed the Planters’ Association of 
Ceylon at Kandy, Mr. J. W. Oldfield in the chair. 
Meanwhile, my tour among the estates was arranged 
by Mr. Slater, Mr. Forsythe, and Mr. C. L. Carson- 
Parker ; and during the tour I was invited to address 
the planters at Tebuwana Club on January 16; at 
ee MP e 
1 A report delivered to the Ceylon Association, London, on 
April 9, 1926. 
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Kaluganga Gymkhana on January 20; and at Rat- 
napura on January 30. My warm thanks are due 
to the kind hosts who entertained me during the 
tour—to Mr. H. W. Roy Bertrand at Govinna 
Estate; to Mr. and Mrs. E. C. Hawkins at Dum- 
bara Estate; to Mr. E. Gordon Brooke at Hanwell: 
Estate; to Mr. and: Mrs. A. J. Ingram at Pelma 
dulla Estate; to Mr. and Mrs. C. de E. Collin 
at Pitiakande Estates; to Mr, J. Sheridan-Patterson 
at Delwita Estates; and to Mr. H. D. Garrick (to 
whose enthusiasm for the Ross Institute it is so 
much indebted) at Ukuwela. I am also much 
obliged for hospitality and also for information to 
Mr. and Mrs. Slater; to Mr. and Mrs. Oldfield: 1 
the Hon. Mr. and Mrs, Kindersley at Kandy; th 
Hon. Mr. T. L. Villiers, Mr. John Still, Mr. Blythe, 
Mr. and Mrs. Wedderburn, and Mr. Sudbury w 
Anuradhapura, -and to other obliging friends. — 
Anuradhapura, Mr, Carter, the Government Malar 
ologist, and Mr. W. H. Schokman, who assists hw. 
there, showed me their careful and successful m- 
quito-control works now in course of elaboratior 
Before departure, I broadcasted on the subject “ 
malaria at the Central Telegraph Office, and again 
addressed the Ceylon Estates Proprietary Assoc: 
tion on February 15; and lastly, received the hospi- 
tality of their Excellencies, Sir Hugh and Tail 
Clifford at Colombo, My only regret is that war’ 
of time compelled me to decline some invitation: 
to lecture and obliged me to forgo calling upor, 
some gentlemen whom I particularly wished to sèe 
I am also much indebted to Sir James Lochore ani 
to Mr. W. Shakspeare (Vice-Chairman of the Ross 
Institute) for valuable assistance; and last, but far 
from least, to Mr. G. H. Masefield for his fulls- 
informed and whole-hearted support of  malari 
control in Ceylon, as well as for organizing my vi 
there. 

It will be unnecessary for me to repeat the ge" 
eral remarks on malaria which I made before tt 
Ceylon Association last October; but it is advis»: 
to re-emphasize some points there dealt with. Om 
cannot say that beyond a few special anti-mu 
campaigns here and there, the British Empire his 
fully utilized even yet the discovery that malaris `s 
carried by Anopheles mosquitoes—which was niii 
in 1898-99, more than a quarter of a century àz' 
The explanation of this delay is that, theoretically 
malaria may be prevented in several different w> 
(namely, by the use of mosquito nets, by the app 
cation of '* culicifuges ” to the skin, by the regul.’ 
taking of quinine, by segregation, and by the z! 
eral method of mosquito-control) so that sanits^ 
officers have been divided by their own embarrs- 
ment of riches in regard to malaria-prevention : se 
have preferred one method and others have pr 
ferred another method, while the Governments f 
our tropical dependencies have never been able * 
allot large enough funds for any of such work 
general scales. Tho great successes against mal” 
namely, those in the Federated Malay States 
the Panama Canal zone, and in the Suez €^ 
zone. have been effected by wealthy comp»! ` 
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rather than by Colonial administrations ; and Govern- 
ments can searcely be expected to allot large sums 
vntil a full decision has been reached regarding the 
best manner in which to employ those funds. 
During the whole of this ‘‘ negative phase,’’ how- 
wer, there has been a steady advanee in one direc- 
tion, due partly to enthusiastic medical men and 
partly to well-trained entomologists—I mean the 
letermination of the exact species of mosquitoes 
which carry malaria in different countries and the 
letailed observation of their habits, their breeding 
places, their seasonal prevalence, and their capacity 
is carriers of the disease. These studies have been 
set forth in a number of admirable scientific publi- 
eations—which, of course, are little known to the 
general public. It cannot be any longer pretended, 
is was pretended twenty years ago, that we do not 
possess sufficient knowledge of mosquitoes to justify 
us in spending money for controlling them, But, 
ws I have said, though we have now obtained all or 
most of the knowledge necessary for mosquito-con- 
trol, yet the final stage of active publie mosquito- 
repression has searcely been reached even now. 
But there is one direction in which I have 
observed a very distinct improvement. Apart from 
the Anopheles mosquitoes which carry malaria, 
there are in the tropics, as everyone knows, a 
number of domestic species belonging chiefly to the 
genera Culex and Stegomyia, which commonly 
infect all human dwellings and which cause much 
annoyance to human beings, while they even some- 
times carry dengue, yellow fever, and filariasis. 
The whole time that I was in India, from 1881 to 
1899, I always observed that these species tended 
‘o swarm in private houses, hotels, and even in 
hospitals; and I frequently estimated that, in spite 
of mosquito-nets, punkas, fans, and thick socks, I 
was bitten at least two or three times every twenty- 
four hours by one species or another. In some 
places the plague of mosquitoes became more than 
t mere annoyance—for instance, I remember my 
own miserable experiences when I stayed for a night 
ina Colombo hotel in the year 1888. The insects 
abounded everywhere in the tropics. They would 
bite one's ankles at dinner parties and would show 
extreme intelligence in entering mosquito nets with 
the smallest holes in them. Even so late as 1902, 
when Sir William McGregor and I stayed in the 
Suez Canal Company's houses at Port Said and 
Ismailia (whence the mosquitoes have now been 
banished) we were plagued almost beyond endur- 
‘tice by them. I have not visited India again since 
1809 (except for a week's stay at Bombay in 1908), 
until the visit to Ceylon now being dealt with; and 
I notice an immense change in this respect. During 
the whole six weeks of my stay I do not remember 
to have been bitten once (though I am a very popu- 
lar subject of mosquitoes’ attentions), and I saw 
only about six mosquitoes the whole time, during 
which I resided in four large hotels and in seven 
Planters” houses, and visited several other buildings. 
Doubtless the domestic mosquitoes still continue to 
abound in many private houses, in native huts and 
habitations, and elsewhere; but the improvement 








already manifest in the hotels and other places 
mentioned is a welcome augury for the future. The 
mere comfort of life in the tropics is vastly enhanced 
by the absence of these little pests, the common 
domestic mosquitoes. The improvement has been 
due simply to the spread of knowledge. Nearly 
everyone in the tropics now, knows that mosquitoes 
may carry diseases and that they breed largely in 
gutters, in pots and tins round houses, in water- 
butts, and in roof-gutters. Intelligent persons can 
reduce the plague in their own houses in many 
places, though certainly not in all. The improve- 
ment has been a subconscious one, which can 
scarcely be detected except by those who, like my- 
self, have had a long previous experience of tropical 
life. 

Malaria, however, is not carried by these domestic 
species of mosquitoes, but by the Anopheles, most 
of which breed in natural ground-waters apart from 
habitations or not necessarily close to them, No 
single householder can decree the banishment of 
Anopheles from his house simply by looking after 
his own premises. For Anopheles concerted public 
action is necessary. And now I have great pleasure 
in recording the admirable work done recently in 
Ceylon by the Public Health Department of the 
colony, especially by Dr. Bridger and the malari- 
ologist, Mr. Carter. Mr. Carter was appointed only 
a few years ago, but has already done an immense 
amount of detailed, but necessary, researches on 
the mosquitoes in the island, especially the Ano- 
pheles. His office in Colombo is a useful, though 
not a large one; and it has been collecting extensive 
records of the habits and distribution of the insects 
—with the assistance of several capable workers. 
Carter's brochure on the ‘‘ Anopheline Mosquitoes 
of Ceylon" (The Times of Ceylon Co., Colombo, 
April, 1925) is a brilliant little compendium, and his 
reports already published in the ‘‘ Annual Report of 
the Medical Department, Ceylon,’’ for 1924, pages 3 
and 58, give much exact knowledge necessary for 
maltaria-control throughout the island. During my 
visit he was engaged upon writing a still fuller 
report; and I am glad to hear that his services 
are to be continued in the colony. We may be 
convinced that under Dr. Bridger the work of 
malaria-control will be pushed as far as funds and 
circumstances allow. In fact, the malariological 
department is another advance far beyond anything 
which I saw in the East before I left it in 1899. 
With enlargement, with more generous financial 
support, and with the more enlightened assistance 
of the whole public in Ceylon, it will, I am con- 
vinced, effect a very great improvement as regards 
malaria throughout the colony, 

Another piece of work done by Mr. Carter has 
been to make an estimate of what are technically 
known as spleen-rates in Ceylon. This test consists 
in ascertaining the proportion of people in any 
locality who show enlargement of the spleen—a 
pathological condition due, with rare exceptions, in 
Ceylon only to malaria, I need not discuss the 
method here. It has been employed throughout 
the tropies for many years. Roughly speaking, the 
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larger the spleen-rate, that is, the greater the pro- 
portion of people with enlarged spleen in a locality, 
the greater the rate of malarial infection in that 
locality. Further refinements are obtained by 
noting the average sizes of enlarged spleens in the 
inhabitants; and the test is specially valuable 
amongst the new comers, that is the children. Mr. 
Carter has prepared many maps showing the spleen- 
rates in very many areas all over Ceylon, and I was 
able to verify some of these rates In the neighbour- 
hoods visited by me. From these it appears that 
malaria is most prevalent, as he says, in the plains 
to the north and east of the central mountain mass; 
and this fact is largely, if not quite fully, explained 
by the special prevalence of the  malaria-bearing 
species of Anopheles in the affected districts. 

All these are technical matters which it is un- 
necessary for me to discuss here, as they have been 
already fully dealt with in the reports of Dr. Bridger 
and Mr, Carter. I myself was concerned specially 
with malaria in the plantations, and the best organi- 
zation for dealing with it. Here we may remark, 
to begin with, that the official Malaria Department, 
appointed and paid for by Government, is neces- 
sarily concerned chiefly with the towns and villages 
of the general population. As with sanitary depart- 
ments elsewhere, it cannot with its present income 
and organization deal fully with private estates, that 
is, with large rural areas distinct from the civil 
population. Government keeps an eye on housing 
schemes, general sanitation, hookworm disease, and 
other communicable maladies; but the publie funds 
now available will scarcely suffice for anfi-malaria 
sanitation for the whole of the 25,365 square miles 
in the island. The main point for me to consider, 
then, in reporting upon malaria-control on private 
estates in Ceylon was concerned with the best 
organization for this special purpose. 

Two courses appear to be open to the planters, 
namely :— 

Scheme A.—To contribute funds to the Colonial 
Malaria Department in order to enable it to inspeet 
and advise upon malaria-control for every malarious 
plantation, as well as for the general population. 

Scheme B.—To appoint one or more Plantation- 
Malariologists for the special purpose of dealing with 
plantation-malaria—to work, of course, in touch 
with the Government Malaria Department as much 
as possible, but to be supported by the estates. 

I had several conversations with Dr. Bridger and 
Mr, Carter on these points, and also consulted the 
Office of the Colonial Secretary about them, Regard- 
ing Scheme A, there appears to be some difficulty 
as to whether Government would accept ad hoc 
contributions from any private properties. This 
point could not be decided during my brief visit; 
but, personally, T should think that arrangements 
ought to be quite feasible, given goodwill on both 
sides. The Colonial Malaria Department would 
have to survey all the malarious estates in order to 
detect the breeding areas of the mosquitoes, and 
would then have to advise and help managers of the 
estates as to how best to deal with these breeding 


areas. This would imply merely an enlargement 


of the staff of the Malaria Department enabling it 
to cover the estates as well as the towns and villages 
of the general population. What I had in mind 
under this heading was that the planters might con. 
tribute an annual sum to the colonial revenue, bit 
ear-marked for the express purpose of malam 
control in the plantations, in order to provide s 
many assistants to the Colonial Malaria Department 
as it would require to enable it to deal with the 
malarious estates. But this would involve certain 
administrative difficulties between the planters on 
the one side and Government on the other, and I 
was not sure when I left Ceylon that these adminis 
trative difficulties could be overcome. 

If they cannot be overcome, then the planter 
should take steps to appoint special malariolozists 
for looking after their own estates (Scheme Bj—« 
has been done so successfully by the planters in the 
Federated Malay States, assisted by Sir Malecm 
Watson, Mr. C. Strickland, and other gentlens 
there. Under this heading I should strongly advis: 
the planters to acquire the services of at least on» 
active, fully-trained and qualified European : 
advise all the malarious estates, with necessary 
assistance. ^ Unfortunately, the number of such 
men available is by no means large at the mome:: 
I fear I can suggest only a few names, while mes 
who are sufficiently qualified for the work and al 
possess a knowledge of local conditions in Cer: 
are very few indeed. Whoever is appointed must 
be given a proper salary, with sufficient tenure, and. 
some arrangements for a pension, because a shor 
time man will scarcely be able to throw his whe 
heart into the subject. He must be provided wt! 
a house at a central spot, a motor car, and also s 
small laboratory; and will certainly need som 
native assistants, and perhaps even a European o 
later on, at least during the malaria season. Hx 
work will be fairly heavy until he has made aceure 
malaria surveys of the affected properties, and bs 
{ime should not be spent on hospital or other mc 
cal practice; but perhaps other sanitary duties 2 
connection with the estates may be entrusted to he 
subsequently—so that he might ultimately devel 
into an Estates’ Health Officer. Several of us wh 
considered the matter together thought that th 
cost would be about £2,000 a year, at least. Ths 
would be exclusive of the cost of the actual m^ 
quito-control measures, which - would have to be 
borne, when possible, by each affected estate £ 
itself. Whether Government would render finanes 
help for Scheme B I cannot say, but it may l* 
asked for. 

On the other hand, Scheme A might cost th 
planters less beeause their malariologist would lv 
already provided by the Government Health D 
partment and the estates would have to pay or" 
for such assistants as he might require for inspec’ " 
and supervision in them. In both cases they w” 
probably have to pay at least part of the cost of t" 
actual mosquito-control measures, whatever thes 
may be. 

T laid these alternatives before the Ceylon Ests' 
Proprietary Association before my departure: ^" 
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iscussion regarding them was not then sufficiently 
lvaneed to enable me to advise definitely which 
‘them would be the better one. I formed such a 
gh opinion of the Government Malaria Depart- 
ent that I should like to see the whole anti-malaria 
ork in Ceylon placed under it, if possible, for the 
ke both of economy and of, unity of control 
theme A), Failing this, the second alternative 
ieheme B) should be adopted—and I can see no 
ird course available. 

Both alternatives will be, and must be, a source 
expense. All malaria-control, and, indeed, sani- 
tion in general, is a source of expense. But it is 
X yet always elearly apprehended that malaria, 
ce other diseases, is also a source of expense—and 
wally of much greater expense than preventive 
easures are likely to be. It is useful to consider 
is subject from a strictly business point of view, 
tite apart from humanitarian interests. ^ Every 
ise of malaria, both among staffs and among 
bourers, costs money; and sometimes large sums 
! money have to be wasted under this heading. 





waters of the dangerous Anopheles there than on the 
slopes of the hill. 

I have no doubt that similar figures can be ob- 
tained for all the estates in the island ; and, besides 
the waste of productive labour, numerous other 
expenses are caused by the disease—hospital and 
other medical expenses, maintenance of families, 
and so on. My main argument is, therefore, why 
waste thousands a year in consequence of malaria 
when a few hundreds a year may suffice to prevent 
or at least to diminish it? Even if the preventive 
measures cost as much as the malaria costs (which 
will probably be very seldom the case), the humani- 
tarian benefit in the saving of sickness and death 
will still turn the seale in favour of prevention. 
There is no alternative left—either prevent your 
malaria or continue to lose thousands a year in con- 
sequence of it. 

How should the money be raised to pay either 
for Scheme A or for Scheme B?  Evidently by sub- 
scription. The planters themselves must agree 
upon the terms; but the following points may be 


MALARIA-EXPENSES AND SPLEEN-RATES ON A GROUP OF Four CONTIGUOUS ESTATES IN CEYLON. 


December, 1925, tapped 31 days. 


January, 1926, tapped 27 days, 





Number of 


Total 





Number of 








` Total 
tapping Actual Short. loss i , tapping Actual Short loss Spleen-rat: 
viocks of tapped ortagi money | Blocks of tapped ey iin pleon-rate 
Rs. cte. i Rs, cts, Per cent. 
state I... 527 495 32 299.20 | 476 476 Nil Nil 15 
state II... 310 266 44 411.40 270 234 36 367.20 51 
state ITI 1798 15874 2103 1967.75 || 1566 1141 425 4335.00 76 
state IV 1209 718 496 4637.60 | 1053 ... 506 547 5579.40 76 
state V ... 1230 9973 2324 2173.45 | 1148 -... S87 261 2662.20 Not taken 
—_— | —— -——— — 
Total... 5074 4059 1015 9489.40 || 4513 3244 1269 12943.80 
Total crop in December 22896 Ib. at 54 lb. per coolie, 5582 1b. loss Total crop in January 19874 lb. at 6 lb. per coolie, 


at Rs. 1.70 = Rs. 9489.40. 


lere, for example, is a table prepared by one of the 
ost capable rubber planters in Ceylon before my 
rival (except for the last column). It gives the 
etual loss in the tapping of the rubber-trees due to 
|sortage of labour caused chiefly by malaria in 
ecember and January last in a group of five estates 
nder him. Estate I is some hundreds of feet up 
n the hill above the plain; Estate II is lower down 
nd nearer the plain; and Estates III, IV and V are 
ht out on the plain away from the slope of the 

Ml, 

It will be observed that the cost of the malaria 
creases in the same order. Now I took the spleen- 
ites on the first four estates before I had seen the 
lanager’s table; and these spleen-rates are here 
ntered in the last column, It will be seen that 
hey vary remarkably in agreement with the mone- 
ary loss shown by him. That loss amounted to 
early £1,000 for the five estates in January alone, 
nd varied from nil on Estate I on the hill (with a 
ipleen-rate of only 15 per cent.) to a sum of Rs.5,570 
m Estate IV on the plain (with a spleen-rate of 76 
er cent.) The increase of the spleen-rates (and 
of the Pecuniary losses) in the estates on the plain 
Was due to the greater frequency of the brecding- 


| 7614 lb. loss at Rs. 1.70 = Rs. 12943.80. 
submitted for their consideration. The Ceylon 
estates may be classified as follows : — 

Group l.—Estates (chiefly tea-estates) which are 
above or outside the malaria range and on which 
only imported cases occur. 

Group 2.—Estates within the malaria range, but 
on which epidemics of malaria occur only occasion- 
ally. 

Group .3.—Estates whose coolies become infected 
from adjacent areas such as neighbouring estates, 
or towns or villages. : 

Group 4.—Estates whose malaria is due to their 
own mosquito-breeding areas. 

Until complete malaria-surveys of all the estates 
have been made, it will be diffieult to say to which 
group any one estate belongs, except perhaps those 
happy plantations of Group 1 which are entirely 
above the malaria range. On many estates malaria 
may be absent to-day but may abound to-morrow 
(Group 2), and then in consequence either of con- 
tiguous foei of infeetion (Group 3) or of their.own 
breeding waters (Group 4). Malaria is a disease 
which is by no means always fixed to the same 
localities, but of which wide epidemics may occur 
(as shown by numerous eareful investigations). In 





E 





THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. [May 15, 1926 © 








such epidemics the estates of Group 1 may be put 
to considerable expense in consequence of imported 
cases, and even such estates are therefore distinetly 
interested in the whole subject. I conclude, there- 
fore, that it would be proper for all the estates to 
join in the malaria subscription; and as many 
estates (Group 3) suffer from infections contracted 
in neighbouring houses, villages, and towns, I think 
that Government may justly be asked to assist 
either Scheme A, or by adding an adequate sum to 
Scheme B. If all the estates in Ceylon can be 
persuaded to subseribe, the total cost to each would 
be inconsiderable as regards the  malariological 
department itself; but actually malarious estates 
(Group 4) would still have to bear the cost of deal- 
ing with their own breeding waters, unless neigh- 
bouring estates or Government can be induced to 
help—as may often be the case. Pending consul- 
tations and decisions on these points, I advise the 
more progressive estates to raise a '' malaria sub- 
scription ’’ at once among themselves and to set 
to work without delay. They are likely to save 
much of the money they are now spending in con- 
sequence of the disease; and other estates are sure 
to join them as soon as good results become mani- 
fest. All the main scientific facts have been demon- 
strated for many years; and there is no good reason 
for procrastination. 

The Ceylon Publie Health Department has 
already commenced considerable schemes for 
malaria-reduction at Trincomalee, at Anuradhapura, 
at Mahara Prison, and elsewhere, chiefly by mos- 
quito-control. Apart from older attempts in this 
line, a campaign has recently been described in the 
Supplement to the Indian Medical Gazette, March, 
1926, page 1, which says: '' Mr, R. Senior-White, 
F.E.8., records the eradication of malaria from a 
rubber estate in Ceylon with a total population of 
357 souls. From 1914 to 1921 malaria cost the 
estate approximately Rs. 831 per annum in loss of 
working days, and the population of 357 showed an 
annual average of 830 admissions to hospital for 
malaria. The expenditure upon prophylactic 
quinine was Rs, 352 per annum. In 1919 a survey 
was carried out, and Anopheles maculatus (an Ano- 
pheline mosquito) incriminated. Its breeding 
places were thoroughly dealt with, chiefly by oiling, 
at a eost of Rs. 195 per annum. The annual aver- 
age number of deaths from malaria dropped from 
13 to 4, with an estimated saving of Hs. 480 per 
annum on increased number of days’ work. The 
example is a small one, but it is typical of results 
which eun be multiplied almost indefinitely upon a 
much larger scale." See also a paper by Mr. 
Senior-White in the Bulletin of Entomological Re- 
search, January, 1926 (Imperial Bureau of Ento- 
mology, 41, Queen's Gate, London, S.W.7), which 
has just reached me. 

In 1902-3, the Suez Canal Company, acting on 
my advice, entirely cleared its capital town, 
Ismailia, of mosquitoes, Stegomyia, Culex and Ano- 
plicles (and also of its malaria), and a few years 
later, Dr. B. H. Ross achieved the same result at 
Port Said. When we passed through the Canal 


during my recent journeys both to and from Colombi 
I heard from several residents in those towns tha! 
this happy riddance has been maintained by the 
local sanitary authorities. It is notorious also thw 
several large cities in North and South Americ: 
(besides the Panama Canal zone) have also be 
almost entirely freed from the  mosquito-plagu: 
The day will come when all well-managed towns an: 


estates in the tropies will get rid of mosquitoes ju- | 


as they now deal with bugs, lice, and other vermu. 
—not to mention lions and tigers!—and the whol: 
of my advice to Ceylon is to follow these exceller: 
examples as soon as possible. 


The other methods for malaria-reduetion besid:: | 


mosquito-control have been tried in Ceylon, bu: ar | 


not very favourably reported upon by Mr. Carter. 
Coolies and their families can seldom be persuaded 
to take quinine regularly, except when they hw 


fever; and when I was Consultant in Malaria at th | 


War Office during the war quinine-prophylaxis * 
Salonika and elsewhere proved to be only a t.: 
porary safeguard against malarial fever. - Nets an) 
screens, culicifuges, gloves and veils are also imp 


sible for coolies, and are useful only in the absene | 


of proper mosquito-control; and, as I have said, | 
was not conscious of being bitten in Ceylon, in spit: 
of faulty bed-nets, or often no bed-nets at all. Mr 
Carter is breeding large numbers of the small fs! 
which eat mosquito larvee, and he finds them usei 

in wells. In my opinion, inadequate or unneces 
sary wells should be filled up altogether as much :- 
possible. There are always great difficulties con- 
nected with paddy-fields, which often, though bx : 

means everywhere, breed the dangerous species © 
mosquitoes: the rice-plots cannot usually be drain 
away without interfering with private rights and «^ 
in different conditions at different seasons, som- 
times suitable and sometimes unsuitable for Av. 
pheles larve. In fact, this point, and the quest- 
of borrow-pits, seem to provide the principal prè 

lems of Anopheles-control in Ceylon. The futur » 
sure to. yield improved solutions. 

This is not the place for technical details, i1‘ 
mention should be made of '* Paris Green." 
chemical powder, which, when blown on to the «ur 
face of a pool, poisons the Anopheles larvæ only. »5 
demonstrated in America. A sample given te ne 
by the Colombo Commercial Company was handel 
over to Mr. Carter for trial; and the numberof the 
Indian Medical Gazette already mentioned describes 
a very encouraging experiment in Bombay with th + 
substance (page 115). The drawback about it * 
that it does not kill other mosquito larve. — Fer: 
quarter of a century I have urged that search show! 
be made for an ideal larvicide, which can be thrown 
on to pools in the form of small pellets that v` 
float on the surface of the water and destroy 
kinds of mosquito larve there without injuring cmp 
or cattle—and I hope to recommence the inves: 
gation this summer (after previous failures). Recer! 
studies of the relations between larvie and the hydr 
gen-ion contents of various waters made by Ms. 
Gregor, Buxton, and Senior-White (op. cit.) are als 
very promising—though one suspects that these con 
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ditions may affeet the food of the larvie more than 
the larvie themselves directly. 

Somewhat too much is being made of small differ- 
ences in the habits of different species of Anopheles 
lurve. In his selection of waters whieh require 
treatment for malaria control, the wise malariologist 
will look not only on those which breed culpable 
mosquitoes to-day, but also at those whieh may do 
so to-morrow. He will, moreover, try to remember 
waters which breed mosquitoes that annoy without 
carrying any infection, He will cast the net of 
inosquito-eontrol as widely as possible so as to in- 
clude as many of the insects as he ean. The costs 
may sometimes be a little more, but the results are 
likely to be far more complete and satisfactory. On 
the other hand, where the costs are likely to be much 
more, he will have to think twice over his recom- 
mendations: and the conclusion must depend on 
local eonditions. 

I was told that the malaria-bearing species of 
Anopheles have not even vet been fully and satis- 
factorily ineriminated in Ceylon by cultivating or 
finding the malaria-parasites in them. This should 
be done at an early date. Quite possibly, if not 
probably, certain local varieties even of known 
malaria-boaring species of Anopheles may be inno- 
cent, and vie» versa. Strain as well as species is 
sometimes concerned in the carriage of parasites, 

Much annoyance is caused in many estates in 

Ceylon, as well as in numerous other parts of the 
world, by minute little black flies commonly called 
eye flies, which constantly buzz in the eves and 
enrs, spe cially i in open ver rindahs during the heat of 
the day, Very little definite appears to be known 
about these insects; but from the fact that they 
abound much more in certain spots than in other 
places I conjecture that they breed in. connection 
with some kind of plant or tree, or in some other 
purely leeal sites, — If so, they might be easily 
diminished or even banished. I suggest, therefore, 
that the planters might have these flies thoroughly 
investigated, if possible. They are also supposed to 
carry inflammation of the eves, and, in fact, one of 
my children acquired a most severe attack of con- 
jmetivitis in Bangalore many years ago, probably 
owing to infection “carried by these little creatures, 

In conclusion, I hope that malaria-control will 
shortly become general in Ceylon, as it is now likely 
to do in parts of the Indian Empire. All the con- 
ditions for advance are present there, and only a 
suitable organization for private estates rem: uns to 
he established. This, D am sure, will shortly. be 
done, 

———M 
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Cure of Clonorchiasis by Tartar Emetic (A. C. 
Reed and H. A. Wyckoff).—The case is described 
of a Chinese woman, aged 32, who was ex- 
eluded from landing at San Francisco because of 


THE AMERICAN 





elonorchiasis. Her general history, unimportant ; 
health, good; and physical examination, negative 


Slight secondary anemia. Stools constantly showed 
the presence of Clonorchis and Trichuris ova. Six 
weeks’ treatment with neo-arsenobillon and bis- 
muth-potassium tartrate suspended in oil had no 
action on the Clonorchis and Trichuris ova in 
the stools which were constantly present. A course 
of tartar emetic treatments was begun, using a 
fresh, clear 1 per cent. solution in doubly distilled 
water, Intravenous injections of 3 c.c. and 4 e.c.. 
caused very severe local reaction and thrombosis. 
Intramuscular injections were then tried, consist- 
ing of oil contaiming 1 per cent. novocain and 
0:25 grm, tartar emetic per cubie centimetre of 
oil. This method had to be abandoned on account 
of intense local reaction and pain. Intravenous use 
of fresh 1 per cent. tartar emetic in doubly distilled 
Water was again tried; by starting with a smaller 
quantity, using a fine hypodermic needle and in- 
jecting very slowly local reactions were entirely 
avoided, and the patient was cured five months 
later. 

Amabic Colitis. Its Treatment by Trans- 
Duodenal Medication (A. F. R. Andresen).—Each 
year five or six cases of amæbic colitis are treated 
at the Long Island College Hospital. Nearly all 
are of tropical origin, occurring among seamen from 
toreign ships in the harbour, but an oecasional en- 
deme ease is scen. The treatment carried out at 
the hospital has given very encouraging results, 
end the patient shows great improvement within 
forty-eight hours. The active amæebæ are protected 
from destruetion by the plugging of the uleers with 
debris. This plug ean be removed by the trans- 
duodenal enema. Powdered ipecacuanha, given 
through. the tube, immediately after the uleers are 
cleaned out, can get in its ctfeets where most 
needed, Emetine, given hypodermically, may be 
a useful adjuvant. 

Some Observations on the Tertiary Lesions of 
Frambasia Tropica, or Yaws (L. H. Bittner).—The 
author is convinced that rhinopharyngitis mmtilans, 
keratoma plantare suleatum, and juxta-artieular 
nodules are all tertiary lesions of “frambirsia or 
yaws. A case is described of each affeetion. All 
these conditions are helped by neosalvarsan alone; 
m the first, the ulcerative processes ean be cured; 
in the second, the painful fissures ean be healed 
pnd the soreness relieved, while the indurated skin 
beeomes softer; in the third, the nodules are 
diminished, but do not always disappear, Juxta- 
articular nodules, if necessary, can always be 
removed by surgery without recurrence, where 
neosalyarsan fails to cure. 

Erperimental Rat-Bite Fever (M. Theiler).—A 
spirochete closely resembling the Spirocheta morsus 
muris, was demonstrated in the blood of guinea-pigs 
and white mice injected with the blood taken from a 
typical human ease of rat-bite fever. White mice and 
rats are readily infected with the spirochaete. These 
animals show no symptoms but harbour the organism 
in the blood for a long time, Guinea-pigs inocul: ited 
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with the spirochete, after an incubation period ot 
six to fifteen days, develop fever, enlargement of 
the lymph glands, inflammation, and later indura- 
tion of the external genitals and loss of hair. Rabbits 
were infected’ by subcutaneous, intradermal and 
intratesticular injection of blood containing the spiro- 
chetes. About half of the animals used developed 
no symptoms, but their blood was infective for 
guinea-pigs for three weeks after inoculation. In 
the serzm of infected rabbits strong spirocheticidal 
properties are developed. 


The Significance of Cholesterol in Tropical Hydro- 
cele (H. M. Stenhouse).—The study of this malady 
has been carried out at the hospitals of St. Croix, 
one of the Virgin Islands of the United States, 
where it is very common.  Filaria bancrofti infects 
practically the entire populace. — Arteriosclerosis, 
cataract and elephantiasis are frequently observed 
and at an early age. The cholesterol erystals found 
in hydrocele are considered by most authors to be : 
secondary degenerative product, but Stenhouse 
states that the very density of the crystals in 
some fluids is of itself a very strong argument 
ugainst sueh a theory. Hydrocele develops approx- 


imately in one man in eight in St. Croix. It is 
especially associated with active sexual life; 
it affects both sexes and becomes gradually 


more common as we advance through successive 
age periods.  Filaria bancrofti takes first place 
among factors tending to induce hydrocele. The 


nature of the occupation and hereditary tend- 
eneies must be borne in mind. No partieular 


incident has been found to excite the process. 
Hard work of body may be a partial antidote 
against hydrocele. 


Occurrence of Anopheles vestitipennis in Porto 
Rico (H. A. Johnson).—This is the first time that 
larva or adult male of the species has been 
found in Porto Rico. The recognized home of the 
species seems to be Central America, and unless 
the species has been generally overlooked in the 
West Indies the finding of A. vestitipennis so far 
away from its natural haunts is of particular 
scientific interest. 


The Influence of Obstacles Unconsciously Erected 
against. Anophelines (Housing and Screening) upon 
the Incidence of Malaria (M. F. Boyd).—In this 
survey 504 houses were examined, in which there 
were 298 cases of malaria, or 11°6 per cent. of the 
population in that area. Blood smears from 175 
individuals showed the presence of Plasmodium 
vivax in fifty-six and P. falciparum in twelve. 
None of the dwellings in the survey area could 
be elassified as mosquito-proof, yet it is seen that 
a house which may not meet the requirements of 
so-called mosquito proofing can nevertheless afford 
its occupants a considerable degree of protection. 
in places where screening existed it had been done 
ns a flv proteetion, but had served to render the 
accessibilitv of anophelines into the dwellings more 
difficult. The construction of tight, well-sereened 
houses, setually mosquito-proof, should b» en- 
couraged, 
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REPORT TO THE SECRETARY OF STATE FOR THE Coro. 
NIES ON THE OUTBREAK OF PLAGUE IN THE Gow 
Coast CoLoxy AND ASHANTI. By Professor Sir 





William Simpson, C.M.G., M.D., F.R.C.P., 
D.P.H. Published by the Crown Agents for the 


Colonies, 1925. 

This Report, like all the previous ones presented 
by Sir William Simpson, is the work of a practised 
hand. He describes the outbreak of plague whicl) 
occurred in Seecondee and Coomassie, on the Goli 
Coast, in 1924, and on the conditions which favoured 
its prevalence. He points out that until 1924 ther 
had been no serious outbreak of plague on the Gold 
Coast since 1908, and attributes some of this immu- 
nity to the faet that the Gold Coast does not possis 
any port with a harbour which admits vessels ulong 
side its docks, and thus lessens the danger o' 
importation of the disease by infected rats. Th 
conditions prevailing in Seecondee and Coomassi. 
which render these towns vulnerable to enden» 
diseases, are pointed out, together with the measur 
necessary to prevent further reinforcement from 
other infected countries. A series of instructis 
photographs of the conditions encountered complet 
this excellent report, EIE. TV 





Tur HEALTH or tHe Workers. By Sir Thonis 
Oliver, M.A., M.D., D-Se., LL.D., b.CL. 
F.R.C.P., Professor of the Principles and Practic: 
of Medicine, University of Durham and Collis 
of Medicine, Newcastle-upon-Tyne. London 
Faber & Gwyer, Ltd. (The Scientific Press), 1225 
Pp. 226. Price 2s. 6d. net. 

This small volume constitutes one of the nev 
series of Modern Health Books edited by Protess” 
Fraser Harris, who, in his Introduction to the serie 
states that ** every volume has been written, for th 
benefit of the general publie, by a first-rate auth: 
rity. It is (as it were) a ticket of admission for « 
and sundry to the marvellous laboratory whe? 
science is remaking the modern world." He he 
certainly succeeded in obtaining a first-rate authori!) 
to write on trades as they affect the lives of th 
workers in Sir Thomas Oliver, who, while avoiding 
the use of too technical language, has given us ?" 
interesting and authoritative, albeit brief, accoun 
of the various medical and social problems e" 
nected with industrial occupations. EET 


LOCALIZZAZIONE DEI CENTRI CORTICALI PER MOVIMENT 
LARINGEI. Luigi Bellucci, Siena, S. Bernar 
This study of the localization of the core 
centres for laryngeal movements constitutes a han! 
some monograph of 204 pages, with many eharts 
illustrations, and an extensive bibliography. It% 
divided into three parts dealing with historical a | 
literarv, experimental and anatomico-patholozie | 
and elinieal data respectively, together with a sum 
mary of general considerations and conclusions. Ii 
should prove of great value to those interested 
this special subject. F. E.T 
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Sn ES E Se 
Obituary. 

James CaNTLIE, K.B.E., M.A., M.B., C.M., 
LL.D.Aberd., F.R.C.S.Eng., D.P.H.Lond., was 
born in Banffshire, on the Fiddoch, a tributary of 
the lower Spey, in 1851. In the University of 
Aberdeen he graduated with honours in Arts, and 
with honours in Surgery after completing his 
medical education at Charing Cross Hospital. 
From this he also took the F.R.C.S., and here 
he served the various house appointments. A 
little later we find him Demonstrator of Anatomy, 
and presently Assistant Surgeon. In these ap- 
pointments he laid the foundation of his name 
as a tutor, coaching a succession of candidates 
who took the highest places in the Examinations 
for the Publie Services. A short visit to German 
Universities and service in Egypt in the Cholera 
Outbreak Commission of 1882, as one of *''the 
twelve apostles,” were pleasant breaks in his 
hospital work. 

It was in those early days that Cantlie was in a 
quite casual way introduced to one of the chief in- 
terests and occupations of his life—ambulance—by 
areumstanees, almost dramatie, known only to his 
personal friends. He happened to be asked, through 
me, to lend a hand in editing the first edition 
of a Manual on First Aid to the Injured being 
drawn up for the St, John Ambulance Association by 
my friend, Surgeon Major Peter Shepherd, who 
was suddenly ordered to the front in Zululand and 
had to leave the book unfinished. Shepherd fell 
in Isandhlwana, Cantlic threw himself with all his 
heart into application of the principles and methods 
of ambulance to the circumstances and necessities 
of civil, as adopted in military, life; became associ- 
ated with the Order of St. John as a Divisional 
Surgeon; and set out to improve and extend publie 
provisions against accidents and other untoward 
events by training not only railway servants and 
faetory hands—male and female—but the general 
population, in the elements of anatomy and of 
First Aid to the sick and wounded. It was work 
fited to be of service to his country in war as well 
isin peace, This was his first step in the direction 
of publie work of this kind. 

A second step was momentous; and Cantlie’s 
credit for the issue of it must not be forgotten. 
He determined to introduce ambulance drill in the 
Volunteer Medical Service where he was serving as 
Surgeon to the London Scottish. He made light 
of criticism, called for volunteers from his students 
at Charing Cross, drilled them, and—braving autho- 
rty—had the courage to ask and the good fortune 
to secure the consent of Lord Wolseley to inspect 


his little company when he came to distribute the 


prizes at the Medical School in 1883. His devices 
to bring together the volunteer students of the 
different London hospitals by furnishing the Corps 
with uniform and a band, although fitting material 
for a comedy, led to suecess. He next took his 
men to a field-day. No official protest was made; 
and in due course the new Corps was recognized. 
Cantlie had ‘‘ raised " the Volunteer Medical Staff 
Corps, destined to become the R.A.M.C.(T.F.), * 
and to be of priceless serviee in the war, and 
with much other good work to be rewarded with 
the rank of Lieutenant-Colonel and a Knighthood. 

The year 1887 found him making a complete 
break in his career as a Surgeon and Teacher in 
a London hospital, and in his active work, but not 
his interest, in ambulanee. Manson asked me to 
send him a partner in his practice at Hong Kong, 
and Cantlie went out. There he spent nine years 
of busy life. But medical and surgical work was 
only part of his occupation. He accomplished a 
third achievement: he found time to lay the founda- 
tion of a University. Notwithstanding Manson’s 
hesitation, Cantlie yielded to the desire to teach 
which always possessed him, and opened a School 
of Anatomy- and Elementary Surgery for young 
Chinamen, who were to carry from Hong Kong 
to their ignorant fellow-countrymen in the main- 
land the learning and methods of the West. The 
school flourished and developed into the College of 
Medicine for the Chinese, which is now one part 
only of the University of Hong Kong with its 
three Faculties. Its first pupils were less fortun- 
ate. It was reported that when they reached their 
native parts they were seized and executed as rebels. 
—All but one, who escaped back to Hong Kong 
and safety, Sun Yat Sen, fated to meet his 
teacher years later in London and to be rescued 
by him from imprisonment in the Chinese Em- 
bassy and prospective deportation and death, and 
destined to be President of the Chinese Republic! 

On his return to London in 1896 Cantlie readily 
established himself in practice as a first-hand autho- 
rity in tropical diseases—one who had studied and 
treated them in their natural climate. He secured 
the appointments of Surgeon to the Seamen's Hos- 
pital at the Docks and Plague Officer to the 
L.C.C. He founded and edited this Journal; and 
in it, and generally, took an active part in bring- 
ing home to the Government and the City the 
vital importance of a training in tropical pathology 
and tropical medicine to our imperial trade and 
to the nation. In due course we find him Lecturer 
in the London Sehool of Tropieal Medicine and 
President of the Royal Society of Tronical Medicine. 

All these interests did not serve to distract him 
from ambulance work. On the contrary, he served 
in it more widely and intensively than before. He 
attached himself to the two great organizations 
for ambulance serviee—St. John and the Red 
Cross—giving much time to lecturing and practical 
training in it at different centres; and thencefor- 
ward he never forsook ambulanee as an interest 
and a coneern conducted side by side with practice 
in tropical medicine. It was at this stage that he 
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came to be more and more sought after as the 
leading teacher of the general population in First 
Aid, and as widely known by the publie as in 
the profession, rising to the distinctions of Assistant 
Commissioner of St. John Ambulance Brigade and 
a Knight of Grace of the Order of St. John of 
Jerusalem. He was elected a member of the 
British Red Cross Society, for which he wrote 
three manuals—on First Aid, Nursing and Camp 
Life and Drill. The need and value of all this 
was to be recognized presently ; in the war hundreds 
of pupils passed through his hands, women especi- 
ally qualifying as V.A.D.'s. 

Some of Cantlie's friends have found it difficult to 
account for his pursuit of interests of this kind— 
popular lecturing and ambulance drill—in which a 
rising hospital surgeon and teacher came to interest 
himself permanently in ambulance and First Aid, 
outside the ordinary line of professional work. As 
I knew him from his youth, I recognized that he 
was naturally an uncommonly acute observer and 
critic of men and things; and as the range of his 
observation widened in and after life abroad he 
was constantly finding something that he considered 
should be improved, some public want. Hence 
many of the events of his restless life at Hong 
Kong and at this time, which brought him credit; 
hence, also, many notions and schemes which met 
with eritieism and did not mature. With this critical 
inventive disposition there were united in Cantlie 
other qualities determining the course that he took 
He was impulsive in his projeets, making light of 
diffieulties—at any rate he disregarded them, 
indifferent to criticism, no doubt ambitious. This 
independent spirit of his, aeting on strong convie- 
tions, too often led him to consider only the object 
he had in view, regardless of cost, Other men might 
have spared neither time nor money for the publie 
good in these circumstances, nor did he; but who 
but Cantlie would have saerificed so far professional 
practice and professional advancement in such a 
cause as the pursuit of First Aid and ambulance? 
All the more honour to him! It was for the 
publie good; and through much questioning and 
discouragement he lived to have his labours recog- 
nized bv King and Country. 

Cantlie's three real triumphs by which he will 
always be remembered were the training of hun- 
dreds of V.A.D.'s in the war, the “' raising ° of 
the V.M.S.C.—to develop into the R.A.M.C.(T.F.), 
and the foundation of the College of Medicine for 
the Chinese. Of smaller, but stil of much 
account, were his provision of a portable X-ray 
apparatus for the poor in country places, and his 
scheme for qualifying in First Aid all vouths pro- 
ceeding to business abroad. Of his other original 
notions one remembers a proposal to bring fresh 
air into London from Brighton by means of under- 
ground tubes; to abolish the Eton jacket in boys 
because of the unwise exposure of the renal 
regions: his suggestion that appendicitis mav arise 
in '' piles of the appendix” from congestion of 
the remote roots of the portal system in the 





ileo-colie veins; and his views on the degeneration 
of Londoners and the disappearance of their 
third generation. 

Personally, Cantlie presented a hearty, honest, 
bright manner, expressive of his independent, conf- 
dent spirit as we have described it, The most 
cheerful of companions, he had no match in 
amusing people of all ages. He would nurse an 
infant for an hour on end, give it its bottle, and 
finish the contents himself. Men of his own 
years he entertained with song and story, mostly 
in broad Scots, rendered with appropriate gesture 
He was '' guest of the evening ” at medical dinner. 
in all parts of the country. There and on pla: 
forms he was in his element, and a real artist in 
oratory of this kind. He preached the sermon on 
Hospital Sunday in St. Martin's Church, Trafalzur 
Square. He addressed a Jewish gathering on 
Moses and Hygiene, with particular relation t^ 
plague. And indeed, quite apart from these census 
functions, he had no equal of his time as ; 
lecturer and demonstrator—ready, striking, attrac- 
tive and always interesting and amusing, noted for 
many sayings which no pupil could forget. Our 
readers know that he was equally so in his writin: 
which was his other chief pleasure, 

Cantlie's health and strength began to give wi: 
many months before the end, which mercifulh 
came without distress of any kind. His four sons, 
whom he educated with judgment, are left respec 


tively in positions of publie importance. His wif 
his guide and mainstay, died a few years ay) 


4€ 


leaving him ‘‘ a different man.”’ 

Cantlie's life, when we survey it at its end, ir 
the same generous, kindly spirit which was his own 
is seen to have been a life of service to his country 
—so distinguished in its aims, in its attainments. 
and as an example, as to be worthy of permanent 
record in our national history. 


J. Mrrenett Brrcr 
in) eee ee ee ee) 


Suphilitic Alopecia: Its Relation to New: 
syphilis (U. J. Wile and G. H., Belot 
Archives of Dermatology and Syphilology, Apr: 
1926).—Syphilitic alopecia of the essential tyr 
has a high associated incidence of meninges 
syphilis, as indicated by spinal fluid findings 
The absence of the accepted criteria in the spins! 
fluid cannot, moreover, be accepted as absolute ev 
dence of the absence of such involvement. Mier- 
scopic study shows that the essential syphilitic ul 
pecia is not due to any local pathologie disturbance 
of the scalp, or, more specifically, of the follicular 
apparatus. It is therefore not a true syphilid: 
Clinical analogy affords the suggest ion that it is dut 
tc the action of the endocrines on the nervous 
system, Symptomatic alopecia representing 4 
smaller group of the entire syndrome is a im! 
svphilide, apparently caused by a  perifollieu. ^ 
plasmoma, 
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THE INFLUENCE OF AN ACID REACTION 
ON THE VIRUS OF THE CHICKEN 
SARCOMA (ROUS) AND ITS IMPORTANCE 
IN THE EXPERIMENTS OF DR. GYE. 


By E. Harpe, M.D. 


In the last few years numerous articles have ap- 
peared on the acid reaction of normal and patho- 
logical tissues. This acidity has been found in 
normal active adult tissues, in all embryonic tissues, 
in inflammatory reactions, in cultures of tissues in 
vitro where the cells are in a state of division, and 
also jn dead and autolysing cells, "Ihe importance 
of this reaction is probably great, but it is not yet 
completely elueidated. 

At the present time I am studying the influence 
of aeidity on the origin and development of certain 
neoplasms of chickens and of mammals. In this 
preliminary note I will give the résumé of certain 
experiments with the virus of the chicken sareoma 
(Hous No. 1). . 

Rous and his collaborators have established the 
following facts in their classieal studies on this sar- 
coma. They have shown that this tumour is trans- 
missible by inoculation of a filtrate and that within 
certain limits there is a definite relation between 
the size of the dose inoculated and the time of 
appearance and of the development of the tumour. 
There exists a minimum dose, the injection of 
which produces a tumour; a smaller quantity will 
produce no tumour, even though it contains the 
virus. It is in effect a subtumoral dose. Multiply. 
ing the dose increases the activity of the virus, to 
a certain extent. Here, also, there exists a limit 
beyond which further increase of the virus pro- 
duces no further increase of virulence. Rous has 
also found that with a tumour of low virulence, 
injection of small doses or of the filtrate may be 
followed by a tumour which appears only after 
the elapse of some weeks, develops slowly for a 
time, and then regresses. The virus with which 
I worked is not very virulent. Chickens live five 
to eight weeks after being inoculated with the 
grafts. 

With these facts so definitely proven, I am able 
to study the influence that acidity may have on 
this virus. 1 to 2 grm. of a chicken sarcoma were 
ground up, mixed with physiological salt solution 
or Ringer’s solution, and filtered through sand and 
paper pulp. This filtrate was neutral or slightly 
alkaline. I divided it in two parts, the first was 
left neutral, the other part was acidified with an 
acid salt KH,PO, to a pH 5:5. An equal dose of 
each of these solutions was iniected into the pectoral 
museles of a chicken, one dose in the right side, 
the other in the left. 

On the side of the acid injection a tumour ap- 
reared within twelve days and invaded the entire 
Pectoral muscles, whilst following the control 
neutral injection there was a small tumour three 


————_— 





weeks later, which developed very slowly, and at 
the death of the chicken was only 2 to 3 centi- 
metres in size, 

In this experiment the slow apparition of the 
tumour, its limited growth produced on the control 
injection, neutral solution, shows it to be a dose 
of the virus at its lower limit. The addition of a 
small quantity of an acid salt is sufficient to 
activate this minimum tumoral dose so that it 
acts as a multiple dose. As we have said before, 
Rous showed that the rapidity of appearance and 
development of this sarcoma is proportional to the 
dose or virulence of the virus, 

With a multiple dose of the virus the tumour 
produced by the acidified filtrate has been twice 
as targe as that caused by the control injection in 
neutral solution. Here, also there is a definite in- 
crease of virulence. There is, however, a point at 
which lowering the pH no longer produces an effect : 
that is to a very virulent or multiple dose. This 
i: sgain in accord with Rous’s findings, that the 
action of the virus cannot be increased beyond a 
certain limit. 

In other experiments the quantity of the virus 
was diminished, until the control neutral injection 
was not active and the acidified filtrate caused a 
small tumour, which appeared late and regressed. 

Further, I have found that too great an 
acidity is harmful to the virus. S‘ngle control in- 
j.ctions of a solution of acid salt alone p~odveed 
no tumour. The action of repeated injections is 
now being studied. 


Discussion. 


The above experiments have clearly shown that 
the virulence of a filtrate of chicken sarcoma can 
be changed—increased or diminished by the addition 
of a variable quantity of an acid salt—the mono- 
potassium phosphate. Since by an appropriate 
acidification the virulence of the filtrate may be 
considerably increased, it is of interest to examine 
Dr. Gye’s experiments on the chicken sarcoma. 

His work has been reviewed so extensively that I 
will only give a brief résumé. First, however, I 
desire to call attention to one fundamental fact. 
In every experiment in which Gye finds increased 
virulence, acidity has been added. Whenever he 
mixes his two faetors, one of those factors is 
always acid, whether it be a ‘‘ culture "' it is acid, 
or whether it be the superficial layer of a centri- 
fuged liquid, it also is acid. Gye neglects this 
acidification completely, since all his control in- 
jections (which prove but slightly active or non- 
virulent) are made with the solutions of neutral 
or alkaline reaction. 

Gye considers that two factors are necessary for 
the production of tumours—one non-specific, which 
he considers to be almost certainly a virus; the 
other, the specific adjuvant, which determines the 
nature of the tumour. The first factor injected 
alone is not virulent. Gye thinks he has proved 
that it exists separately in old non-virulent primary 
cultures and in subcultures of chicken sarcoma, in 
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cultures of various other tumours and in the non- 
active washed deposit—obtained after centrifuging 
a primary culture or an acidified filtrate. The 
second factor, the specific adjuvant, Gye finds in 
the chloroformed filtrate of the chicken sarcoma 
or in the supernatant fluid after centrifuging an 
acidified filtrate or a primary culture. This factor 
injected separately is but slightly active or not at 
all. Gye bases his hypothesis on this separation 
of the two faetors necessary for the formation of 
a tumour, a separation which he obtains either 
by the use of the centrifuge or by the use of 
chloroform and by his so-called ‘‘ cultures " of 
the virus of neoplasms. 

Let us examine the simplest series. Gye centri- 
fuges a filtrate acidified by the addition of mono- 
sodium phosphate. The supernatant fluid is slightly 
if at all virulent, whilst the deposit is active. He 
washes the deposit twice with salt solution. The 
final emulsion in a neutral solution is inactive 
ata certain dose. He renders it virulent by adding 
the supernatant fluid, which is acidified by the 
NaH,PO, (mixing half the dose of each solution 
when injected separately). It scarcely seems neces- 
sary to introduce a specifie adjuvant in this ex- 
periment when one takes into consideration the 
work I have just reported. Gye, himself, says the 
virus is contained in the washed deposit. It seems 
to be a subtumoral doze in a solution of neutral 
reaction which is activated not by the addition of 
a specific adjuvant, but simply by the addition of 
n solution of an acid salt containing a small 
quantity of virus. The centrifuge has not com- 
pletely removed the virus from the supernatant 
fluid, since frequently Gye finds that when injected 
alone it causes a small tumour. The other experi- 
ments are more complicated. Gye inactivates a 
filtrate with chloroform (as shown by Rous and his 
collaborators). He injects: 


1. Two doses of the chloroformed filtrate. 

2. Two doses of a subculture of the filtrate always inactive 
—always acid. 

3. A mixture of one dose of No, 1 and one dose of No. 2. 


The result depends upon the quantity of chloro- 


form used; with a certain dose of chloroform the . 


treated filtrate no longer produces a tumour, but 
it is activated by the addition of a subculture 
which is always acid in reaction, 

Gye remarks that if he does not use sufficient 
chloroform the treated filtrate alone may produce 
a sarcoma, but if he adds too much chloroform, 
the virus is definitely inactivated, not even the 
addition of a subeulture will activate it. Gye uses 
for his “cultures” of the virus of neoplasms a 
special KCL glucose bouillon to which is added 
rabbit serum, and a large quantity of tissue. His 
primary cultures of the chicken sarcoma contain 
1 to 2 grm, of the tumour to 6 e.c. of fluid in- 
eubafed anaerobically. In the subcultures he sub- 
stitutes chick embryo for the ehicken sarcoma. 
Not only has he activated the ehloroformed filtrate 
with subeultures of the chieken sareoma, but also 
with eultures of the virus from diverse mammalian 


tumours, Bec:tuse of lack of control experiment: 
published, his work has always been open to an 
entirely different interpretation. The recent ex- 
periments of Murphy on this very point have defn- 
itely confirmed this opposing view. Gye gives no 
control work by activating the virus with “ cul- 
tures ’’ of embryonic tissue alone. Murphy activ- 
ates a chloroformed filtrate with a '' culture" of 
chick embryo or of mouse placenta, and obtains 
results which duplicate exactly Gye's work with 
so-called ‘* cultures ’’ of the virus of neoplasma. 
Concerning Gye's specific adjuvant in these ex 
periments it is a chloroformed filtrate partially 
inactivated and rendered virulent by the additio 
of * cultures.” Gye finds that his cultures ar- 
very acid. Murphy states that the embryon!: 
tissue or mouse placenta were selected for the 
control ‘‘ cultures ’’ because they share with malig 
nant tissue the ability to utilize sugar in their 
metabolism under anaerob:e conditions, and Murphy 
adds ''this seemed important in view of the pos 
sibility that the substance activating the chlor 
form treated filtrate might be a product of mets 
bolism." Murphy does not gve the reaction o 
his *' cultures ” of placenta or chick embryo, but 
as the sugar has been utilized the reaction i 
certainly acid. 

Therefore in this series of experiments also the 
acidity undoubtedly is of importance in the activa 
tion of the chloroformed filtrate, but here it is 
possibly associated with other factors extracted 
from the embryonic tissue. 


RÉsUMÉ AND CONCLUSIONS. 


An acid reaction is formed in many activ 
tissues, both in the vegetable and animal kin- 
doms, in normal and in pathological conditions. I: 
is not yet completely understood. Many observa- 
tions exist which suggest that it plays an imr 
portant róle. I will quote but a few facts, which 
bear on tumour formation. 

Erwin Smith discovered that tumours of man: 
species of plants are caused by a bacillus (Bacillus 
tum-faciens). Smith and his collaborators think 
that the bacillus acts indirectly by the formatio? 
of lactic acid. Recently this theory has found 
support in the experiments ‘of ‘Blumenthal and 
Meyer. These authors have produced typie» 
tumours on slices of carrots by the use of lacet: 
acid. Experiments on tissues of the animal kirz 
dom are, unfortunately, more complicated. li 
this reaction stimulates the division of cells. on 
can attribute to it a considerable importance ™ 
the origin of tumours. Neoplasms are always pm 
ceded by chronic irritation, causing death of e -> 
and a resultant local acidity. Rhodenburg h 
developed a theory of the etiology of tumour 
partially based on this fact. The question can ' 
studied from other directions, the possibility 
changing the reaction of tumour tissue and th 
effect such a varintion might produce. We an 
present working on these lines, 

In this preliminary report I have been able t 
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show the influenee of an acid reaction on the 
virulence of the chicken sarcoma and that an appro- 
priate acidity increases the virulence of this virus. 
Gye has neglected this factor completely in his 
work, never having controlled it. But each time 
he was able to show an activation of the virus, 
acidity was added, whilst the non-active control 
injections were always in neutral or slightly alka- 
lme solutions. 

The recent work of Murphy on control ‘‘ cul- 
tures" of chick embryo and the present experi- 
ments on increase of virulence by addition of 
acidity explain in a simple manner Gye’s experi- 
ments, an explanation in which neither his two 
factors nor his supposed '' cultures " of the virus 
of neoplasms is necessary or proven, 
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Changes in Respiration, in. Circulation and in the 
Coagulation Time of Blood Produced by Sodium 
Citrate Injections (M. Joannides, Archives of 
Internal Medicine, February 15, 1926).—Studies 
on man and the dog show that injections 
of sodium citrate do not usually increase the 
coagulability of the blood. Intramuscular in- 
jections are less dangerous than intravenous in- 
jetions. A 3 per cent. solution of sodium citrate 
whieh is isotonie with blood has been fairly well 
tolerated by a patient who received from 300 to 
450 e.c, intravenously, This practice, however, 
should be diseouraged.  Intravenous injections of 
great concentrations of sodium citrate are danger- 
cus because they cause immediate respiratory 
and circulatory collapse. Calcium chloride given 
promptly during the height of toxie symptoms 
may save the animal from death. But calcium 
ehloride itself is a dangerous drug if injected intra- 
venously in large doses. The toxie symptoms must 
In some way be associated with changes that con- 
cern the coagulation of the blood, because the 
latter becomes incoagulable under these conditions. 
As soon as the toxic symptoms subside the coagula- 
tion time of the blood becomes normal. Shallow, 
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slow breathing, a rapid and later slow pulse-rate, 
convulsions, at times salivation and incontinence 
of urine, with a drop in the systolie pressure and 
increased coagulation time, mark the presence of 
toxie effects of sodium citrate. Small repeated 
hemorrhages, apparently, have no effect on the 
coagulation time. On the other hand, when larger 
amounts of blood are removed they cause increased 
coagulability of the blood.  Citrated blood trans- 
fusion under such conditions increases the coagula- 
bility of the blood still more. There is no apparent 
difference in the coagulation time of the arterial 
and of the venous blood, Injections of 0:2 per 
cent. sodium citrate solution in 0°75 per cent. 
sodium chloride solution invariably decrease the co- 
agulation time of the blood and do not cause toxic 
symptoms if the citrate dose is within the sub- 
toxic limits. Sodium citrate apparently disappears 
from the blood-stream promptly since the toxie 
symptoms produced by the salt disappear quite 
promptly. Sodium citrate used in amounts corre- 
sponding to those for blood transfusion is a useful 
drug. In larger amounts or concentrations it is 
a dangerous drug. 


Intramuscular Absorption of Some Insoluble 
Bismuth Compounds as Revealed by the Roentgen 
Ray (H. N. Cole, H, L. Farmer, and H. Misk- 
djian, Archives of Dermatology and Syphilo- 


logy, February, 1926).— A study of cases in 
- which patients received injections with certain 
bismuth salts deep into the lumbar muscles 


gives the following data. Finely divided metallic 
bismuth was unabsorbed in extremes of 44 to 
150 days and a median of 143 days. No case 
of absorption was observed. Bismuth oleate was 
unabsorbed in extremes of 12 to 68 days and a 
median of 26 days. No case of absorption was 
observed. In two observations, no absorption of 
oxyhenzoie acid compound of bismuth was noted 
after 40 and 44 days respectively. In only ten 
of forty-four injections of bismuth salicylate was 
complete absorption noted in a median of plus 45 
days, while the injections were still unabsorbed in 
thirty-four instances with extremes of 14 and 124 
days and a median of 30 days. In twenty-two of 
twenty-nine injections of potassium bismuth tar- 
trate total absorption was noted in a median of 
14 days and extremes of 6 to 27 days, while it 
was unabsorbed in seven injections in extremes 
of 14 ta 39 days and a median of 24 days. 
These findings indicate that injections of metallic 
bismuth are dangerous, and, if persisted in, will 
lead to cumulative absorption and possibly even 
to fatal results. The same is probably true, 
although to a less extent, of bismuth oleate. 
Rismuth salieylate likewise possesses this objee- 
tion and its use should be replaced by one of 
the more soluble bismuth salts—perhaps the potas- 
sium bismuth tartrate preparations. These salts, 
especially if injected intragluteally onee a week, 
are probably not so likely to give rise to eumulative 
action, However, the patient should be observed 
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closely, as even this salt is not above criticism, so 
far as its absorption is concerned. The contention 
that insoluble bismuth salts must be injected twice 
a week is open to question, as only a small amount 
of the salt will be absorbed at the most. Moreover, 
too frequent deposits may lead to cumulative 
action, toxic symptoms and even the death of the 
patient. 





Treatment of Neurosyphilis with Tryparsamide 
(P. A, O'Leary and S. W. Becker, Medical Journal 
and Record, March 3, 1926).—The use of írypar- 
samide at the Mayo Clinie, extending over a 
period of three years, in 207 cases, leads to the 
belief that although its use is still in the experi- 
mental phase, tryparsamide is of value in the treat- 
ment of the paretie type of parenchymatous neuro- 
syphilis. It does not seem to offer as much en- 
eouragement as the treatment of general paresis 
with malaria, but it is available for those not suited 
to the risk of the latter treatment. Evidence, based 
on subjective and serological improvement, justifies 
the assertion that there is a certain small group of 
patients with paresis who derive marked benefits 
from tryparsamide. In seven cases in the whole 
series there was a complete reversal of the spinal 
fluid findings to normal, but no associated clinical 
improvement. ‘The authors were unable to ascer- 
tain the clinical and serological criteria by which 
to determine beforehand the patients with paresis 
who will improve. The objective visual com- 
plications offer a hazard (4°3 per cent.) which 
could not be prevented by special precautions. 
The mechanism of this complication has not as 
yet been deseribed. The use of bismuth intra- 
museularly in conjunction with tryparsamide seems 
to offer better therapeutie results than either given 
alone. The low cost, availability, and small per- 
centage of complications and reactions are among 
the advantages of the drug. The continued clinical 
use of tryparsamide may eventually determine the 
niche in the armamentarium of neurosyphilitic 
treatment in which it is to give the most encouraging 
results, but until that time its use is warranted as 
a valuable adjunct in the treatment of the patient 
early in the course of general paresis. 


Dengue. Its History, Epidemiology, Mechanism 
of Transmission, /Etiology, Clinical Manifestations, 
Immunity and Prevention (J, F. Siler, M. W. 
Hall and A, P. Hitchens, The Philippine Journal 
of Science, January-February, 1€26).— This paper 
is the only one in the volume of 304 pages. 
The summary is as follows: Dengue and yellow 
fever are transmitted by the same species of 
mosquito (des egypti) and the mechanism of 
transmission for both diseases is strikingly similar. 
Epidemics of both dengue and yellow fever are 
therefore subject to the same control measures. 
The control of epidemics of dengue usually is accom- 
plished by a material reduction in the mosquito 





population of the community. The mechanism of 
transmission briefly is as follows: ‘The dengue 
patient infects mosquitoes during the first three days 
of illness; the infected mosquito is able to transmit 
the virus eleven days after its infection; infected 
mosquitoes remain infective throughout life; here- 
ditary transmission of the virus does not occur. 
Epidemics of dengue can occur only when there 
are simultaneously present cases of dengue fever, 
large numbers of A. egypti, and large numbers of 
non-immune individuals, 

A. egypti control campaigns must be based upon 
a consideration of its life habits; it is one of the 
most highly domestieated of mosquitoes; it appar- 
ently does not hibernate; it disappears when the 
atmospheric temperature falls appreciably below 
599 F. and remains there for any great length of 
time; it prefers to take blood from man; it is 
essentially a day-biter, but may take blood at 
night; its average length of life, under natural con- 
ditions, is probably not more than six weeks; it 
breeds by preference inside human habitations and 
on the premises thereof; it practieally always de- 
posits its eggs in collections of clear water; its 
eggs, being very resistant to an unfavourable en- 
vironment, retain their vitality after storage in i 
dry place for several months; the eggs hatch 
normally in three days and the adult (free-fiying 
stage) emerges ordinarily from eight to fifteen days 
later. 

Dengue preventive measures are based on two lines 
of attack, namely, co-operative effort on the part of 


"individuals, both sick and well, and organized mvs- 


quito control campaigns on the part of the publ 
health authorities. Co-operative effort on the part 
of individuals should include the following factors: 
Patients should protect themselves from the bite 
of A. egypti mosquitoes during the first three days 
of their illness; mosquito nets should be used at 
night and during afternoon siestas; non-immun: 
persons should avoid homes in which secondary 
cases of dengue occur; householders should destroy 
adult mosquitoes observed within the house; water 
should not be permitted to stand in uncovered 
receptacles in the house or on the premises for 4 
longer period than seven days. Consideration 
should be given to a number of factors preparatory to 
the formulation of the plan of campaign. If dengu: 
las been endemie for a long period, many of th 
natives will have acquired more or less immunity, 
and epidemies usually are confined to the newly 
arrived non-immune foreigner from areas where 
dengue is not endemic. If the rate of flow of thi 
non-immune population is small, extensive outbreak: 
are not likely to occur, and vice versa, In areas of 
endemicity maps should be prepared showing th 
following data: Residential sections of the major 
part of the foreign non-immune element of popul«- 
tion; the parts of the eity in which a permanent 
type of construction for buildings predominates 
as distinguished from construction of a temporary 
character. Charts showing daily rainfall, humidity 
and temperature should be plotted. During certs in 


seasons of the year the rainfall will be so low axi 
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may evaporate so rapidly that it would be impos- 
sible for A. @gypti mosquitoes to breed out in 
casual rain-water containers. During such seasons 
und under such conditions, inspection for breeding 
places should be concentrated on the other natural 
breeding places of A. «gypti. ‘Temperature con- 
ditions influence the seasonal distribution of dengue, 
and in localities in which the temperature falls 
below 50° F. and remains there for a considerable 
period of time, epidemies of dengue will neces- 
sarily end with the advent of cold weather. 

In carrying out anti-mosquito campaigns the 
principal line of attack should be eradication of 
the breeding places (antilarval measures), but this 
should be supplemented by co-operative efforts on 
the part of the individual. The active interest and 
support of à moderate proportion of the population 
can be secured if adequate publicity of an educa- 
tional nature is carried out. The area to be 
covered should be divided into districts and adequate 
and competently trained personnel assigned to each 
distrie& as inspectors. Inspection should be made 
at intervals of not more than seven days, and 
weekly reports relating to breeding places detected 
should be submitted and consolidated in order that 
the effectiveness of the work may be evaluated. 


Rectal Injections of Quinine (W. Fletcher, 
Bulletins from the Institute for Medical 
Research, Federated Malay States, No. 1 


of 1924).—In the year 1923 an account was pub- 
lished of the unsatisfactory results which follow 
rectal injections of quinine, and of the pain and 
tenesmus which they sometimes cause. These con- 
clusions were greatly at variance with established 
opinion and, in consequence, the Medical Research 
Council and the Medical and Sanitary Advisory 
Committee of the Colonial Office asked that further 
investigations should be made. First, injections 
were given to guinea-pigs. These were returned 
too quickly to allow satisfactory absorption of 
quinine to take place. Secondly, a series of rectal 
injections were given, two each day for at least 
six days, to a couple of groups of men infected 
with malaria. The first group, consisting of ten 
patients, received 20 gr. of quinine bihydrochloride, 
dissolved in 4 oz. salt solution, at each injection. 
The second group, which comprised six men, 
received the same quantity of quinine, but it was 
dissolved in 8 oz. of saline, instead of 4 oz. In 
the first group, out of seventy-one injections, sixty- 
two were returned during the first twenty minutes; 
none was retained permanently; the average time 
of retention was thirteen minutes, Quinine was 
found in the urine after only thirty-six out of 132 
injections. In the second group, out of thirty-two 
injections in which the time was noted, three were 
retained permanently and ‘the average time of 
retention, for the remaining twenty-nine was seven- 
teen minutes. Twenty-five were returned within 
twenty minutes. Quinine was found in the urine 
after thirty-three out of fifty-seven injections. In 





many of the cases where quinine was present the 
amount was very small. When 10 gr, twice a 
day were given by mouth instead of 20 gr. by 
the rectum, abundant quinine appeared in the 
urine. In eleven out of the sixteen cases of 
malaria in the two groups, 40 gr. of quinine bihydro- 
chloride, given daily per rectum, failed to get rid 
of asexual parasites within a week. Quinine was 
then administered to these patients by the mouth, 
with the result that the parasites quiekly disap- 
peared. Rectal injections, containing 2} gr. and 
5 gr. to the ounce, were given to a healthy European 
but he was unable to retain them for more than 
ten or fifteen minutes, and the absorption from 
60 gr. injected into the rectum appeared to be 
inferior to the absorption from 2} gr, given by 
the mouth. The presence of mucous and mem- 
branous shreds, passed by patients undergoing 
treatinent with rectal injections of quinine, demon- 
strates the irritating action of the drug upon the 
mucous membrane. 





Medical Research in China (E. V. Cowdry, 
Science, October 23, 1925).—Attention is called to 
the noteworthy feature of the contributions, namely, 
to the co-operation of foreigners and Chinese. It is 
naturally chiefly a matter of the teacher working side 
by side with his Chinese student, although some of 
the more mature Chinese have already made im- 
portant discoveries alone. It is hoped that in the 
years to come the tendency to work together, once 
happily initiated, will continue. It is confidently 
believed that when experienced and fully trained 
Chinese and foreigners will join hands in united 
effort, fortified as they are by their peculiar herit- 
ages and intellectual endowments, a new force will 
be brought into medicine, and that mysteries will 
give way which have long baffled the best minds 
of England, France and Germany, indeed, of all 
the nations of the west labouring alone. That this 
new combination should act in one of the greatest 
of oriental eities, in an environment rich in intel- 
lectual and artistic achievement and altogether 
different in character from that which has fostered 
the advancement of science along certain lines in 
the west, is another factor which may be productive 
of surprising results. The future is full of promise, 
and there is a chance that the Pekin Union Medical 
College may contribute, as few other institutions 
are privileged to do, towards the purpose of the 
Rockefeller Foundation, namely, ‘‘ the welfare of 
mankind throughout the world.” 


———— 


Important Features in the Correct Diagnosis of 
Dysentery in India (J. A. Manifold, Journal Royal 
Army Medical Corps, February, 1926).—The sum- 
mary of this interesting article is as follows: In 
Poona, at least among the military population, 
bacillary dysentery, usually mild, is much more 
prevalent than amcebie dysentery. This finding 
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agrees with the finding of Majors Aeton and 
Knowles, and of Major Cunningham, working in 
other parts of India. The paucity of bacillary cases 
recorded in the past is due to (a) many bacillary 
cases having been erroneously diagnosed as amæbic 
in origin. (b) Owing to the mildness of the sym- 
ptoms of the cases, many having been diagnosed 
diarrhea, colitis, &c., in lieu of dysentery. 

The cause of these errors has been: (a) Lack of 
recognition of the character and importance of the 
cellular exudate in bacillary dysentery, and the dia- 
gnosis of macrophage endothelial cells containing 
red blood-corpuseles as E. histolytica. (b) Lack of 
co-operation between medical officers in charge of 
cases and laboratories, 

The result of these errors is that medical officers 
have believed most intestinal disorders to be due to 
infection by E. histolytica, and emetine has thus 
become an unnecessarily prominent feature in the 
treatment of these disorders. 

The remedy can be obtained: (a) By increased 
co-operation between clinicians and the laboratory. 
(b) By the D.A.D.P. instructing medical officers in 
the preliminary precautions that are necessary to 
establish a correct diagnosis. (c) By laboratory 
workers without recent training (and even those 
with training only after a large experience) not 
accepting a cell as E. histolytica in the blood and 
mucus from a case of acute dysentery unless it con- 
tains red cells and is actively motile. (If non-motile, 
a worker with large experience might make a spe- 
cific diagnosis after employing Heidenhain's iron 
hematoxylin stain, not otherwise.) (d) By the 
D.A.D.P. accepting no diagnosis from a subordinate 
until he has confirmed it himself. à; 





Studies and Observations on Soil Infestation with 
Hookworm in Southern Alabama from | October, 
1923, to September, 1924 (D. L. Augustine, Ameri- 
can Journal of Hygiene, March, 1926).—4A study 
was made in Covington County, South Alabama, 
on the development and length of life of hookworm 
larve throughout the year 1923-1924. Soils from 
polluted areas around rural schools and private 
homes were not found to contain infective hookworm 
larvee later than December 27. No infective hook- 
worm larve were isolated from polluted soils from 
December 27 to March 3. Reinfestation was en- 
countered after March 3, which increased in inten- 
sity with the approach of the summer months. The 
failure of hookworm ova to develop into the infective 
stage during the winter months in Alabama may be 
attributed to the frequent frosts and low tempera- 
tures of that season. Frequent dry periods during 
the spring were found to check hookworm develop- 
ment entirely, Soil infestation about the houses 
was usually found to be of less than one month's 
duration during the summer months. The early 
death of hookworm larve may be ascribed to the 
rapid drying of the sandy soils. A series of field 
experiments demonstrate: (a) That only a few hook- 
worm ova develop embryos during the winter 
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months. (b) That hookworm ova may appear viable 
for longer than one month at the winter tempera- 
ture of South Alabama, but fail to develop into the 
infective stage, when placed under favourable con- 
ditions. (c) That a high mortality occurs among 
young hookworm larve, even under favourable con- 
ditions in nature, 





Hookworm Infestation and Re-infestation in Cey- 
lon. A Study of High Incidence with a Moderate 
Degree of Infestation (J. F. Docherty, American 
Journal of Hygiene, March, 1926).—Over 20,000 
egg counts have been made in Ceylon by the dilu- 
tion egg-counting method, most of which are ana- 
lysed in this report. Accepting the villagers’ state- 
ments as to treatments received, the percentage of 
the original infestation retained at the close of 5 
campaign, after one and two treatments with carbon 
tetrachloride or a carbon tetrachloride-chenopodium 
mixture, was 40:5 per cent. and 24:8 per cent. respec- 
tively. Infestation in the Western Province i 
dependent on the age of the individual. The value 
of mass treatment, at frequent intervals, receives 
strong support, for Ceylon, as evideneed by the 
amount of hookworm infestation that  rapidl: 
returns after intensive campaigns. The amount vi 
infestation is much greater in estates than in neigh- 
bouring villages with the same altitude and rainí: 
Average egg count data per person give evidence 
of a greater amount of infestation in regions © 
highest rainfall when altitudes are approximatel: 
alike. They also give evidence of a | 





decreased 
amount of infestation with an increase in altitud» 
in districts with the same rainfall. 


The Relation of the Type of Soils of Alabama t 
the Distribution of Hookworm Disease (D. L 
Augustine and W. G. Smillie, American Journal v! 
Hygiene, March, 1926).—Laboratory experiments 
and infection surveys were made to determine th: 
relation of types of soils of Alabama to the distr- 
bution of hookworm disease. An account is given 
of the probable introduction of hookworm into A! 
bama with a review of its distribution at the tim 
of the original hockworm surveys made by the 
Rockefeller Sanitary Commission. An intense 
study was made on the different types of soils © 
Alabama to determine their effectiveness in pr- 
ducing mature hookworm larve. Hookworm cu! 
tures in the sandy soils were found to give quis 
uniform yields of mature hookworm larvie. 
appears that the sandy soils of Alabama hive 3 
average value of about 43 per cent. Hookwort 
cultures in the clay soils gave varying yields °° 
mature hookworm larvge, from 0:006 to 12 per ec 
Below 6, yields of different percentages were equi 





frequent. Their average value was about 6 p 
cent. The degree of efficiency of soils, tested » 


media for hookworm cultures, was found to I 
directly related to their textures, viz., a physi 
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property. Hookworm surveys on children from 
different parts of Alabama showed that the inci- 
dence of infestation is greatest in the two sandy 
provinees, the Upper and Lower Coastal Plains, 
and that hookworm disease is largely limited to the 
Lower Coastal Plain. The greater severity of hook- 
worm infestations in the Lower Coastal Plain is 
attributed to the wide extent of that province and 
its geographie position in relation to the soil pro- 
vinces of finer textured soils. ^ Light infestations 
were constantly encountered among children who 
had lived all or nearly all their lives in soil pro- 
vinees in which fine, heavy clay soils predominate, 
but in no instance did these children have heavy 
infestations. It is recommended that health officers 
in the hookworm belt determine, by culture 
methods, whether the soil predominating in their 
communities or general districts is favourable or un- 
favourable for hookworm development. 


A New Application for Varicose Ulcers (R. 
IL Davis, M.D., Archives of Dermatology and 
Syphilology, April, 1926). The fifteen cases reported 
illustrate results in most patients who were faithful 
in attendance over a long enough period to give the 
treatment a fair trial, The whole series numbered 
fifty-five, but some of these patients disappeared 
from observation before permanent improvement 
could be expected. "The eases were all ambulatory, 
with one exeeption, and many of them of long 
standing. The application consists of boracie acid, 
63 grm., potassium hydroxide (stiek), 28 grm., water 
200 e.e. A complete failure to respond to the treat- 
ment was unusual but did occur. It appears to be 
best to begin the treatment by using the solution 
one-half strength, increasing tentatively to full 
strength if the pain is not too great. Some of the 
chronic indolent cases did not respond until full 
strength was used, but the majority of the patients 
did well with a less concentration. If possible, 
the applieation should be tri-weekly at least; how- 
ever, in clinic work this is often impossible. An 
elastie webbing bandage for severe varicosities was 
used during the day in a few instances. The 
authors have used this treatment for two and a half 
years on all varicose and traumatic ulcers, and have 
always had encouraging results. 





The Use of Mercurochrome-220 Soluble in the 
Treatment of Infectious Diseases of the Skin 
(H. H. Young, J. H. Hill, and W. L. Deeny, 
Archives of Dermatology and Syphilology, April, 
1926).—In this article the authors present the 
results obtained by the use of mercurochrome, 
intravenously, in the treatment of a large 
number of cases of skin infections. Twenty-four 
patients with erysipelas, twenty of whom were 
cured or greatly improved; eleven patients with 
furuncles and earbuncles, of which ten were cured 
and one greatly improved ; four cases of chancroidal 





ulcerations, all of which healed rapidly; thirty-six 
patients with cellulitis and abscesses, of whom 
twenty-one recovered promptly with no other treat- 
ment, and nine of whom showed marked improve- 
ment and recovery after mercurochrome therapy, 
other treatment being also given, making a total of 
thirty cases, or 83°3 per cent., cured or greatly 
improved; two patients with gas gangrene, in both 
of whom the infection was eliminated; one patient 
with diabetic gangrene, in whom an accompanying 
infection was checked; three patients with pemphi- 
gus, all of whom showed marked improvement, two 
of them so far without relapse, one with relapse; 
four patients with psoriasis, two of whom are appar- 
ently cured, one markedly improved, and one im- 
proved, but with a relapse; one patient with eczema, 
temporarily improved; one patient with syphilis 
with exterior skin lesions, in whom the lesions were 
healed; forty-four patients with leprosy, twenty- 
eight of whom were improved and with remarkable 
disappearance of the skin ulcers. The facts given 
are sufficient to demonstrate that in mercurochrome, 
administered intravenously, a drug of great value 
in the treatment of infections of the skin with 
various streptococci, staphylococci, bacilli, and 
probably also B, welchii, is at hand. Other types 
of infection, the organism being unknown, may also 
be favourably and rapidly influenced by treatment. 
This series of cases is presented with the hope that 
it may stimulate sufficient interest among dermat- 
ologists to bring about a thorough trial of the drug 
in dermatology, a field which offers every prospect 
of splendid success. 


Intestinal Intolerance for Carbohydrate Associ- 


ated with Overgrowth of the Gas Bacillus 
(Bacillus Welchit) (A, I. Kendall, Journal of 
the American Medical Association, March 18, 


1926).—The syndrome here described is one rather 
commonly encountered among persons of middle 
age. There is no outstanding qualitative symptom. 
The patients are, as Robert Koch once said in 
another connection, ''enjoying a state of rude 
health,” neither conspicuously ill nor fully well. 
The etiology, which seems to be associated with 
intestinal intolerance for carbohydrates (especially 
the small intestine) is not at all clear. Gas bacilli, 
less commonly members of the mucosus.group of 
bacilli of the stareh fermenting type, are found in 
unusual numbers in a great majority of cases. It 
is not predieated, however, that these organisms are 
necessarily the primary incitants of the disorder. 
The hypothesis is advanced, and there seems to be 
some basis in fact, that one important factor in the 
overgrowth and probable upward extension of the 
gas bacillus is a decrease in the number of normal 
lactic acid bacteria in the small intestine. Adding 
preformed laetie acid to the intestinal contents by 
frequent administration of well-soured milk tends 
to correct. this deficit. Whatever the cause may 
finally prove, a regimen containing low carbo- 
hydrate, considerable protein and some fats, 
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together with liberal and frequent administration of 
well-soured milk, has proved to be of very definite 
—almost specifie—value in re-establishing normal 
intestinal conditions, 





A Case of Sickle Cell Anemia in the Sudan (R. 
G. Archibald, Trans. of the Royal Society of Tropi- 
cal Medicine and Hygiene, January 21, 1926).—A 
case of anemia associated with marked debility, 
pyrexia, slight jaundice, wdema of the feet, enlarge- 
ment of the liver and lymphatic glands, occurring 
in a native of the Sudan, was observed. Blood 
examination showed a diminution of the red blood- 
cells, leucocytosis, low hæmaglobin percentage, 
colour index of 0'9 erythroblasts and phagocytosis 
of red blood-cells. The most striking feature in 
fresh and stained preparations of the blood was the 
large number of elongated and sickle-shaped ery- 
throcytes, averaging nearly 50 per cent. Hanging 
drop preparations of fresh blood suitably sealed and 
kept at room temperature (31° C.) showed, after 
twenty-four hours, nearly 100 per cent. of sickle 
cells. The sickling is apparently due to some 
inherent property of the cell, independent of any 
substance in the serum. The blood-picture is iden- 
tical with that of sickle cell anemia, a specific entity 
investigated by American writers. Clinical charac- 
ters of the cases corresponded to those of sickle cell 
anemia, differing only in the absence of any skin 
lesion. The :etiology is obscure, cultural tests and 
animal inoculations yielding negative results. 





Treatment of Hookworm Disease in Pregnant 
Women with Carbon Tetrachloride (J, V. Insfran, 
Journal of the American Medical Association, March 
13, 1926).—Preznancy need no longer be considered a 
contraindication to anthelmintic medication in areas 
where Necator americanus is the offending agent 
and carbon tetrachloride the anthelmintic used. The 
use of a mixture of oil of chenopodium and carbon 
tetrachloride in areas where Ankylostoma duodenale 
predominates may be possible. The pregnant 
woman reacts favourably almost immediately to 
anthelmintic medication. 





Hezylresorcinol in Infection of the Urinary Tract. 
Results in Sirty-three Cases (D. A. Brown, Journal 
of the American Medical Association, March 6, 
1926).—Sinee adopting this technic, no case of gas- 
trectomy has been encountered, even though the 
maximum specimen has been 23:5 em. long, in which 
the stump of the stomach could not be united to the 
stump of the duodenum by this modified Billroth I 
operation. Tf, however, this is impossible, it is 
believed that the Hofmeister operation, a modified 
form of the Billroth II, would be the operation of 
choice, Instead of the stump of the stomach being 
sutured and an independent posterior gastro-enter- 
ostomy being done as in the original Billroth II 


operation, the upper portion of the stump of the 
stomach is closed with sutures and the lower third is 
anastomosed to the jejunum. This is simpler than 
the original Billroth II, and it seems to be quite as 
efficacious. It must be recalled that the absence 
of peristalsis in ‘the left third of the stomach does 
not necessitate the performance of an anastomosis 
in any particular axis, because here the contractions 
are tonic and gravity really helps, whereas in a 
region of the stomach with active peristaltic waves 
the anastomosis should be made as far as possible 
along the lesser curvature. 


Gastric Secretion in Experimental Beriberi in 
the Dog (M. B. Farnum, Archives of Internal 
Medicine, February 15, 1926).— Feeding a beri 
beri-producing diet to a dog gradually decreases 
the total volume as well as the free and the 
total acidity of gastric secretion. The gastric secre- 
tory mechanism in beriberi is not only less re- 
sponsive to the partaking of food, but it is also ap- 
preciably more refractive towards histamine hydro- 
chloride injection. The gastric response after gastrin 
injection is modified only slightly, if at all. The 
harmful effect of alkali in the autoclaving process 
is not due to racemization of the proteins, but to 
destruction of the antineuritic vitamin. The anti- 
neuritic vitamin is not a gastric secretagogue, 





Studies of Trichomonas buccalis (M. J. 
Hogue, American Journal of Tropical Medicine, 
January, 1926).—Trichomonas buccalis has been 
found only in the mouths of persons suffering from 
pyorrhea, acute gingivitis, or abscessed teeth. It 
bas been found in upper and lower jaws in negroes 
and in white persons. Four of nine cases were 
examined for Trichomonas hominis and found 
negative, It has been cultured for over seven 
months with more than 112 transfers. It grows 
well in acid and in alkaline media. The therm:! 
death point is 45 degrees for five minutes. It con- 
tains neutral red granules when stained with neutral 
red. It has the power of reducing janus green R. 
to diethylsafranin. It has round and slightly oval 
mitochondria, Neosalvarsan is not specific for T 
buccalis. 


¢ 





Blood Cholesterol Findings in Syphilis and ™ 
Other Skin Diseases. An Accurate Technic fer 
Extracting Blood Cholesterol (I. Rosen an! 
F. Krasnow, Archives of Dermatology an 
Syphilology, April, 1926).—The blood cholester? 
was low in 100 per cent. of the patients with 
untreated primary syphilis, 50 per cent. of th: 
untreated secondary cases, and in 25 per cent. of th 
untreated tertiary cases. After treatment. all our 
primary cases showed a rise in the cholesterol cos 
tent to normal or above normal, whereas some ^ 
the secondary and tertiary cases remained a |" 
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value. The blood cholesterol content in two infants 
with active manifestations of syphilis was low. The 
blood cholesterol content in 82 per cent. of the 
treated patients who had congenital syphilis was 
normal. There seems to be no direct connection, 
at least so far as these studies are concerned, 
between the cholesterol content of the blood and 
the results of the Wassermann reaction. The cho- 
lesterol content of the blood was high in psoriasis 
and dermatitis venenata, and normal in aene vul- 
garis, dermatophytosis and dermatitis seborrheica, 


Typhoid Fever in Cochin China (P. Lalung-Bon- 
naire and R. Pons, Arch. des Instituts Pasteur 
d'Indochine, Oct., 1925).—Typhoid fever was iden- 
tified for the first time in Cochin China in 1861 and 
it is still widely spread throughout the country. No 
race is exempt from the malady, both natives and 
Europeans are equally affected. The atypical 
form is more frequently met with in natives than 
in Europeans. 


Notes on the Etiology of Eczema (F. 
C. Combes, Medical Journal and Record).— 
It has been proved that external irritation 
alone is not a sufficient cause for eczema. In 
those cases in which external irritation is the 
sole apparent cause, a parasite is probably present, 
and it ean be assumed that a non-eezematous 
lesion is being dealt with. The most reasonable 
cause of the disease lies in a lack of balance in 
ihe autonomic nervous system, associated usually 
with an external exciting factor. The internal 
treatment of the disease should be along lines to 
restore this balance to normal, rather than by 


measures directed towards the collection of the 
various manifestations of vagotonia and sym- 
pathetieotonia, 


A Contribution to the Study of Onchocerca 
volvulus Leuckart, with some Observations on its 
Prevalence in Nigeria (N. A. Dyce-Sharp, Trans. 
of Royal Society of Tropical Medicine, January 21, 
1926).—The author’s investigations were carried out 
at Kaduna, Nigeria, where onchocerciasis is not 
rarely met with; it is far more common than has 
hitherto been described, but so far has never been 
observed in Europeans. Onchocerca carriers are 
usually healthy individuals who do not always 
exhibit obvious tumours or skin affections. The 
embryo is more often found in the skin than in 
definite tumours. The larve of O. volvulus occur 
with great frequeney in hydrocele fluid in Nigeria, 
and while possibly innocuous, they may well stand 
m some causal relationship to this condition as 
well as to elephantiasis. Agamofilaria strepto- 
cerca Maefie and Corson, 1922, is not found at 
Kaduna among natives drawn from all over: the 
country. This organism, moreover, is easily dis- 
tinguishable from the embryos of O. volvulus, 
with which, on the Gold Coast, it is so often 
associated. 


Reviews. 


A MANUAL or BACTERIOLOGY, CLINICAL AND APPLIED. 
By R. Tanner Hewlett, M.D., F.R.C.P., D.P.H., 
Emeritus Professor of Bacteriology in the Uni- 
versity of London. Eighth edition. Pp. 645. 
With 38 plates and 63 figures in the text. 
London: J. & A. Churchill. 1926. 

Hewlett's Bacteriology, whieh has so long been 
considered the foremost English manual on this 
subject, now appears in the eighth edition. Being 
so well and so widely known, it suffices to indieate 
the changes which the new edition incorporates. 
Partly by the use of new type, but chiefly by 
rigorous revision and the omission of old matter 
which has served its purpose, the author has actu- 
ally succeeded in cutting down the size of the book 
by about 160 pages, and this notwithstanding the 
inclusion of much new work. On this feat alone 
Professor Hewlett is to be congratulated, and has 
doubtless earned the gratitude of the overburdened 
student. In addition to many revisions and exten- 
sions throughout the book, with the addition of new 
methods in many sections, the chief new work 
includes a chapter on the neurotropic viruses, 
including herpes, the Oskov technique of single cell 
culture, the bacteriophage, tularemia, Bacterium 
pneumosintes, Ramon’s flocculation test in the 
standardization of diphtheria antitoxin, the Sigma 
reaction, Kahn’s precipitation test for syphilis, 
the Dick test for scarlet fever, and Gye and Bar- 
nard's recent work on malignant disease. This 
enumeration clearly indicates how thoroughly up 
to date this edition has been brought, so that it 
eannot fail to maintain and may even enhance 
the high reputation which this manual has always 
enjoyed. F. E, T. 


Yarren 105 IN THE Treatment OF AMŒBIC DysEN- 
TERY. By Prof. Dr. R. Ruge. The Behring 
Works Publication Department, Marburg-Lagn. 
This monograph contains an interesting illustrated 

account of amoebic dysentery in all its aspects with 

special reference to the use of Yatren 105, with 
which better results are claimed than from the use 
of emetin without the dangers attendant on the use 
of the latter. In an appendix it is also stated that 
in bacillary dysentery and in Trichomonas, Lamblia 
and Balantidium infections good recults are obtained 
by the use of this medicament. F. E. T. 


THE ENGINEER AND THE PREVENTION OF MALARIA. By 
H. Home, M.Inst.C. E. Pp. 176. Price 13s. 6d. 
net. London: Chapman & Hall.. 1926. 

This volume appeals both to the engineer and to 
the medical practitioner working in tropical regions. 
General engineering literature contains very few 
referenees to the problems of the transmission and 
prevention of malaria. The author has here 
gathered together a sufficieney of public health, ento- 
mology and parasitology to give the engineer a gen- 
eral view of the modern field of operations, gained 
from experience on the Central American coast, the 
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West Indies, the West Coast of Africa, Egypt and 
Syria. The engineer is thus placed in a position to 
criticize the design of engineering works from the 
antimalarial viewpoint and to design the necessary 
ancillary works required by malarial conditions. The 
medical officer, again, will learn many engineering 
details in connection with houses and quarters, 


drainage, oiling, mosquito netting, and so on. The 
book is profusely illustrated and well got up. 
EB; Be T; 


A Text-Book or MIDWIFERY ror MEDICAL SCHOOLS 
AND COLLEGES IN INDIA. By Kedarnath Das, 
C.I.E., M.D., Professor of Midwifery and Gyne- 
cology, Carmichael Medical College, Caleutta. 
Second edition. Pp. 495, with 281 illustrations. 
Calcutta and Simla: Thacker, Spink & Co. 1926. 
We consider that the students in the medical 

schools and colleges in India should consider them- 

selves fortunate in having this book specially writ- 
ten for them, and it should prove a great success. 

It contains a large number of illustrations, chiefly 

from classical sources, and all duly acknowledged, 

and constitutes a concise, practical, reliable and 
thoroughly up-to-date guide to the theory and prac- 

tice of modern midwifery, F. E. T. 


Tue HovsE-Frv: Its Lire-History, IMPORTANCE AS 
A DISEASE CARRIER, AND PRACTICAL MEASURFS FOR 


Irs SUPPRESSION. By Major E. E. Austin, 
D.S.0., Deputy Keeper, Department of Ento- 
mology, British Museum (Natural History). 
Economie Series, No. la. Pp. 61. Price 1s. 


London: Printed by Order of the Trustees of the 

British Museum, 1926. 

This is the second edition of a pamphlet published 
in 1920 under the slightly different title, ‘‘ The 
House-Fly : Its Life-History and Practical Measures 
for its Suppression." This new edition has been 
thoroughly revised and expanded by the addition of 
new matter dealing respectively with insect enemies 
of the house-fly, the insect’s connection with animal 
disease, and bionomies and control, This excellent 
pamphlet, with its instructivé illustrations, contains 
all that is needful for the medieal student and prae- 
titioner to know. F. E. T. 


A SYNOPSIS oF THE FAMILIES AND GENERA OF NEMA- 
ropa, By H. A. Bayliss, M.A., D.Se., British 
Museum (Natural History), and H. Daubney, 
M.Sc., M.R.C.V.S., Veterinary Research Labora- 
tory, Kabete, Kenya Colony. London: Printed 
by Order of the Trustees of the British Museum. 
Pp. 277. Price 10s, 6d. 1926, 

This monograph of Dr. Bayliss and Captain 
Daubney is not merely a synopsis, but a compre- 
hensive necount embracing the nematoda as à whole 
and containing diagnoses either of genera, or of 
families or higher groups to which the worker can 
turn confidently for guidance and assistance in the 
determination of specimens. The authors consider 
that the prevailing custom of separating the nema- 


todes into free-living and parasitic groups leads to 
an unnatural scheme of classification, since all 
degrees of parasitism, permanent and temporary, are 
found among them, and any such arbitrary division 
must be made in total disregard of obvious morpho- 
logical similarities. The literature is also dealt with 
up to 1923, the more important sources of infor- 
mation only being given, and no attempt has been 
made to compile a complete bibliography. Workers 
in helminthology have long felt the need of just such 
a volume as the present, and they can turn to this 
one with the utmost confidence. F. E. T. 
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Original Communications. 


NOTES ON THE ANALYSIS OF 
STOOLS. 
By H. B. Newuam, C.M.G., M.D., M.R.C.P. 


Department of Tropical Pathology, London School of Hyyiene 
and Tropical Medicine. 





SPRUE 


Tue figures quoted below are derived from a 
study of eleven cases of sprue which have been 
under treatment and observation during the past 
six months in the Hospital for Tropical Diseases 
connected with the London School of Hygiene and 
Tropical Medicine. 

All the cases studied were typical examples of 


of the patient as regards the disease I have carried 
out weekly analyses on a series of six cases. All 
of these cases were quite typical and in a fairly 
acute stage of the disease on admission. All im- 
proved enormously, as a result of treatment, with 
loss of diarrhoea, increase of weight, loss of angemia 
and the passage of formed stools. 

In all instances Cammidge's method of analysis 
was followed. Of these six cases four were sub- 
mitted to weekly analyses over a period of five 
weeks each whilst one was analysed for seven con- 
secutive weeks and one for eight. 

A table is appended showing the average figures 
for the various constituents obtained in these six 
cases. 


TABLE I. 
Total Combined Neutral Free fatty 
Case Times examined fat fatty acid fat acid 
per cent, per cent. per cent. per cent. 

49:7 27:3 7:45 9:0 

1 8 (50:0— 38:0) (35:6— 22-0) (13:82—1-24) (14°76— 7:15) 
561 851 12:26 878 ` 

2 5 (64:8—49-2) (47:6—25 2) (23:87— 4:8) (11:2 — 6:13) 
490 253 11:24 12:4 

3 7 (57-2—38°8) (34:0—14:8) (25°78—1-9) (15:33— 10:22) 
47:8 20:5 16°77 10°02 

4 5 (56:0—40^0) (42°0— 8:8) (24:8 —4:8) (11:25— 9:2) 
56:0 29:4 14:5 12: 

5 Vas 5 (66:0 — 42-0) (44:0— 20:0) (31:8 —3:4) ü7:4 — 7:2) 
56:1 32:5 9:2 14:81 

6 5 (70:8—41:6) (38:0—26-0) (18:5 —0-70) (18:4 —12:27) 


LI 
the disease with well marked symptoms and in 
a fairly acute stage of the disease on admission. 
Through the kindness of the physicians of the 
hospital I have been enabled to make use of their 
cases for the purposes of this investigation and 
I desire to record my grateful thanks to Drs. Low, 
Manson-Bahr and Sir Leonard Rogers for their 
courtesy and co-operation. 
Fat CONTENT. 

Chemical analysis of sprue stools, more particu- 
larly with regard to the fat content, have been 
undertaken by various workers. Amongst these 
several German workers have devoted a good deal 
of attention to the subject, but from British 
scientists few definite figures are available. 

Cammidge [1] has given figures in thirteen cases 
f the disease which he has investigated, and 
Mackie and Malandkar [2] working in Bombay 
poly details of eighteen cases investigated by 
them, 

The results in both cases show a marked increase 
n the total fat of the fæces and a definite increase 
n the proportions of combined fatty acids (soaps) 
is compared with the normal. 

As far as one can judge these results are based 
m the examination of more or less casual stools, 
loubtless quite typieal specimens, but no mention 
s made as to the stage of the disease at the time 
f collection or whether they were twenty-four-hour 
specimens. With a view to ascertaining whether 
inalyses conducted at definite intervals on typical 
tases of sprue would afford any evidence as to 
improvement or otherwise in the general condition 


It will be seen that generally speaking the aver- 
ages for the various substances determined are 
much on a par with those obtained by Cammidge 
and Mackie and Malandkar in similar cases, 


TABLE II.—CASE 4. WEEKLY EXAMINATIONS. 


ined N ree fatty 
Date Total fat fatty end ac. ee 
percent. — percent, — percent. percent. 
December 15, 1925 ... 560 420 . 48 .. 92 
e » 54 s 06:0 2. 4290 249... 9:9 
" 801,0 vend 7420:8- ... 73:8 20°75 ... 11°25 
January 6, 1926 400 .. 120 17:78 ... 10°22 
i 13; us 440 .. 180 15775 ... 10°22 


As a result of these repeated analyses certain 
facts emerge. Firstly it would appear (as is seen in 
the detailed figures for Case 4 here appended) that 
with the progressive improvement in the patient's 
condition the only figures that seem to reflect this im- 
provement are the ones for total fat. These appear 
to show a slow and very gradual improvement, but 
not to the extent one would be led to expect from 
the often very marked or even dramatic improve- 
ment in the patient's general condition, More- 
over, it seems that a very long time must elapse 
in a ease of sprue before the figures for total fat 
upproximate to normal. . 

In one instance of the disease in which an 
analysis of the stool was made eight months 
after all signs of the disease had disappeared, when 
the patient was, to all intents and purposes, in 
exeellent health and taking ordinary mixed diet, 
the figure obtained for total fat still showed an 
appreciable level well above normal, though marked 








improvement is to be noticed in the figures for 
neutral] fat and free fatty acid. 


TABLE III.—Cask 7. 


5 TUE 
per cent, percent. percent. percent. 
June 29, 1925 e. 545 ... 19:55 .. 291 ..119 
July 5, , 2. 684 .. 844 .. 147 .. 193 
April 22, 19 .. 940 .. 220 587 .. 6:13 


Secondly, it is seen that the proportions of soaps, 
neutral fat and fatty acid vary very largely from 
week to week. This is well seen in the figures 
given for Case 4 (Table II). 

"These variations in the proportions of the dif- 
ferent fatty constituents of the stools as noted 
from week to week might appear to be accounted 
for by some slight changes and increase in the 
diet and it was decided to investigate a further case 
by daily examination of the stools. 

In this case, which was one showing typical 
signs of sprue, but in which definite improvement 
had set in, daily examination of total twenty-four- 
hour stools over a period of six days was undertaken, 
the patient meanwhile having no change made in 
his diet. 

The figures obtained in this case are herewith 
appended and it will be seen that very consider- 
able variations are to be noted more especially in 
those for neutral fat, which range between 7:82 
per cent. and 1°78 per cent. 


TABLE IV.— CaskE 8. 


Dat mae yes eue Perg 
percent: per cent. percent. per cent, 

April 23, 1926... .. 48:0 .. 88:2 .. 4-58 ... 10°22 
say dM ap aes .. 400 .. 28:0 .. 1°78 .. 1022 
"n 25,* 45 55 .. 440 .. 280 .. 7°82 ... 818 
gy 46). p .. 448 ... 33:6 .. 8:02 8:18 
s. Py yos .. 400 .. 320 . LBT .. 613 
ir as ase .. A80 ... 360 1578 ... 10:22 


CHOLESTEROL CONTENT. 


That the function of the liver is somewhat de- 
ranged in sprue is well seen from the marked change 
to be noted in the biliary pigments. In place of 
the usual urobilin (stercobilin) a predominance of 
the colourless urobilinogen obtains and it is to this 
compound that the well-known pallor of the sprue 
stool is largely due. Moreover, in the early and 
acute stages of sprue the liver is commonly 
much reduced in size and it is only after suitable 
treatment and when manifest improvement in the 
zeneral condition of the patient is to be observed 
that the organ gradually returns to its normal 
size. 

Seeing that the biliary function is deranged in 
this disease it was considered that possibly some 
light might be thrown on the nature of this de- 
rangement by an investigation of the cholesterol 
output in the fæces, inasmuch as bile contains 
appreciable amounts of this substance. According 
to Matthews [3] cholesterol introduced into the 
vut with the bile is excreted in the fæces in the 
torm of a reduced cholesterol known as stercorin, 
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and further he states that the output of this com 
pound in a normal individual is approximately 
0-9 grm. per diem. Careful estimations of the 
output of this substance in cases of sprue were 
made using Myer's extraction method with chloro- 
form, with subsequent application of the Lieber 
n;ann-Burchardt reaction. 

In no case of the disease did the output of 
stercorin at all approach the figure given as norni| 
by Matthews, and a study of the table appended 
will reveal that, although considerable variations 
in the quantities are to be noted at different 
estimations, in all cases the output was far belos 
the normal. 


TaBLe V, 

Output of 
Case Date stereorin in 

24 hours 
8 April 23, 1926 0:328 grm. 
8 ird. FL ay eee 0170 ,, 
8 is » y» o" «aH 0:147 ,, 
5 n ty 126,4. T 0164 ,, 
8 ae | eee Ae 0-094. y 
8 ie 3 oe ace 0:142. .,, 
9 March 22, ,, TH 01156 ;:, 
10 wal 5n 49 st Bu 0:064  ,, 
10 m $c BOS as 0:034  ., 
11 E April 7, ,, 0:226 ,, 
11 MS, ap WE st 0:330 ,, 
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LEPTOSPIRA: METHODS OF EXAMINA- 
TION: NEW HABITAT OF FREE-LIVING 
FORMS. 

By ALFRED C. Cores, M.D.; D.8c., F. R.S. Edin., 
M.R.C.P.Lond. 
Physician to the Royal Victoria Hospital and to the Royai 
National Sanatorium, Bournemouth. 
Tue name Leptospira (Xez10s, fine + ozeirc. 

coil) has been given to a new genus of spirochs t 

on aecount of their fine and minute spirals. 


Noguchi [1], 1922, describes the new g1 


as follows: ''It is a delicate filament wit’ 
tapered ends, so closely and regularly eh 
as to resemble a rope. It is actively mo» 
and shows a tendency to bend one or ln!’ 
ends, forming a C, S, Z, or J us it ret 


in a fluid medium; in penetrating a semis 
medium its movements are serpentine, swiftly al: 
nating forward, to the side, and backward, the t-i 
being flexible at any point and to any angle. ^ 
flagellum has been seen under the dark-field mi r 
scope, and preparations stained for flagella so: 
have not given satisfactory results, Prepari»: 
showing a single terminal flagellum at one or b 
ends appear to me unconvincing. 

“In preparations stained by Miss Tilden the orz 
isms gave the appearance of numerous peritr.ct 
flagella of several microns in length along the er: ~ 
length, and it is not improbable, in view of n- 





E 
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characteristic movements, that the organism is pro- 
vided with some flagella.. . . The  leptospira 
resists the action of 10 per cent, saponin. "These 
characteristics are suflicient, I believe, to enable 
one to distinguish a leptospira from the multitude 
of minute forms of treponemata and other spiro- 
chetes.”” 

The pathogenic varieties known up to the present 
time are :— 

Leptospira — icteroheemorrhagie, discovered by 
Inada and others, 1916, the cause of infective jaun- 
diee, or Weil's disease. 

L. hebdomadis, discovered by Ido, Ito, and Waji, 
1917, causing seven-day fever of Japan. 

L. icteroides, Noguchi, 1917, the cause of yeliow 
fever. 

Blanchard and Lefrou, 1922, described a lepto- 
spira-like organism in the blood of a ease of blaek- 
water fever which they called Spirocheta bilio- 
hemoglobinuria. This finding has not been con- 
firmed by other workers. 

Free-living leptospira have also been found which 
were regarded as harmless. 

Wolbach and Binger, 1914, deseribed such organ- 
isms, which they called Spirocheta biflera, in the 
water of a stagnant pond near Boston, U.S.A. 

Uhlenhuth and Zuelzer [11], 1922, ‘demonstrated 
in the tap water of Berlin a spirochete morphologie- 
illy indistinguishable from Spirocheta icterogenes 
(a synonym for L. icterohemorrhagiz) and gave it 
the name of Spirocheta pseudo-icterogenes, since it 
was not pathogenic." Hoffmann calls this organism 
Leptospira aquatilis. 

Noguchi, 1922, examined samples of water from 
more or less stagnant ponds, swamps and ditches 
inthe States. He states: '' Dark-field examination 
revealed the presence, usually in small numbers, 
of leptospira in all of the samples, although in some 
instances the number was so small that repeated 
examinations were necessary in order to find one 
organism. Both frésh and salt water contained 
organisms indistinguishable from Leptospira ictero- 
hemorrhagic ; occasionally very short and minute 
(02 x 3 to 4 microns) and very heavy and long 
specimens (14 to 15 microns in length, maximum 
width 0-4 microns) were encountered. The spirals 
of the latter type were so tightly set together that 
the organisms appeared like a series of flat discs 
held in a row. 
varieties are perhaps two different species, both 
differing from the icterohemorrhagie type. In 
addition to these varieties, leptospira-like forms 
without any perceptible elementary spirals, appar- 
ently smooth-bodied organisms (?) were observed; 
whether or not they were motile could not be deter- 
mined. The movements of all the leptospiras found 
in water were rather sluggish. We have obtained 
growth of the water leptospira in impure cultures 
on our regular leptospira medium, though with con- 
siderable difficulty. Inoculation of the leptospira 
water samples into guinea-pigs, white rats, and 
mice have been repeatedly made, but no infection 
could be induced in the animals. Injection of cul- 
tures likewise proved to be harmless. 


These extremely small and large ' 


l have been working at various species of lepto- 
spira during the last nine years, and my experience, 
having regard especialy to the examination and 
detection of these illusive spiroch:eles, may not be 
without interest, 


Mernops or EXAMINATION. 


Leptospira, in the case of infectious jaundice, are 
to be looked for in the blood, kidney and urine, and 
the free-living forms in water, &e. 

The number of spirochetes in the blood is 
extremely small and their detection remarkably 
difficult, and in both Weil’s disease and yellow fever 
it is almost impossible to find them beyond the 
third or fourth day of the disease. In guinea-pigs 
inoculated with infected material they may some- 
times be found comparatively easily. 

In cases of infective jaundice our only chance is 
by examination of the deposit obtained by centri- 
fuging the urinc, 

Inada [2], 1917, states: “The percentage of 
spirochetes excreted in the urine gradually 
increases and reaches its maximum on the 15th or 
16th up to the 23rd or 24th day of illness. By the 
19th or 20th day practically all cases show spiro- 
chetes in the urine. After the 25th day the per- — 
centage decreases. Twenty-two out of twenty-four 
patients had ceased to excrete spirochetes after 40 
days; one excreted them on the 42nd, another on 
the 63rd day. The duration of the most abundant 
excretion covers from three to six days.” 

In the Kidney of Rats.—1 found that leptospira 
are detected more readily and in greater numbers 
towards the outer part of the kidney, a short dist- 
ance under the capsule, and when making an emul- 
sion with saline solution or simply with sterile 
distilled water, I avoid the tissue towards the hilus 
of the kidney. I was subsequently interested to 
see that Schüffner and Keunen [3, 4], 1923, state 
that leptospira are not evenly distributed in th» 
kidney of naturally infeeted rats, but are localized 
in distinet foci. They are not situated within the 
tissue, as in guinea-pigs experimentally infected, but 
are to be found collected together in a number of 
nests in the convoluted tubules, where thick layers 
of leptospira cover the epithelium. 

In water, leptospira are to be found chiefly in the 
slimy material lining the walls of a vessel, or by 
centrifuging the water. 

These spirochetes may be examined either in the 
living condition in moist preparations, or in fixed 
and stained films, and the examination may be .con- 
cerned mainly with detecting them, or with a view 
to the critical examination of their minute 
structure. 


Dark-ground Illumination. 


As the leptospira are invisible in the living con- 
dition by ordinary transmitted light, it is necessary 
to adopt some method of dark-ground illumination, 

In making wet preparations or dry films it is abso- 
lutely essential to have the film as thin as possible. 
Failure in detecting these very minute spirochetes 
in living preparations is almost invarigbly due to 
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having too thiek a layer, as the leptospira are so 
minute and delicate they either disappear in the 
depths, or are seen as minute oscillating bright 
spots of light, probably the ends of vertically lying 
spirochetes. The same remark applies also to 
stained films. Next to this, good and clean cover- 
glasses and slides are very important. It is very 
surprising how exceedingly few slides are free from 
blemishes when examined on a dark ground. 

Dark-ground Illumination with a Dry Condenser 
and Stop.—In all cases I use the ordinary paraffin 
lamp with 4-inch wick as the source of illumination. 

I use Watson's parachromatie condenser in con- 
junction with a Travis's expanding stop, and for the 
bull's-eye the field lens of a No. 2 or 8 ordinary 
ocular, and as objective a Leitz 8 mm. E. in. 
apochromatie of N.A. 0°65. After long trials I am 
convinced that this method is by far the quickest 
and most convenient for general use in the search 
for these organisms. ‘There is no oil to creep on 
the surface of the stage when the slide is moved 
freely about, the field is extensive and uniform, 
and the thickness of the slide is of no importance 
so long as it does not exceed 1:6 mm. If a small 
are or Nernst electric light were used the illumina- 
tion would be much more brilliant and the spiro- 
chetes seen with greater ease, but I have always 
used the simple paraffin lamp, and find this quite 
suffieient provided, of course, the room is not 
flooded with brilliant sunlight, when it is quite or 
nearly impossible to see them. 

Dark-ground Illumination with an Oil-immersion 
Condenser and Stop.—Here Watson’s holoscopie 
condenser was used with the same expanding stop. 
The leptospira, when examined with this illumina- 
tion, either with the 8 mm. objective and compen- 
sating ocular 18, or better, with the t-in. oil- 
immersion objective fitted with an iris or funnel 
stop, were remarkably brilliant, and with the latter 
objective the spirals most beautifully seen. Dis- 
advantages: the area of illumination is small, and 
it was much more difficult to find a spirochete 
when these were few. 

If a bull’s-eye is used the field of illumination is 
large, but it is not nearly as brilliant as without 
its use, 

Dark-ground Illumination with Special Illumin- 
ator.—Leitz’ dark-ground condenser was used, and 
with 4,-in. objective fitted with Leitz iris behind 
the back lens of the objective, to cut down its N.A., 
the results are extraordinarily brilliant, and with 
the-lowest eye-piece there is a large field for hunt- 
ing, whilst a more powerful ocular brings out the 
fine structure of the spirochwtes exceedingly well. 

The thiekness of the slides must not exceed 
1-1 mm. 

Dark-ground illumination with either of the above 
methods may be used on stained films, either 
mounted or unmounted. In the latter ease the 
stained film is examined without a cover-glass, 4 
method which the writer introduced many years ago 
for the detection of Treponema pallidum, but of 
course in this ease the tube length of the micro- 
scope must be greatly increased, but once found, it 


need never be altered. ^ Full details of this and 
other methods are given in the author's '' Critical 
Microscopy.”’ 


THe Writer’s NEw METHOD oF EXAMINING 
LIVING SPIROCHETES. 


This is by far the quickest and easiest method vi 
detecting living leptospira that I have tried, both on 
the leptospira from water and also from emulsion 
of the kidney of an infected rat, and by means of it 
I ean examine the same spirochete in the living 
and subsequently in the stained condition. It dis- 
poses of a cover-glass and the trouble of cleaning 
that, and the only real difficulty is to clean th 
slide so thoroughly that a drop of water can lx 
spread over its surface. For this purpose I keep 
on the table a pot of paste made up of whiting 
(pulv. ereta prep.) and water, and I rub this on 
the surface of the slide, and then polish with a 
clean cloth. If successful the water will spread 
over the surface in a thin and uniform layer. li, 
as often happens, the water runs up into tenticular 
globules, it is impossible to examine. 

Take two or three clean slides of about the same 
thickness; on one make a mark with 
pencil towards the end. Place this slide on the 
stage of the microscope, which may be inclined 
at a comfortable angle; with the 8 mm. objective 
and secular No, 2 obtain a good, dark background, 
with, of course, the tube of the microscope pulled 
out to the correct extent for an uncovered object 
(which will be about the full length of the draw 
tube on the Continental-sized microscope). Hasin- 
got everything in adjustment, remove the slide 
On this slide, or on another clean slide, spread 
out a drop of the material containing leptospira in 
as thin a film as possible. Examine this, at once 
under the dark ground obtained as above by a ir 
condenser with a stop and bull's-eye, and the spir 
chztes will appear remarkably clear and sharp. 
much better than when examined with a cover 
glass and shorter tube. It is very interesting t 
follow the rapid movements of a leptospira, even 
with the low magnification, and to notice that as 
soon as the film begins to dry, the thread-like. alm! 
perfectly straight structure, not the least like s 
spirochete, begins to throw itself into coar- 
spirals, and immediately the film dries the lepto 
spira changes almost instantaneously in appearance: 
from a delicate silvery-white organism to that of 
a coarse, thick, yellow structure quite unlike th 
spirochete in the living condition. If, as seen 
the film is dry, the position of the spirochste 
under observation, be marked by making a nr: 
round it with a diamond marker, or its exsct 
position logged, it is quite easy to remove the 
slide, fix and stain the film, and examine th: 
sume organism in the stained condition, with thi 
oil immersion objective. 

Stained Preparations.—leptospira, like T. p= 
lidum are not easily or readily stained, but pr: 
bably the best method is to fix the film whilst we: 
over osmie vapour, or, as I prefer, over iodine 


uae , 
a greas- 
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for a few seconds, and when dry in absolute or 
methylic alcohol for five to ten minutes, and sub- 
sequently staining in Giemsa in the usual way, 
i.e, one drop of the stain to 1 c.c. of water, over- 
night. 

Silver Staining, when successful, is by far the 
most distinetive, and brings out the minute spirals 
of leptospira excellently. After many years of 
failures, with occasionally a success, with silver 
staining, I have at last devised a method which 
never fails to give beautiful results with leptospira 
in water, and the preparations are quite clean, 
and, as far as I can tell, permanent. It is simply 
a modification of Fontana's method. 

Place the air-dried or alcohol-fixed thin film in 
& wide-mouthed bottle containing acid tannic 5, 
acid earbolie 1, water 100. Allow it to remain 
three or four hours or more; the longer the time 
in this mordant the deeper will be the staining, 
lut also the more the background will be stained. 

Wash thoroughly under the tap; then rinse well 
with distilled water. Pour on the wet film a few 
drops of the following silver solution: To a solution 
of silver nitrate, 24 or 5 per cent. in distilled water, 
ald a few drops of liq. ammon. fort., till the 
spia precipitate just dissolves when the solution 
is thoroughly shaken. Now add to this solution, 
very carefully, a few drops of fresh silver nitrate 
solution till the resulting liquid is slightly turbid. 
Allow the silver solution to act for three or four 
minutes, when the preparation will turn a faint 
yellowish-brown. Thoroughly wash the slide with 
distilled water. When examined the leptospira are 
clearly seen. 

To make the preparation a permanent one, to 
remove any staining of the background, and to 
blaeken the staining of the leptospira, I place the 
slide in ordinary toning solution that one uses in 
photography. To about one ounce of water in a 
developing dish add 4 drops of a 10 per cent. 
solution of ammonium sulphoeyanide and 2 drops 
^f a gold solution (1 gr. to 1 dr). Allow the slide 
to remain in this till the film is blackened, a 
matter of a few minutes. Wash well with water, 
then pour on a 5 per solution of hyposulphite of 
soda, allow it to act for a minute or so. Finally, 
well wash and dry. 

This method of staining or impregnating with 

silver has given me most beautiful preparations of 
leptospira in water, in which the spirochetes can 
be picked out with quite low powers and which 
show under high powers the minute spirals very 
distinctly. The method is absolutely fool-proof, 
the solutions will all keep indefinitely, and the 
exact strength of the solutions, or the time of 
their action, seems of no importance. 
_I have only tried it once on a film from the 
kidney of an infected rat, but the result was not 
sc good, as all the other structures stained. I 
think this difficulty will be overeome, probably by 
the previous use of Ruge’s solutions (acetie acid 1, 
formalin 2, water 100), and then the silver method 
will, I think, displace all other methods for dia- 
gnostic purposes, 
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Relief Staining, i.e., the examination in a coloured 
medium, in which the organisms do not stain, but 
show up on a coloured baekground, is quite an 
old method of examining protozoa, &c., and was 
used by Certes as far back as 1888. Much more 
recently Burri used indian ink, Nitsche and Harn- 
son used collargol and Benian used congo red and 
after-treatment with acid aleohol. I have been 
working on this subject for some years, and find 
that indian ink and collargol are too coarse; 
Benian's preparation does not keep. I have tried 
many other stains, such as congo red alone, 
anilin blue, acid fuchsin, cyanin or chinolin blue, 
opal blue and a host of others. The one which 
has given me the best results, and apparently per- 
manent preparations, is a strong or saturated solu- 
tion of nigrosin. 

This is used precisely as in the indian ink 
method : One drop of the nigrosin solution and one 
drop of the water containing the leptospira are 
mixed on a slide, and then spread out in a film, 
allowed to dry, and examined with an oil immer- 
sion objective. The only difficulty is that these 
watery solutions do not spread well unless the 
slide is perfectly grease-free, and’ then probably 
the best parts to examine are towards the margins, 
where the spirochetes or other protozoa come out 
a beautiful pearly white on a blue-black, non- 
granular, background. 

As a method of examining the fine structure, such 
as the minute spirals or flagcllum, I think it has 
no equal, but as a method of spotting or detecting 
spirochetes it is the very worst method possible, 
as by its means we begin by diluting the material. 
When such a film is examined under the highest 
powers, I find Wratten’s screens, Nos. 50 and 15 
used together, very greatly improve the optica: 
powers of the objective. 

I have entered into the subject of methods of 
examination sómewhat fully, as the leptospira are 
by no means easy objects, and as dark-ground 
illumination seems to be regarded with some awe 
by many microscopists, 

In this country I have found the following patho- 
genie and free-living leptospira : — 
icterohemorrhagie in the Common 
Rat in England. 


I was the first to describe, in 1918 [5], the 
cecurrence and minute structure of these spiro- 
chetes in the kidney of the rat in England. I 
examined the kidneys of 100 rats killed in this 
district, and found nine harboured these leptospira. 
Out of seventeen rats from a private estate near 
here six were infected, i.e., more than 35 per cent. 

The number of spirochetes found in the emul- 
sion of the kidney of the nine positive rats varied 
considerably. In the first and last rat they were 
very numerous, as many as eight spirochetes per 
field were found in the former, and large masses 
in the latter. 

The length of each rat examined was noted, 
and I stated then that I thought the half-grown 
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rats of about 7 to 8 in. long were more likely to 
be infected than the very large or very small rats. 

Sehüffner and Keunen have since (1923) con- 
firmed my statement. They say: ''The low in- 
cidence among the young rats in Amsterdam is 
surprising, considering the high chance of infection 
to which they are exposed.”’ 

With further experience, I should say that 9 per 
cent. is a very low estimate, and I should expect 
to find 20 to 30 per cent. of adult rats infected. 


Leptospira icterohemorrhagie in Dogs. 


On September 10, 1925, Lieut.-Col. H. W. Wood- 
hall, M.F.H., wrote asking my help in trying to 
elucidate a disease which was causing great havoc 
among the young foxhounds of the South Dorset 
Hunt. They had apparently been troubled with 
the disease for some years, but he says, '' during 
this year the whelps are dying like flies from a 
disease known as yellows." At my request the 
heart, liver, kidney and lungs of the next animal 
that died was sent to me on September 26. 

I thought that the disease might possibly be 
infective jaundice, or even a tick-borne disease, as 
some years ago I found piroplasma in the blood of a 
cow in that neighbourhood which was suffering from 
red water fever. My examination, however, proved 
entirely negative. On September 30 the same 
organs from another dead pup were sent, and 
these were smaller in size and were in a fresher 
condition. 

In fresh cover-glass preparations made from the 
cuter part of the kidney I saw a very few spiro- 
chetes in fresh preparations, and subsequently in 
films stained with Giemsa I found, after a very 
prolonged hunt, a few definite leptospira, which 
on critical examination were indistinguishable from 
the L. icterohemorrhagie. 

.I learnt a little later that Okell, Dalling and 
Pugh had previously, in 1925 [7], described the 
occurrence of spirochetes in the leptospiral jaundice 
cf dogs. 


Leptospira in Water in England. 


In 1923 I found free-living leptospira in tap 
and other water in this area, and reported my 
experiences and methods somewhat fully in a popu- 
lar science journal, English Mechanics [6]. 

'* At first I took samples of water from various 
ponds and pools in the neighbourhood, and centn- 
fuged about 30 c.c. of this at 1,540 revolutions per 
minute for about three minutes, or a smaller 
quantity, about 2 c.e., at 7,700 revolutions per 
minute for the same time, but in no case did T 
succeed in finding these minute organisms, 

“Some time later I noticed by accident that à 
large bottle—a Winchester quart—which was filled 
from time to time with water from the main, and 
kept in the garage for filling up the radiator, had 
a greenish-brown colour on the sides and a brownish 
laver at the bottom. The bottle, which had been 
perfectly clean at. first, was filled from time to 
time from the same tap. The bottle was emptied 


of all but about six ounces, and this water was 
thoroughly shaken up and the sides and bottom 
scraped. This water was poured into a perfectly 
clean bottle and allowed to stand. Specimens of 
this taken from about the middle were centrifuged 
as before, but no spirochetes were found in the 
deposit. Films made, however, from the sediment 
in the bottle showed comparatively numerous 
typical actively-moving leptospira. 

“ Having once found these organisms, I again ex- 
amined some of the ponds and ditches which had 
proved negative previously, taking out a little of 
the brown and slimy part, and on making films 
from this I often met with a small number of 
leptospira. I examined the brown, slimy weed 
and the water, which was decidedly brackish, from 
a dock and found a few typical specimens. 5e 
far as my experience goes, I am inclined to think 
that these harmless leptospira might probably b 
found in almost any stagnant or slow-runnin: 
water, especially if some of the green, slimy ot 
vegetable matter is used to make films. I have 
found them, too, in the slimy layers of the bird 
bath in the garden, but in no case were they as 
numerous as in the bottle with the clear tar 
water.'' 


LkPTosPIRA—A NEW HABITAT. 


In my search during the last two years for other 
free-living leptospira in nature, I came across quite 
a new habitat for these organisms. In my garden 
which is on very deep sand and gravel and situated 
in one of the highest and dryest positions in the 
town, the gardener had dug a hole in the mould 
filled it with dead leaves swept up from the garden 
covered this with manure, and finally covered th: 
whole with mould. On taking some of this manum., 
dead leaves and soil, and adding water, I found in 
the resulting infusion numerous leptospira. From 
which of the three elements did they come? |I 
examined infusions made with soil, mould ari 
worm casts from various parts of the garden, but 
found no spirochetes. I similarly examined various 
manures, both old and new, without success, bii 
whenever I take the damp, dead, decayed leav s 
well away from the surface, even during the dr 
weather, and add tap, boiled or distilled water, ven 
thoroughly stir up and allow a few minutes for the 
heavy. part of the dirt to settle, I invariably find 
aetive-moving leptospira. At first they are not 
generally very easy to find, possibly owing to th: 
turbidity of the water, and not a few are quit 
motionless, merely moving with the stream 
fluid, but in twenty-four hours or thirty-six hours 
they have increased considerably, and are mor 
active in their movements. They are usui 
associated with other small spirochetes and faz! 
lated protozoa, Tf there has been rain during th 
day before the specimen is taken, the leptospi=s 
are probably present in their largest numbers i! 
three or four hours after making an infusion 
After the third or fourth day the leptos.” 
diminish in number and many are dead, wh: 
various forms of bacterial life have greatly n- 
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creased, and at the end of five, six or seven days’ 
no more are to be found; evidently the leptospira 
have been overcome by the enormous number of 
bacteria. 

These observations seem to point very clearly to 
the faet that the leptospira are present in the damp, 
dead, decaying leaves as such, and not in a spore 
or granule stage only. 

The disappearance of leptospira from the infusion 
as soon as bacterial and other putrefactive changes 
occur, is quite in accordance with Noguchi’s [8] 
experiments on the effects of polluted water, soil 
and feces. He says: '' The spirochete of infec- 
tious jaundice is a very delieate organism, and is 
rapidly overwhelmed by most of the bacteria from 
intestinal contents, sewerage, or soil.” 

Hindle [9], 1925, on the other hand, actually 
recommends that ‘‘ A portion of human feces about 
the size of a pea is mixed in a Petri dish with about 
20 c.e. of the water to be examined, and the mix- 
ture kept in the dark at a temperature of 259 to 
300 C.," as a method of cultivating the water lepto- 
spira, and he further states that ''the ordinary 
pathogenic strains of L. icterohemorrhagie may he 
grown in à mixture of fæces and water.” 

I have tried on a few occasions to grow water 
leptospira on such a medium, but so far I have 
failed. 

I find that all infusions in which leptospira were 
found had a neutral reaction to litmus, A free 
sample of the dead leaves was divided into two 
parts, to one of which ordinary water was added, 
to the other fresh normal urine of faint acidity ; in 
the former leptospira were immediately found, and 
reached a maximum in twenty-four hours, in the 
latter case only one or two leptospira were seen 
and these were motionless. 

Lhave found leptospira in infusions of dead damp 
leaves from other gardens near here. I may men- 
tion that I place these leaves in a clean beaker, 
and add water, and then very thoroughly mix, so 
that there is only about half an inch of water above 
the leaves. I find the spirochetes are more 
humerous in the fluid near the top. As Noguchi 
has pointed out, the search for the leptospira of 
jundiee should be made within the aerobic zone 
immediately below the surface of the culture 
medium, : 


ARE tne LEPTOSPIRA or WATER, &c., HARMLESS? 


The leptospira of water are generally considered 
to be morphologically indistinguishable from that of 
jaundice. In my experience there are two different 
types of leptospira met with in water and in decom- 
posing, dead, rotting leaves; the one, by far the 
more numerous, is slightly thieker, eoarser, and the 
minute spirals are much more easily seen; the other 
^ generally as long, often indeed longer, but is 
considerably finer, and the spirals much more deli- 
cate and not so readily seen. In the majority of 
eases I think I could distinguish the coarser but not 
the finer form from the leptospira of jaundice, 
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The water or free-living leptospira were generally 
regarded as having no pathogenic action, but 
Zuelzer [10 and 11], 1922, found that whilst these 
organisms from water did not give rise to any 
disease when inoculated directly into animals, one 
strain, after cultivation for 14 years in a serum 
medium, proved to be pathogenie to guinea-pigs. 

Evidence seems to be accumulating to show that 
living leptospira may have a wide distribution in 
nature, and that under certain conditions these 
apparently harmless spirochetes may become patho- 
genie. The following facts seem very suggestive. 

Several outbreaks of infectious jaundice have 
been recorded on the Continent as a result of bath- 
ing in polluted rivers, ponds, or bathing places. ~ 
Manson-Bahr [12], 1922, describes the first of such 
cases in England in a man who fell into the Thames 
off Gravesend and some days later developed jaun- 


dice. Wenyon and Brown, after inoculating 
guinea-pigs, recovered the leptospira of Weil’s 
disease, 


Toyama [13], 1921, states that ‘‘ The prevalence 
of Weil’s disease is closely associated with con- 
ditions of the soil, and in Japan all infected districts 
are paddy fields or localities with swampy ground. 
It was noted that owing to the number of cases 
which occurred farmers became reluctant to work 
the fields," and ‘‘ he found that in experimental 
rice fields the leptospira of Weil’s disease will not 
thrive if the reaction of the water exceeds a certain 
degree of acidity, whereas if the reaction is alkaline 
or only slightly acid, as it is after use of the ferti- 
lizers commonly employed in Japan, the organism 
will live and remain virulent for about two 
months.’’ He notes also ‘‘ that high incidence of 
infection among human beings is not associated 
with a corresponding increase in incidence amongst 
rats.” : 

Gulland and Buchanan [14], 1924, record an out- 
break of infectious jaundice among the coal miners 
of East Lothian in which eighteen cases occurred. 

Buchanan [15], 1925, investigated these mines 
and found in the greyish-brown, translucent, viscid 
slime on some of the roofs of the mines definite 
leptospira, although these were somewhat few in 
number. Two guinea-pigs were inoculated with 
2 e.c. of this material with negative results. On a 
later occasion two more guinea-pigs were inoculated 
with double this quantity, i.e., 4 e.c. of a fresh 
sample of the same glutinous substance; both 
guinea-pigs died, one on the eleventh and the 
other on the thirteenth day, from definite spiro- 
chetal jaundice, and leptospira were found in all 
the organs. It is interesting to notice that direct 
inoculation without any cultivation of the slimy 
material brought about these results. 

We may conclude from the above that free-living 
leptospira may have a wide distribution in the 
environments of man, and that under certain con- 
ditions, of which we have at present little definite 
knowledge, they may give rise to leptospiral jaun- 
dice in man and in some of the domestie animals. 

I cannot help thinking that when these minute 
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spirochetes have become more generally recognized, 
that not a few cases of Weil's disease will be found 
which have been overlooked or regarded as a chill 
or influenza, It is especially to be remembered 
that even in definite outbreaks, such as occurred 
among our soldiers in Flanders, jaundice does not 
by any means always occur. 

Stokes, Ryle and Tytler [16], 1917, state that 
“of 47 cases diagnosed as Weil's disease, clinically 
or by communication of the disease to animals, 
74 per cent. developed jaundiee and 26 per cent. 
have not shown any coloration.” 

At another place in the same article they state: 
'* We eannot say definitely in how many cases of 
Weil's disease jaundice occurs as a clinical sign, 
but we estimate that it does not occur in more than 
60 per cent. of cases in the epidemic with which we 
are dealing.” 

It is interesting to note that in one out of six dry 
films of blood taken from one of their cases, Corporal 
MeG., kindly sent me by Adrian Stokes, I found 
two leptospira after an exhaustive (and a very 
exhausting) hunt extending over several days. In 
this case the films were taken on the second day 
of the illness, and no jaundice occurred at all. 
Leptospira were also found in guinea-pigs inoculated 
with blood from this ease by Stokes. 


MINUTE Structure oF LEPTOSPIRA. 


The following observations are merely of academic 
interest. It has been rather a debatable point as to 
whether leptospira and many other spirochetes 
possess flagella. 3 

I am now quite convinced that nearly all these 
organisms have one or more flagella, flagellum-like 
struetures, or end organs, often of considerable 
length. For this work I have used chiefly films 
made with one of the relief stains, preferably with 
nigrosin, as mentioned above, but also well-fixed 
preparations stained with Giemsa. These were 
examined under critical conditions with the help of 
an oil immersion condenser and suitable colour 
sereens. My results after months of work may be 
recorded in a few lines. 

T. pallidum usually has a long, wavy, whip-like 
flagellum at one or both ends. This has no spirals 
in its course. This spirochete further contains a 
number of dots, beads, or granules along its whole 
length, one or two of which are of larger size than 
the rest, 

The leptospira, notably the water or free-living 
form, has also a similar flagellum at one or both 
ends, and in rare eases I think I have found two 
flagella at each end, after my friend, Mr, E. M. 
Nelson, had pointed out their occurrence. 

It is very easy to see one or two largish granules 
in T. pallidum, Spirocheta buccalis, and also in the 
leptospira, but Mr. Nelson tells me that the lepto- 
spira consist of a tube containing a number of very 
fine granules, of whieh one or two of larger size are 
present. He says: *' In your film of leptospira from 
water, I saw, after some hard work and eye-strain, 
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the spirochetes contained dots. These were very 
minute and evasive, and the image was a difficult 
cne. So your leptospira is similar to other spiro- 
chetes, only the granules are much smaller. I 
made careful measurements of some, and the dots 
averaged about 120,000 to an inch.” 

These facts seem to suggest that leptospira and 
spirochetes contain a number of spores or granules 
nnd that disease is possibly spread by granules. 
This would explain why T. pallidum ìs often 
found only in such small numbers in the primary 
sore, and it is well known that L. icterohemo- 
rrhagie, and especially L. icteroides of yellow fever. 
can only be found with difficulty in man and in- 
cculated animals. 

S. buccalis from mouth or teeth often also show 
a flagellum at one or both ends, and in a few I 
have found and logged specimens with two flagella 
at each end. 

Quite recently I have very distinctly seen that 
many of the S. buccalis have not only long terminal 
flagella, but have also a number of short, delicate 
cilia-like projections along both sides, so that the 
whole spirochete has somewhat the appearance ot 
a miniature centipede. These projections are ver) 
short and do not measure more than 0:5 to 0-75 
microns in length. Usually there are five or six 
of these on each side of the spirochete. 
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THE BILHARZIA PROBLEM IN SOUTH 
AFRICA. 


By F. G. Cawston, M.D.Cantab. 


ONLY twice in South Africa during the last ten 
years have I encountered cercarie resembling those 
of schistosoma in isidora other than Isidora africana 
(" Physopsis ’’), even though I have collected examples 
from heavily infested pools and, on repeated occasions, 
exposed them to possible infection from miracidie. 
Lafricana is unknown west of Port Elizabeth; 
though I have collected an infested example at 
Klerksdorp, Transvaal, from a tributary of the Vaal 
river. The Vaal river had been considered free from 
bilharzia infection, and there would appear to be a 
relative absence of the intermediate host from the 
western part of South Africa. 

Isidora tropica (Krauss), whose shell is notoriously 
polymorphous, should never be mistaken for I. africana 
(Krauss), the columella of the latter shell being 
obvious to all. J. tropica is very heavily infested 
with amphistome cercarie throughout the Union and 
it is a very widely distributed shell. It is probable 
that those shells in Australia which are known as 
Bullinus and have been shown by Dr. Burton Bradley 
to be cercaris-carriers include the intermediate host 
of those amphistomes which are so common in 
Australian cattle. 

Cercarisa-carriers, whose shells resemble those of 
Isidora globosa (Morelet), which I have found infested 
with cercariz resembling schistosoma at Loren¢o 
Marques, are found right across Central Africa from 
Portuguese East Africa to Sierra Leone. 

Limnza natalensis (Krauss) and Limnza truncatula 
(Müller), the latter not so common as it is in England, 
are the common carriers of fasciola infestation in 
South Africa. The intermediate host in Southern 
Rhodesia is unknown; Professor MacKay has just 
incriminated Limneza brazieri in New South Wales. 

The mere presence of I. africana (Krauss) in 
any locality through which bilharzia carriers are 
constantly travelling must be regarded as a risk to 
infection. At as high an altitude as Mulder's Drift 
in the Transvaal, I examined over 900 examples of 
this species from a pool on a farm before I found the 
cercarig. It was not possible to trace the source 
of infection, but was probably due to visitors from 
Zeerust. A reviewer in the Medical Journal of 
South Africa does not consider the mere presence 
of I. africana (Krauss) warrants special measures for 
its destruction. Of special interest in this connection 
is the discovery by me of this snail in the Hartebeest- 
: poort Dam, where no prophylactic measures had been 
enforced to keep:down the large number of fresh- 
Water snails that were breeding in the shallow 
portions of this popular picnic-place for Pretoria and 
Johannesburg pleasure parties. Previous to this 
discovery I had myself collected the species heavily 
Infested with schistosoma from one of the rivers that 
feeds the dam and had treated a boy from this 
neighbourhood who was heavily infested with the 
bilharzia parasites. The same writer (C. L. L.) 








H 


Tr amm 


"EL MILI 


Fig. 1.— The Sydenham Pool, Durban, showing 
Cyperus immensus in profusion. 





Fic. 2.—The Sydenham Pool, Durban. Favourite 
haunt of Isidora africana. 
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considers that flies may be instrumental in spreading 
bilharzia disease—a theory which, I fear, loses sight 
of the effect of desiccationon the egg and miracidium, 
and.suggests that the life-cycle may be completed 
without the presence of a molluscan host. 





Fic. 3.—À Sydenham Pool (infested) showing blue lotus 
in flower. 


I remember my surprise, in visiting a hospital 
where I had been asked to treat a typical case of 
bilharzia disease, to find the urine reported free from 
sugar, blood or albumin. On another occasion a 
fellow officer of the S. A. Medical Corps asked 
me to see a case of his of whom he had already 
obtained three negative reports for ova in the urine. 
On each oceasion the failure to note the abnormality 
was due to the urine having been collected from a 
chamber—an article of furniture which medical men 
who appreciate the value of keeping the bed-room air 
sweet throughout the night should do their best to 
discourage. Personally I attribute little importance 
to a negative report except where the last ounce or so 
is passed direct into a separate bottle or large test-tube 
ready for centrifugalization. One practitioner told 
me he seldom if ever failed to find the eggs in a 
bilharzia patient, and it was his practice to persuade 
the natives to squeeze out the last few drops of urine. 
A practitioner is hardly justified in undertaking to 
treat a case of bilharzia unless he is able to follow 
the devenerative changes that are taking place in the 
ova passed throughout the series of injections he is 
giving. The number of incompletely cured cases that 
are being sent back to their homes is regrettable; for 
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they tend to foster the impression that the disease 
cannot be cured and they are perhaps more liable to 
the formation of renal calculus, chronic appendicitis 
and exploratory operations for vague symptoms, than 
even the untreated case of bilharzia disease. 

Dr. E. C. Faust has pointed out that the discovery 
of ova resembling those of Schistosoma bovis and 
S. spindalis in certain persons harbouring S. hema- 
tobium, or of S. hematobium and S. mansoni, does not 
necessarily mean that S. bovis and S. spindalis attack 
cattle and goats in South Africa, and, since the regret- 
table departure of Mr. R. E. Montgomery, F.R.C.V.S., 
from the Union, I do not think that any seriou: 
attempts have been made to determine how far schisto- 
somiasis exists in South African mammals. In infested 
localities there is almost certainly a preponderance of 
the commoner schistosomes ; but I am hoping that 
amongst some fifty adult worms that I obtained from 
cercarie obtained from I. africana in a pool which 
contains both S. hematobium and S. bovis, may be 
examples of the rarer worm. The ova of this latter 
parasite would appear to be identical with those found 
in the urine of some children in the Belgian Congo by 
Dr. C. C. Chesterman. 

The occasional presence of a schistosome in any 
host must not be regarded as sure evidence of tha: 
parasite becoming common in that host, and, although 
Fasciola hepatica does occasionally occur in Australian 
rabbits, the occurrence would not appear to be so 
common as to regard the rabbit as a constant source 
of fasciola infestation to sheep and oxen in that 
country. 

A poor white at Durban, aged about 12 years. 
showed the ova of S. hematobium, S. mansoni and 
S.? bovis in his urine a year ago. Though his brother 
was successfully cured by intravenous tartar emetic, 
he is too little inconvenienced to submit to treatment 
himself, and three months after I first saw him, when 
there was much hematuria, the urine was almo-t 
free from blood and eggs. The problem of the eradi- 
cation of the disease depends partly on education. 
As in Egypt, but for a very different reason, the pro- 
blem is also partly a religious one. The Moslem home 
is usually provided with a bore hole, and there is no 
evidence that the disease is spread as a result of their 





Fig. 4.—Shells of Isidora africana (Krauss). 


ablutions; bilharzia disease is rare amongst Nats! 
Moslems, who keep their children away from stagnar' , 
pools, as the orthodox Jews avoid all creeping things, 
including snails. Both Hindus and Christians allow 
their boys to paddle, fish and swim in the very poo 
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where the bilharzia parasites are most common, and it 
is a matterfor regret that the Christian Church has 
set aside certain portions of the Jewish law which are 
particularly well-suited to the over-crowded life of 
subtropical villages, with all the inter-breeding and 
co-mingling of children which such a life necessarily 
involves. The advantages of abstinence from pork 
and the discouragement of a meat diet or the indis- 
criminate use of medicines, as practised in Moslem 
homes along with the universal rite of circumcision, 
might well be considered in the interests of those 
juvenile adults whose temptations are multiplied ten- 
fold by their association with the ever-present menace 
of the illicit liquor traffic in Natal, and who cannot 
go out of their houses without passing evidences of 
defecation by natives and Hindus along those un- 
drained dongas which daily multitudes use as roads to 
and from the Durban market. 


Ringworm of the Scalp in the Adult, Report 
of a Case of  Kerion due to Microsporon 
JAudouini (H. Fox, Archives of Dermatology and 
Syphilology, March, 1926).—The case described 
is of interest as an additional record of a rare 
condition, namely, ringworm of the adult scalp. 
The lesion, although a kerion, was caused by 
the Microsporon audouini, an organism that is 
not usually pyogenie. Like the three patients 
previously studied by the author, this one also 
belonged to the negro race. It may be added 
that the culture was made on a Stender dish in- 
stead of in the usual flask, no contamination taking 
place. Numerous other cultures of various species 
of ringworm have been made on Petri or Stender 
dishes, without contamination, At least sufficient 
time has elapsed to allow the cultures to attain 
full size and to be photographed. 





Serological Analysis of Lepers’ Sera (O. 
Schobl and J. Ramirez, The Philippine Journal 
of Science, March, 1926.)—Ninety-two lepers were 
examined serologically with the view to deciding 
certain doubtful points in the serology of leprosy. 
The question of complement and natural hemo- 
ivsin content in lepers’ sera tcewards guinea-pig, 
sheep, goat and rabbit red cells was investigated. 
The content of hemolytic complement and_ its 
keeping quality in the lepers’ sera were studied. 
inti-sheep and anti-monkey immune hemolysin 
having been used in these tests. Slight individual 
differences were found to exist in lepers’ sera and 
in normal human sera alike as to content of natural 
hemolysins and complement, but no distinct quanti- 
tative differences were found between the sera of 
lepers and those of normal persons. The amount 
of hemolytic complement in the lepers’ sera was 
found to be the same as that in the sera of non- 
lepers and is subject to individual variations. As 
to the keeping quality of the natural hemolytic 
complement, it was found that, in proportion to 
the original titre, the complement decreased prac- 
tically at the same rate in the sera of lepers as 
it did in the seca of normal individuals. 
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THE RARER BRONCHOMYCOSES. 
Unper the term Bronchomycosis is included all 
those affections of the bronchi and lungs which are 
definitely associated with the presence of fungi in 
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the sputum. Although the monilias constitute the 


group of fungi which are best known and 
are found most frequently in this condition, 
it may in faet be due to quite a variety 


of fungi belonging to different species, genera, 
families and orders. No matter which of 
these different fungi happens to be the causal micro- 
organism, the symptoms and the disease so pro- 
duced are somewhat similar, although the prognosis 
varies considerably according to the variety of the 
fungus encountered. The varieties of broncho- 
mycosis caused by fungi other than the monilias are 
of somewhat rare occurrence, and one of the most 
important of these is bronchonocardiasis, a name 
employed to denote all bronchial and broncho- 
pulmonary affections produced by fungi of the genus 
Nocardia, Toni and Trevisan, and the genus Cohni- 
streptothrir, Pinoy; the latter having perhaps been 
more commonly known as Streptothriz, Actino- 
myces, Discomyces, and Oospora. The family 
Nocardiace has been défined as  Microsiphonales 
with a mycelium, and contains two genera, namely, 
Nocardia, Toni and Trevisan, 1899, which grows 
anaerobically, is easy of cultivation, and produces 
arthrospores, and Cohnistreptothriz, Pinoy, 1911, 
which grows best anacrobically, but can grow 
aerobically, is difficult of cultivation, and does not 
produce arthrospores. 

Two types of bronchonocardiasis may be differ- 
entiated, namely, granular — bronchonocardiasis, 
which is often referred to as actinomycosis bron- 
chialis or pulmonalis, and is characterized by the 
presence of fungal granules or scelerotia in the 
sputum, and agranular bronchonocardiasis, in which 
fungal granules or sclerotia are absent from the 
sputum, and is often referred to as pseudo-actino- 
mycosis bronchialis or pulmonalis. 

Granular bronchonocardiasis or bronchoactino- 
mycosis generally runs a chronic course, though 
acute cases are also occasionally encountered. With 
regard to symptomatology there’ is anemia and 
wasting with serotine fever. The sputum, at first 
mucopurulent, is later tinged with blood, and true 
hemoptysis may occur. It also contains small 
granules composed of an enormous number of thin 
mycelial filaments. Potassium iodide in large doses 
(30 gr. thrice daily) produces a rapid improvement 
in this type of nocardiasis, which is much more 
amenable to treatment than is the agranular type. 
An autogenous nocardial vaccine has been employed 
in these cases, but does not seem to produce any 
definitely beneficial effect. 

Agranular bronchonocardiasis, known also as 
streptothricosis, pseudo-actinomycosis, and pseudo- 
tuberculosis, constitutes one of the most serious 
of all the varieties of broncho-mycosis, gen- 
erally runs a chronic course, though ocea- 
sionally acute cases are scen. There is anemia, 
hemoptysis, and often serotine fever. Physical 
examination of the chest may reveal patches of 
dullness with crepitations and pleural rubbing, or 
may be quite negative. Microscopie and cultural 
examination of the sputum is of the utmost import- 
ance. Segments of thin bacillary fungi will often be 
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found, showing true but not dichotomous branching, 
which are sometimes acid-fast. Both aerobic and 
anaerobic methods of cultivation should be employed 
as some nocardias (cohnistreptothriz) grow only 
anaerobically. The treatment of this variety of 
bronchonocardiasis is apt to be disappointing and 
unsatisfactory. It consists in the oral administra- 
tion of potassium iodide in big doses, together with 
the hypodermic injection of autogenous nocardia 
vaecine. In spite of all treatment many cases end 
fatally. 

Broncho-anacromycosis is another of the rarer 
forms of bronchomyeosis, and was investigated 
by Castellani, Douglas and Thompson. It is due 
to a branching bacillary fungus of the order Micro- 
siphonales, which is not pathogenic to the usual 
laboratory animals. The fungus has been isolated 
from a large number of cases of bronchitis of 
hemorrhagic and mucopurulent types. Cases of 
the hemorrhagic type closely resemble pulmonary 
tuberculosis; there may be fever of an intermittent 
or remittent type, the patient becomes anemic and 
wasted, the sputum contains blood and may present 
a very characteristic bright brick-red colour. The 
physieal examination of the chest may show signs 
which suggest tuberculosis, such as patches of dull- 
ness and crepitations. 

Broncho-oidiosis is another rare form of broncho- 
mycosis in which the causal fungi belong to the 
genus Oidium, characterized by abundant mycelium 
with numerous arthrospores. In contrast to the 
monilias free yeast-like budding cells are absent or 
rare, Acid, but no gas, is produced in various 
sugars and other carbohydrates. The genus com- 
prises four species, namely, Oidium lactis, Link, 
1809, O. rotunda!um, Castellani, 1911, O. Aster- 
vides, Castellani, 1914, and O. metalense, Castel- 
lani, 1915. Clinically broncho-oidiosis is similar to 
bronchomoniliasis, and a primary and secondary 
form are to be distinguished. 

Broncho-saccharomycetosis is due to the fungi of 
the genus Saccharomyces. These fungi are charac- 
terized by reproduction, by budding, by the absence 
of a mycelium, and by the presence of asci in old 
cultures. The symptomatology is like that of 
bronehomoniliasis, 

Broncho-cryptococcosis, which is due to fungi 
belonging to the genus Cryptococcus, is clinically 
similar, occurring both in primary and secondary 
forms. These fungi consist of yeast-like budding 
cells without mycelium, and their cultures never 
show the presence of asci. 

Broncho-endomycosis and broncho-Williasis are 
still other rare bronchomyeoses, and present the 
same symptomatology as chronie bronchomonili:sis. 
Lastly, there is Broncho-hemisporosis, which may 
be caused by two species of fungus, namely, Hem 
spora rugosa, Castellani, 1910, or H. pararugosa. 
Castellani, Douglas and Thompson, 1023. Here 
again a mild and a severe type of the affection may 
be recognized, In the mild type the patient chiefly 
complains of cough, but the general condition 
remains good and there is no fever. The sputum 
is mucopurulent and free from blood. Physical 
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examination of the chest is negative, or at most 
reveals only a few coarse rales. The severe type 
closely resembles phthisis: the patient becomes 
emaciated, there is hectic fever, and the sputum 
may contain blood. Physical examination of the 
chest reveals patches of dullness with fine crepita- 
tions and pleural rubbing. 

The sheet-anchor in the treatment of all these 
forms of bronchomycosis is the administration of 
potassium iodide in big doses, which, except in 
cases of agranular bronchonocardiasis, usually gives 
satisfactory results. This may be supplemented by 
the administration of balsamics, especially creosote. 
The use of autogenous mycotic vaccines has usually 
given disappointing results, and they seem to exert 
little or no beneficial effect on the progress of the 
disease. 

——9————— 


Annotations. 





The Nasal Passages in Lobar Pneumonia. A 
Clinical and Bacteriological Study (A. R. Felty 
and C. A, Heatley, Journal of the American 
Medical Association, April 17, 1926).—In a series 
of sixteen cases of lobar pneumonia, pneumococci 
of corresponding type to those found in the 
sputum were isolated from the middle fossæ of 
ihe nose in every case. The nasal passages in 
fifteen of the sixteen cases were examined with 
the nasopharyngoscope ; of these, all showed hyper- 
emia of the mucous membranes, and six had signs 
of acute suppurative sinusitis. In eight cases 
anteroposterior roentgenograms of the sinuses were 
made; in seven cases clouding of one or more 
of the sinuses was observed. In this small series 
of cases acute pneumococcal sinusitis was a fre- 
quent accompaniment of lobar pneumonia, 


Scarlet Fever. An Analysis (J. W. Lindsay, 
E. C, Riee and M, A. Selinger, Journal of the 
American Medical Association, April 17, 1926).— 
The intracutaneous injection of properly concen- 
trated searlet fever toxin, after the method of the 
Picks, properly controlled by use in groups, has 
leen found a reliable means of determining sus- 
ceptibility or immunity to scarlet fever. This 
method is also frequently of definite assistance in 
diagnosis. It is possible actively to immunize 
susceptibles for a considerable period. Care should 
be used to adjust the dose of toxin for active im- 
munization so as to avoid serious reaction in 
those who may have an unusually small amount 
of natural antitoxin, as indicated by an unusually 
large and intensely positive Dick reaction. There is 
ample evidence that the scrum prepared by the 
method of Dochez, now available for the treatment 
of scarlet fever, possesses true and specific antitoxie 
properties in effective concentrations, The early use 
of sufficient amounts of antitoxin apparently reduced 
the incidence of complications of severe degree. A: 
Single large dose of antitoxin will probably prove 





more satisfactory, from every standpoint, than a 
small or moderate dose with the possibility of 
repetition. The intramuscular injection appears to 
be satisfactory in practically all cases, the intra- 
venous possibly being indicated in critical condi- 
tions. The authors suggest the advisability of test- 
ing all ponani for sensitiveness to serum before 
giving the antitoxin, even though workers are not 
in complete agreement as to the importance of 
this procedure. 





Gastric and Ducdenal Ulcer. Theoretical and 
Clinical Studies (A, Winkelstein, Archives of In- 
ternal Medicine, April 15, 1926).—It is seen from 
these studies that superficial ulcers or erosions of 
the stomach or duodenum occur owing to various 
local and general causes, but heal perfectly in most 
persons. In certain subjects the lesion progresses 
and takes on the features of chronicity. This is 
the characteristic of ulcer as a disease entity. Tho 
usual explanations, mostly referable to local con- 
ditions, for the failure to heal seem incomplete. 
It is suggested that some general condition; 
interfering with healing may be present. An 
excessive response to stimuli on the part of the 
nerves and tissues, locally or generally, may 
furnish such interference to healing.  Tetany or 
a related condition, a disturbance of the vegetative 
nervous system, or a combination of both, are 
possible causes of the supposed general over- 
irritability. Patients with ulcer, with gastric 
neuroses, and controls were tested with various 
stimuli to ascertain the presence of such over- 
irritable states. Almost all the ulcer patients 
respond excessively to mechanical, electrical and 
pharmacologic stimulation. Patients with gastric 
neurosis react similarly, except to mechanical 
stimuli, but present a marked contrast to the ulcer 
vroup in that they display obvious stigmas of a 
disturbed vegetative nervous system. This dis- 
tinction may prove useful clinically. The per- 
sistence of the over-irritability afte: a surgical cure 
suggests that it is a general bodily state, probably 
constitutional, and not merely the result of the 
presence of the ulcer. 





Observations on the White Working Population 
of Tropical Queensland (R. W. Cilento, Health, 
Commonwealth of Australia, March, 1926).—In 
estimating the factors that affect working white 
people in tropical Queensland, the author arrives 
at conclusions which are extremely satisfactory 
from the standpoint of future progress, for tropical 
localities peopled entirely by a white population. 
Both sexes and all ages were examined, and the 
results demonstrate that there is no indication that 
the tropical climate affects the white man deleteri- 
ously in any respect per se. In making this ex- 
amination the greatest care was taken to make the 
most of every disadvantage, and although a large 
portion of the homes examined were poor, where 
people live under the most distressing conditions, 
the high standard of health was still maintained. 
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The figures laid down demonstrate that the old 
canard that the white man cannot live in the 
tropics is definitely exploded. That the white 
woman cannot live and bear children there is dis- 
proved by the excellent figures shown in relation 
to each of the towns. That these children thrive 
is similarly evidenced by the statistics throughout 
the paper; and in their turn they multiply with- 
vut any loss of fertility, mentality or physique. 
In fact the whole of the accusations levelled 
against the tropics are shown by that huge mass 
experiment which is called the colonization of 
tropical Queensland to be quite outside the ques- 
tion of climate itself, In the writer's opinion the 
evil name acquired by the tropies is due almost 
entirely to facts and figures which have been 
accepted without a due allowance being made for 
the tremendous importance of endemic preventable 
diseases, and a co-resident native population, In the 
Australian tropics there is neither the one nor the 
other, and as a consequence these lands are being 
steadily and progressively peopled by a healthy, 
working, white population. 


Treatment of ne by Malaria. A Pre- 
liminary Report (P. O'Leary, W. H. Goeckerman, 
and S. Parker, Archives of Dermatology and Syphil- 
ology, March, 1926).—A report is made of the pre- 
liminary observations after a ten months’ trial of a 
series of thirty-five patients with neurosyphilis who 
were inoculated with malaria plasmodia. As this 
time is too short to draw definite conclusions regard- 
ing the value of the procedure the authors have en- 
deavoured merely to relate their experience with 
it. The method seems to offer more immediate 
effects than any form of treatment heretofore used 
for general paralysis. Many of the patients in this 
group had been treated with tryparsamide, some 
with benefit and others without. The inoculation 
of patients with Plasmodium vivaz, who are already 
debilitated to some degree from their syphilis, is 
attended with some risk, so that it is a method for 
selected patients only who are under hospital care 
throughout the course. It is only necessary to 
carry out the procedure with the patient in the 
hospital from the time of the inoeulation until 
three negative smears have been obtained after the 
quinine has been started, but measures must be 
taken also for the prevention of the spread of the 
malaria to the inhabitants of the community. The 
dangers of the malaria carriers must. be constantly 
borne in mind, and all attendants must take quinine 
as a prophylactic during the mosquito time. Of 
the twenty-four patients with frank paresis, 25 per 
cent, showed a complete remission that allowed 
them to return to their former occupations within 
two months after the malaria was stopped, 37 per 
cent. were definitely improved one way or another, 
and two died, one as a result of the malaria and 
the other six months later in convulsions. Thus 
far in this series the ‘ fever therapy " has had 
practically no effect on optic atrophy, gastric crises. 
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persistent lightning pains with negative serologic 
findings, asymptomatic neurosyphilis and paresis 
sine paresi, "Ihe mental and physical symptoms 
are most favourably influenced by the treatment 
without change being observed in the blood or 
spinal fluid as yet. ‘The use of arsphenamin, 
mercury or tryparsuamide immediately after the 
malaria was attended with some definite evidence 
of relapse from remission, The majority of the 
complications noted were transient and disap- 
peared with the cure of the malaria, although 
complications attributable directly to the syphilis 
may cause some embarrassment. Myocarditis, 
nephritis, marked weakness or wild delirium may 
demand the cessation of treatment. The results 
were so encouraging that the authors believe the 
method warrants an exhaustive trial, 


Quantitative Sludies of Bacterial Pollution and 
Natural Purification in the Ohio and the Illinois 
Rivers (J. K. Hoskins, U.S. Public Health Reports, 
February 19, 1926).—Quite extended observations 
of the pollution ot Illinois and Ohio rivers have 
indicated that the numbers of bacteria contributed 
per capita by the sewered populations of various 
cities are reasonably constant; these numbers 
change, however, with seasonal temperature, being 
much greater in summer than in winter. Such 
bacteria tend to increase in numbers in the re- 
ceiving stream for a short period and then decrease 
at orderly rates as the time from the point of 
maximum density is increased. These rates of 
decrease were found to be. affected by water tem- 
perature and apparently by concentration, being 
most intensive during the warmer months and under 
conditions where the density of bacteria was great- 
est. Having established definite quantitative re- 
lationships from these observations, and assuming 
that they are fairly representative of stream con- 
ditions in general, a method is suggested for 
estimating the maximum concentration of Bacillus 
coli in streams of unknown volume of flow that may 
be expected to result from pollution contributed by 
known sewered populations. Furthermore, the con- 
centration of such organisms remaining at any point 
downstream may be estimated, prov iding the 
velocity of flow is ascertained. If the observations 
are representative of general biological laws, they 
are of practical value for estimating the increasing 
burden placed on streams receiving the sewage of 
growing communities and, consequently, ihe added 
loads that water-purifieation plants must be pre- 
pared to handle where such polluted watercourses 
are used as sources of water supply. 


Erythema — Multiforme (B. L.  McEwen. 
Archives of Dermatologu and Syphilology, March, 
1926).— The relationships made apparent by the 
author and the fact that the symptom which firs! 
caused the patient concern was a skin eruption 


suggest two lines of inquiry. The first is, what 
is the part actually taken by eystemie infection 








in skin diseases, particularly by the slowly progres- 
sive and initially mild types which may be grouped 
under the term septicemia lenta? It is being 
demonstrated more und more conclusively that 
organisms within the body, by the products of 
their metabolism or disintegration, and by imech- 
nical action are responsible directly or indirectly 
for numerous and varied symptom groups, many 
of which, though looked on as disease manifesta- 
tions, are essentially protective body reactions. 
Conversely, more and more is the physician justified 
in assuming that infection, directly or indirectly, 
is the most probable eause of any symptom group 
with which he may be dealing. This statement 
finds confirmation in the conception and inereas- 
ing aeceptance of the idea of focal infection. 
The skin, by reason of its extent, its structure 
ind its funetions, is predestined to be the organ 
for the expression of a large number of manifesta- 
tions which must be regarded as body reactions 
against harmful agencies within. Keeping in 
mind the fact that infection may produce primary 
and secondary effects, we are compelled on a 
priori grounds to regard germ action as probably 
constituting the major element, 


A Fever Resembling a Mild Form of Typhus 
Fever (F. T. Wheatland, The Medical Jour- 
nal of Australia, March 6, 1926).—A fever of about 
twelve or fourteen days’ duration characterized by 
severe headache and a macular rash on the body and 
limbs is described. This fever resembles typhus 
fever, and it is probably identical with that described 
by Hone in Adelaide. It is not contagious, and is 
probably transmitted by some ectoparasite associ- 
ated with the mouse. There is probably a group of 
diseases resembling typhus fever of which this fever 
is a member. 


Congenital Alopecia (E. A. Oliver, and N. 
C. Gilbert, Archives of Dermatology and Syphilo- 
logy, March, 1926).—In reviewing the etiologic 
fuetors the following points present themselves. 
There is presumably a congenital alopecia in 
two brothers with no antecedent cases in the 
family as far as the authors can learn. There are 
no stigmas of atavism as noted by Hyde. One 
recognizes the possibility of this being secondary to 
some generalized cutaneous condition acquired after 
hirth. This, however, is not believed to be the 
case. The first impression, that the condition was 
due to thyroid deficiency, would have been believed 
to be confirmed had thyroid medication been 
used without first determining the metabolic 
rate. Other endocrine disorders can, it is believed. 
he ruled out by the absenee of any other factors 
which would be regarded as anomalies of autonomie 
response or control. Keratosis pilaris, as suggested 
hy Broeq, is, the authors believe, an important 
factor in the production of this alopecia. The com- 
ment of the patient on his improved condition was 


of interest. When asked to what he attributed the 
improvement, he said that when he forcibly removed 
the papules by scrubbing his scalp vigorously, he be- 
lieved he allowed the hairs to come through. With 
the improvement in the hair growth there was a 
corresponding decrease in the keratosis pilaris. As 
to the «tiology of the keratosis pilaris, the authors 
have no theory which they can substantiate, but 
they believe that it is due to some anomaly of 
intra-uterine development, 


Hemochromatosis and Chronic Poisoning With 
Copper (E. F. Mallory, Archives of Internal 
Medicine, March 15, 1925).—Evidence is slowly 
but steadily accumulating in favour of the view 
that ehronie poisoning with copper causes the sym- 
ptom complex known under the different names of 
hemochromatosis, bronzed diabetes and pigment 
cirrhosis. Copper is an exceedingly useful and in- 
dispensable metal in many ways, but it should 
not be employed where it may come in contact with 
foods or drinks, especially if they contain acids 
of any sort, because it is so readily dissolved by 
many of them. This would exclude its use 
for cooking utensils of any sort, for shakers of 
cocktails and acid drinks, and for the worms of 
the condensers jn stills. Its use in pipes for drink- 
ing water and for hot water heaters is probably 
without danger, 
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BULLETIN DE LA SOCIÉTÉ DE PATHOLOGIE EXOTIQUE. 
January 18, 1926. 


On the Treatment of Malaria, an Essentially 
Curable Disease (4th communieation) (T. Seguin). 
—The author has been writing on this subject in 
the Bulletin de la Société de Pathologie Exotique 
since 1921, but little importance seems to have been 
given to his theory on the treatment of malaria, 
He is convinced that quite 100 per cent. of the 
cases of relapse would be avoided if the patients 
were treated with large doses of quinine, i.e., a dose 
of 50 egm, in the evening, instead of the usual 
25 egm. which are often taken in the morning and 
a fortiori at midday. Attention is also called to the 
fact that large doses of quinine, instead of causing’ 
hemoglobinuria, as suggested by some authors, has 
quite the opposite effect on the disease. - Hemo- 
globinuria occurs only in cases of malaria whieh 
have been insufficiently treated. With large doses 
of quinine, given at night, malaria is completely 
cured in a few days. 

Notes on an. Epidemic of Ulceromembranous aud 
Seorbulic Stomatitis (M. Alalou).—These studies 
were carried out during the epidemic in the region 
of Mossoul from November, 1917, to April, 1918. 
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About 40 cases entered hospital daily, of which 
about twelve were cases of stomatitis. Both the 
vuleeromembranous and scorbutic types were 
observed, sometimes they were mixed, and there 
were some cases of noma the mortality of whieh was 
about 2 per cent. Among the cases of ulcero- 
menibranous stomatitis the majority were gingival, 
the others were jugal, palatine, or amygdaline. 
Vincent’s amygdalitis was of the classic type. Tinc- 
ture of iodine, permanganate of potash, neosalvarsan 
gave unsatisfaetory results. The only remedy which 
proved suecessful in all forms of the disease was 
chromie acid erystals, 


The Anti-Piroplasmic Campaign in the Govern- 
ment of Petrograd in 1925. Preliminary Note. (W. 
L. Yakimoff).—In the summer of 1925 the Veter- 
inary School of Petrograd undertook a campaign 
against bovine babesiasis which was prevalent in 
the districts of Vytegra and Volkhov. 1,040 
infected animals were detected; of this number 773 
were treated. The products used were ichtargan, 
protargol, luargol, silver salvarsan, arrhenal, and 
apiroplasmine. On the whole, good results were 
obtained showing an average mortality of only 5:9 
per cent., against a mortality of 42:90 per cent. in 
animals not treated. Symptomatic treatment 
alone is not sufficient, 


Apiroplasmine in the Treatment of Bovine Piro- 
plasmosis (W. J. Yakimoff, J. G. Galouzo, W. 
A. Loukianoff, and M. J. Furikoff).—Apiroplas- 
mine was first prepared by Alessandrini of Rome; 
it eonsists of eacodylate of caffeine 30 per cent., 
benzoinomonocarbonie acid 10 per cent., phenate 
of sodium 2 per cent. The instructions given with 
the preparation are: 20 e.c. should be given intra- 
venously, daily, until complete cure is obtained. 
It was ordered by the Italian Minister of War to 
be used in equine piroplasmosis. During the ante- 
babesiasis campaign in Petrograd, 1925, this pro- 
duet was not found to be very efficacious. 

Ichtargan in the Treatment of Bovine Babesiasis 
in the North-West of Russia. Preliminary note. 
(W. L. Yakimoff).—Ichtargan is a mixture of silver 
and iehthyol. Tt has long been used in human cases 
of gonorrhæœa und in diseases of the eye. Schmidt 
was the first to use it in piroplasmosis; it is largely 
used in Finland. Excellent results were obtained 
with this remedy in the treatment of babesiasis in 
Petrograd in 1925. The mortality was only 2:4 per 
cent. Hamoglobinuria disappeared in most cases 
24 hours after the intravenous injection of ichtar- 
gan, und the temperature was lowered in about the 
same time. 


JA Case of Leishmania infantum observed in 
Sienna, Italy. Epidemiologic Remarks. — (P. 
Barbacei).—A fatal case of infantile Leishmaniasis 
in a child of four is described. It is the first case 
observed in the province of Sienna. It is not 
known how the child contracted the disease, but it 
is quite probable it was at Monaco, where he stayed 
for six weeks. Infantile Leishmaniasis occurs in 
nearly all places round the Mediterranean; it also 
exists in Indo-China and in the south of Russia. 


The Action of Tryparsamide on Chronic Trypano- 
somiasis (F. Van den Branden).—Further investi- 
gations confirm the results already published in this 
Bulletin, on the action of tryparsamide '' A03" 
in the treatment of chronic trypanosomiasis, i.e., 
that it is superior to any other product used in the 
treatment of this disease, and that failures are due 
to the coexistence of nervous syphilis, or to a pre- 
vious arsenieal treatment whieh has rendered the 
trypanosomes resistant to arsenicals. 


Prescorbutic Pilous Keratosis (Said Djemil)— 
During the first three months of 1915 a number of 
soldiers from the Dardanelles entered the Couleli 
Hospital, Bosphorus, suffering from scurvy. Many 
of them presented the classical symptoms, but 
quite a number, when they entered the hospital, 
showed signs of pilous keratosis with ansmia, lassi. 
tude, and rheumatoid pains in the legs. These pre- 
scorbutic keratoid lesions are a greyish or dirty-red 
colour. They surround the root of the hairs on the 
antero-external part of the leg, they are rarely seen 
on the thighs, and it is exceptional to see them 
on the arms. They can easily be scratched off 
without causing exudation or bleeding. It is suff 
cient to observe daily the evolution of the keratose 
to see them take on the form of the typical folli- 
cular petechie of scurvy, 


A Study of Trachoma in Morocco’ and its 
Treatment (E. Delanoe). — The author studied 
trachoma in Morocco for twelve years. The 
disease is widely spread, especially in the region 
of Mazagan, at all times of the year; it is fre- 
quently seen in adults, but the majority of cases 
are observed in children. There are more Ara 
children affected than Jewish, and this is undoubt- 
edly due to the different schools they frequent and 
their different modes of living. More than hali 
of the old and poor Jews of Mellah are affected 
with trachoma, and it is only their weekly visits 
to the hospital which keeps them alive. On 
the other hand, the children of these diseased 
people, who frequent the schools and hospital. 
and are kept under surveillance, are rarely af- 
fected. The infant Mussulman population, whose 
schools have made no hygienic progress for cen- 
turies, is heavily infested with trachoma and is 5 
source of constant epidemics. The latent form of 
trachoma is the most dangerous, from the propa 
gation point of view, as often it is of long duration 
without inconveniencing the patient. It is only 
when the seasonal conjunctivitis occurs that the 
trachoma is detected. A detailed description is 
given of the clinical symptoms. Several methods 
of treatment have been tried; chaulmoogra oil has 
given the best results, 

Manifest Action of Cold in Blackwater Fever (H. 
Chatrieux).—Three cases are reported in which 
blackwater fever occurred in patients who had sud- 
denly exposed themselves to cold. Their ages were 
23, 24, and 34 years respectively. Two of them— 
one being a European—had never had malaria, the 
other had apparently had latent malaria but had 
not been treated, 


" ———— i m ——r— à! 


July 1,1926] THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. (No.13, Vol. XXIX 











Original Communications. 


SOME ASPECTS OF MALARIA CONTROL. 


By Dr. Winutam E. Deeks. 


General Manager, Medical Department, United Fruit Company, 
New York. 


In view of the present state of our knowledge, 

we may not hope to eradieate malaria in the near 
future from many localities, but reasonable control 
measures are possible and some of these deserve 
consideration, 
. Malaria has entirely disappeared from many 
localities in this country where a few years ago 
it was epidemic. This has been due mainly to the 
drainage and cultivation of the soil, and consequent 
destruction of many mosquito breeding places; but 
seasonal ehanges and the intelligent application of 
our knowledge of the transmission, prevention and 
eure of the disease have also been important factors. 
lt should be emphasized that poverty and ignorance 
favour the spread of malaria, and that general pros- 
perity and universal education are important in- 
fluences in its control; for only when they are 
enlisted can suitable homes be built, sanitary 
measures maintained and a knowledge of how to 
avoid the disease aequired by the people. There is no 
reason, under present conditions, why an intelligent 
individual should acquire malaria, if he knows how 
to avoid contracting it, has the proper appliances 
available for his protection, and makes careful use 
of them, 


Malaria is responsible for about 40 per cent. of 
the morbidity on the plantations of the United 
Fruit Company and is, therefore, the most im- 
portant single factor in lowering the efficiency of 
labour. Effective efforts directed towards malaria 
control in any distriet presuppose a knowledge of 
local conditions, not only as to the breeding places 
of anopheles mosquitoes and a study of the most 
economical means of their destruction, but also re- 
garding the identity of the vector concerned, in- 
asmuch as there is variation of distance in the 
flights of the different species of anopheles that 
transmit malaria, and this must be taken into 
consideration in undertaking sanitary work, 

The tropical plantations of the United Fruit 
Company are located, for the most part, in the 
coastal areas of low elevation. Rainfall and tem- 
peratures in the different plantations for the 
months of 1923 and 1924 are shown in the sub- 
joined tables. 

Jansco! states that the mosquito phase of the 
cycle of the tertian parasites ceases to develop 
normally when the temperature reaches 619 F., 
and if development proceeds the mosquito does 
not become infective. As can be noted from the 
tables, the temperature and the amount of rain- 
fall on the plantations are favourable for multiplica- 
lion of mosquitoes and for the exogenous develop- 
ment of the parasite in the mosquito the whole 








1Jansco, “The Practice of Medicine in the Tropics,” by 
Byam and Archibald, p. 1527, vol. ii. 


METEOROLOGICAL REPORT FOR THE YEAR 1923. 


AVERAGE ToTAL RAINFALL (INCHES). 











Costa Average 
Banes Colombia Rica Guatemala Jamaica Panama Preston Tela Truxillo for all 
Month Division Division Division Division Division Division Division Railroad Railroad Divisions 
January sag ane T 1:97 -= 9-08 14:69 4:30 71 2:58 6°74 8:98 — 
February... ave oe 0:64 — 7:80 5:05 2:40 5:45 2-74 1:76 0°88 — 
March Soy «s ES 0:98 — 7:63 285 1:83 5:82 0:30 0-26 1:17 — 
April ... ess T At 1:46 0:10 5:68 447 2:40 3:67 167 0:23 0:10 — 
Maysf. zb ELS cae 2-25 4:96 — 11:30 2-22 8:40 4:99 3:31 1:40 9-99 = 
June ... 1:00 1:94 18:75 8:83 2:09 14:15 3:94 4:92 5:92 — 
July ... 1:54 0:83 15:68 11:82 2:17 14:50 3:00 4:80 6:07 — 
August : PAS 1:00 110 19:80 9-80 9-87 — 16:36 114 4:83 4:94 Y 
September ..  ..  .. 4:02 2-75 10°59 6:50 2-69 9:44 4:18 5:58 5:42 T 
October 3s VR ei. 13°31 8:06 9:57 4:65 11°75 3:32 8:21 8:44 6:33 — 
November .. x 3f 9:10 1:27 99-84 6:34 1:46 16:01 3:30 8 95 5:97 
December ..  ..  .. 1:30 010 25:52 6:56 374 20°70 1114 4:85 5:50 
Totals 38:57 21:11  164:24 83°78 58:30 12218 35:51 52:21 53°57 69:38 
Mean TEMPERATURE (FAHRENHEIT). 
January 78-00 85-00 77:00 14:00 11:80 7 00 80:60 75:00 79:80 — 
February 75 00 81:00 16:00 78-00 76°35 77-00 79-70 75-00 79:00 — 
March 75:00 82:00 80:00 7800 7775 7700 8330 79:00 79-80 = 
April ... 78:00 8400 80:00  &0:00 7790 7800 80:60 8400 80:20 — 
May .., 78:00 82-00 84:00 82-00 84:80 82:00 86:90 82:00 82:00 -— 
June ... se 05e. 8800. 8400 87:00 75:00 8210 — 81:00 84:220 81:00 £300 = 
July ..  ..  ..  .. 8900 9100 7500 8000 8350 7800 8410 8x00 82:60 m 
August S yu 89-00 81:00 89-00 79-00 8450 7800 86:90 81:00 81:70 a 
September ... sz 82-00 83:00 88:00 19:00 83:25 80 00 94:10 81:00 87°25 — 
October K e. 8000 8400 7900 78:00 e 80:00 | 9050 78:00 8625 = 
November ..  ..  .. 76:00 8400 78:00 74:00 7880 78:00 8510 7500 86-25 = 
December 3 ves 76:00 18:00 78:00 15:00 78:40 78-00 86:90 16:00 83-60 
Average maximum tem- 
perature ds ae 88:08 91°75 87:16 89-00 84:64 90:00  107:40 92-00 87:30 90:81 
Average minimum  tem- 
perature ... ET us 70°33 72:17 14:25 68:00 62:89 68:00 63-00 67-00 77°58 69-25 
Average mean temperature 79:99 €3°25 80°70 18:00 80:47 19:00 85:20 19:00 82 62 80:91 
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METEOROLOGICAL REPORT FOR THE YEAR 1994. 


AVERAGE ToTAL RAINFALL (INCHES). 








Costa 
Banes Colombia Rica Guatemala Jamaica Panama Preston Tela Truxillo mat 
Month Division Division Division Division Division Division Division Railroad Railroad Divisions 
January... ne zea 8:09 — 3:49 6:25 2:27 8:30 2:54 12°45 5:33 — 
February .. one eis 2-78 — 872 1521 2:31 4°81 2:49 16:25 12°15 — 
March as M ose 0:17 1:02 5:37 077 1:95 3:09 0:41 2-93 1:63 -— 
April... "T E 339) 0 54 2:15 587 5:18 3:04 1:85 2-01 0-68 0:35 — 
May ... Ps ie sae 8:10 3:91 5°33 6 08 2°93 3°47 9:11 2:47 1:04 — 
June... vis ET ET 2:09 8:49 8:25 13:27 3°72 8:45 3:05 4:80 3 64 — 
July ... ake tra T 0:43 9:04 12°31 17:90 5°57 12:05 1'78 8:49 7:88 — 
August ven * aus 3:53 11:98 8:16 10:80 5:35 667 2:48 7:79 3:65 - 
September ... aay sah 11" 11:37 6:60 15:44 1184 582 9:94 711 10:01 — 
October GE dpe 7:59 12:65 11:52 6:26 1111 874 7:41 1:09 11:06 -— 
November ... E s 16 34 13:08 13:325 12:46 23:40 1:66 14:58 33:44 22-28 — 
December ... is sós 2:99 — 1:92 12:01 7:22 8:27 4:69 11:13 16-76 — 
. Totals ... 59:41 76:69 96:89  121:68 80°71 73°18 60-49 113-63 95°78 86:49 
MEAN TEMPERATURE (FAHRENHEIT). 
January 74:25 78:50 - 77:00 == 73:00 77:50 7150 73 00 76:50 — 
February 72°75 72 50 76:00 76:45 74:50 76:00 68°50 76°50 75°50 — 
March 7125 80:50 78 50 78:50 75:50 80:00 70-00 78°50 80:00 — 
April 78:10 81:00 19:00 81:00 77°50 80 00 74:50 79°00 82:50 — 
May ... 79:30 81:50 79:00 81:50 79:50 81:50 78:50 83 00 85:00 — 
June 453 T as 81-30 79°50 78°50 78:50 79 00 81:00 79°50 85 45 83:00 — 
July ... - e sev 81:50 80:59 79 00 8:00 78 00 78 50 79:50 82:50 83:00 
August esi we pá 81:50 79:00 79°CO 78:00 76°50 81 00 79°50 81-00 82-50 — 
September ... 79:50 78:00 79 00 80-00 76:00 80:50 80 00 82:25 84:50 — 
October 79°65 78:00 78:50 76:00 77:00 67-00 77°50 76°25 81:00 -— 
November ... 74:20 71:00 78:00 70 50 76°50 18:50 73:00 74:00 76°50 
December ... T sis 74°70 80:50 76:00 71:00 73°50 78:00 72-00 77°25 77°50 — 
Average maximum tem- 
perature ... sei «is 91:44 93:00 90:67 87:16 88:50 92-83 88:59 89:83 — 
Average minimum tem- 
perature ... i sis 63:14 65-00 65:58 64°75 68:58 57:83 68:69 71-41 = 
Average mean temperature 77°29 79°00 78:13 — 15:96 78°54 75°33 18:64 80 62 — 


year round. The rainfall varies considerably in the 
different countries and from year to year, but, for 
the most part, is sufficient for purposes of agricul- 
ture. Irrigation is necessary only at certain sea- 
sons of the year and in some limited areas. 


POPULATION. 


On a plantation the labouring population con- 
sists mainly of negroes, native Indians, and mix- 
tures of these races with European blood. Most 
of the illiterate people live under primitive con- 
ditions, in unscreened houses, though ‘‘ bed nets "' 
are used by a considerable proportion of the 
population. 

The administrative personnel consists chiefly of 
imported whites from temperate zones. Many of 
these were not exposed to malaria infection before 
employment and, consequently, had developed no 
immunity to it. They live on the plantations in 
screened houses under good sanitary conditions. 


DISEASES. 


The incidence of the diseases occurring on the 
plantations is fully recorded in the annual reports 
published by the United Fruit Company. It will 
be noted that there is some variation in the dif- 
ferent countries. The reasons for this probably 
are to be found in the differences in the physical, 
mental and racial characteristics of the respective 
populations, as well as in the local conditions of 


topography, character of soil, 
rainfall, 

‘Thorough investigations relative to the incidence 
of diseases of the population in the Tela Division, 
Honduras, have been carried on by Dr. H. C. 
Clark for the past three years. In addition to 
this work, malaria surveys also have been made 
by Dr. M. A. Barber and Mr. Komp of the 
U.S.P.H.S. As a result of their investigations 
we have fairly accurate data of the incidence of 
this disease in this division. Conditions in the other 
divisions vary somewhat, but from the data oo 
tained in the Tela Division we are able to reach 
conclusions and draw inferences which are also 
applicable, for the most part, to the other divisions. 

In these surveys the method used was to take 
a specimen of blood from each individu: and tc 
examine it by the ‘‘ thick-film ’’ method devised 
by Barber. The findings do not give the actual 
incidence of the parasitic infection, but a minimum 
rate of infection only. Undoubtedly, if the blool 
had been taken on successive days, a greater in- 
cidence of infection would have been revealed. In 
this connection Dr. Clark’s findings in 69 autopsies 
are instructive :— 


temperature and 


INCIDENCE OF MALARIA aT AUTOPSY. 
(Disregarding the disease causing the death.) 
Cases 
Parasites and pigment, present in 25 
Pigment present in spleen and rib 


marrow, in... or et A 
Negative for pigment or parasites, in 15 ... 21°7 per cent negative 


18:2 per cent positive 
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SAME CASES BEFORE DEATH. 


Per cent. 
Positive for malaria  ... TE TE $i we 391 
Negative for malaria ... iis vi e? TA 52:1 
Died before an examination could be made m 86 


These clearly show that examinations of the 
peripheral blood do not always give positive find- 
ings in malaria infections. 

The Barber and Komp surveys were made 
between January 4 and February 4, 1925. During 
the period November, 1924, to February, 1925, 
inclusive, the monthly rainfalls were respectively 
93-14 in., 11:13 in., 12:45 in. and 16:25 in. This 
represents the time when we should have our 
greatest percentage of malaria infection, because 
of relapses from chronic malaria as a result of 
wet and exposure, and new infections resulting 
from great proliferation of mosquitoes. The follow- 
ing table gives the summarized results of this 
survey :— 


TABLE 11.—Summary OF RESULTS IN THE TELA DIVISION. 
Incidence of Crescents in Blood Specimens examined for 
Parasites : All sorts. 
Number 


Number Number Percent. Number with Per cent. 


Farm examined positive positive E-A crescents crescents 
7 .. 199 59 45:7 83 12 — 
9 .. 58 25 47-0 18 2 — 
10 81 84 41:9 27 4 — 
11 102 64 62:7 23 5 — 
No 12 60 29 48:3 16 5 — 
$ 13 65 42 64:6 30 5 — 
14 84 68 80:9 51 8 aed 
20 105 30 28:5 20 0 — 
25 22 6 21:9 8 0 => 
37 86 18 500 15 1 — 
Lantz .. 26 15 57:5 8 0 — 
Booth .. 38 31 93.9 25 4 — 
Dakota 50 19 38:0 8 0 — 
Hicaque 85 11 18:0 2 0 — 
La Fragua 93 20 21:5 9 0 — 
Total ... 1,024 471 46:0 288 41 14:2 
Other Units, 
Number 
Number Number Percent. Number with Per cent, 
Place examined positive positive E-A crescents crescents 
Garcia’s Plant 118 28 28:8 16 5 — 
San Juan — ... 100 14 14:0 7 — 
New Tela .. 198 22 11:4 16 1 — 
Old Tela és T 11 19:8 8 1 — 
Total .. 463 75 11:9 49 10 244 
Grand total 1,487 546 36:7 330 51 15:4 
Number Number Per cent. 
examined positive positive 
All farms ama ee 1,024 471 46:0 
All other units RS Sa 463 75 11:9 


It wil be noted that there is considerable 
variation in the percentage of infections found 
in the different camps and units surveyed. As 
explanatory of this, Dr. Barber makes a_ brief 
reference to the local conditions existing in each 
locality surveyed, 

Farms 7 to 14 inclusive are in the Progreso 
District. This is a new district in the valley of 
the Ulua River. It contains three large lagoons 


-—probably river-formed—streams, ponds and lesser 
bodies of water. Some anopheles larve were found 
in them, in rather brief surveys. Many adult 
anopheles, however, were discovered in the houses 
in the labourers’ quarters located nearest these 
breeding places. : 

Farms 20, 25 and 37 are in the Guaymas 
District. This is also a new district, recently 
brought under cultivation. A search for adult 
anopheles throughout the camps yielded only 
two specimens. None was found in Camp 87. 
In this district there are several small streams of 
clear water which are stocked with fish. The rich 
surface loam is underlaid with a sandy soil, which 
facilitates rapid absorption of water following heavy 
rains. Consequently the mosquitoes do not breed 
freely in this district, but the percentage of malaria 
infection existing can he accounted for by the fact 
that these labourers were drawn from other highly- 
infected districts. 

In both the Lantz and Booth Camps the labourers 
were employed in irrigation and drainage work. 
These men live in temporary, palm-thatched shacks 
without walls. In all frontier work similar con- 
ditions exist, and malaria is liable to assume 
epidemic proportions. This can be accounted for 
probably by primitive living, unusual fatigue, ex- 
posure, &e., and the opening up of virgin territory 
whieh temporarily provides new sources for mos- 
quito breeding places, 

The Dakota, Hicaque and La Frague Camps 
are located in older cultivated distriets where con- 
ditions are more stabilized, although in these there 
is a high labour turnover. 

Garcia’s Plant is a private plantation on the 
Ulua River, The house of Garcia has well-sereened 
verandahs. An examination of the nineteen mem- 
bers of the household proved all to be negative. 
In his labouring camps, however, of 119 examined, 
33 were found positive, 

San Juan is a village of Caribs in a grove near 
the beach. There is swampy ground back of the 
village. The majority of the houses are palm-leaf 
thatched. ‘‘ Bed nets’’ are used in many cases. 
As there is practically no other means of protection 
from mosquitoes, evidently the degree of immunity 
is high among the Caribs in this village. 

New Tela consists of rows of houses between a 
swampy stream and the sea coast. The entire 
community is within easy flight distance of ano- 
pheles. Those houses that are near the sea are 
screened, and are occupied principally by a white 
foreign population. Back of these are rows of 
houses occupied by coloured people, and near the 
swamp rows of houses occupied by natives; all of 
these dwellings are unscreened. Of 48 persons 
examined in the American School, all were negative ; 
of 39 examined in the coloured school, only one 
was positive; of 106 adult Hondurasians examined, 
from the rows of houses nearest the swamps, 21 
were positive, and of 26 of their children examined 
(10 years and under), 7 were positive. The back 
rows of houses probably served js a mosquito 
barrier for those farthest from the mosquito breed- 
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ing grounds. Furthermore, it is probable that the 
Hondurasians from the mountain regions have not 
the degree of racial immunity possessed by the 
negro race, : 

Adjoining New Tela is Old Tela, a native town, 
on the sea, at the mouth of the Tela River. The 
people here live in unscreened houses. Anopheles 
breeding was found in the immediate vicinity in 
several places, 

Dr. Clark made a resurvey of some of the camps 
referred to above, as well as several others during 
the period from May 18 to July 29, 1925. This 
may be considered as towards the end of the dry 
season, when the’ mosquito index is much lower 
than it is in the winter season. In the Progreso 
District 742 were examined in 14 camps and 38:2 
per cent, were found positive; and in the Guaymas 
Distriet, of 13 camps surveyed 19:6 per cent. were 
positive. In the different camps of the division, 
2,742 persons were examined and 769 (28:4 per 
cent.) were found positive; 81 had heavy infections, 
Of those examined, 1,707 were men, with 26:8 per 
per cent. of positive findings; 6011 women, with 
positive findings in 25:8 per cent. cases; and 364 
children (10 years and under), with positive findings 
of 40:1 per cent, 

It is also of special interest that, in Dr, Clark's 
surveys, of 2,607 of the native population living in 
unscreened quarters, 29-1 per cent, were positive; 
while of 135 non-immune foreigners living in 
screened quarters, only 6'6 per cent, were positive. 
Here it should be emphasized that these surveys 
were made on people performing their regular 
work—not bedridden. 

A careful consideration of the above-named sur- 
veys enables us to draw certain conclusions. 

Among the conditions that influence the incidence 
of malaria may be mentioned the following :— 

First, rainfall. The greater the rainfall the 
greater are the opportunities for mosquitoes to 
breed, and the more anopheles mosquitoes there 
are the greater is the incidence of malaria. 

Second, location of camps. In the camps located 
in good sanitary districts there is much less malaria 
than in those near swamps or other places where 
anopheles mosquitoes breed freely. 

Third, screened quarters. The incidence of 
malaria among persons living in screened quarters 
is much lower than among those living in un- 
screened quarters. 

Fourth, frontier .camps. In such places, where 
the labourers are engaged in pioneer work, the 
ineidenee of malaria is much higher than in the 
older settlements, 

Fifth, individual or racial immunity, 

Sirth, impaired physical condition as a result of 
debilitating or complicating diseases, 

The influence of rainfall is well exemplified in 
the Cuban Divisions, Banes and Preston, which 
are located near Nipe Bay, in the north-eastern 
part of Cuba. These divisions are approximately 
of the same size, have similar rainfalls, similar 
temperatures and similar classes of labour. They 
have entirely separate administrations, As can be 


voted from the temperature chart (page 185), the 
rainfall during 1923 in the Banes and Preston 
Divisions was 38°57 and 35°51 in. respectively. 
During that year the hospital admissions of patients 
with positive findings were 295 and 250 respec- 
tively, or 53 and 85 per 1,000 employees. In 
1924, when the rainfall in the Banes and Pres- 
ton Divisions: was 59:41 and 60:49 respectively, 
the hospital admissions of patients with positive 
findings were 971 and 307 respectively, or 196 and 
48 per 1,000 employees. 

Clinieal eases of malaria among the employees 
in Danes and Preston numbered 157 and 281 respec- 
tively. From this it is apparent that the additional 
rainfall markedly inereased the number of employee 
hospital admissions. In the Preston Division the 
increase was much less marked than in the Banes 
Division, for the reason that in the Preston Division 
15 gr. of quinine were given twice weekly to prac- 
tieally all the labourers, and this method was not 
tollowed in the Benes Division. The finding of a 
greater number of clinical cases in the Preston 
Division is due to the same cause; parasites are 
not readily discovered in the peripheral blood of 
those taking quinine. 

The importance of other infections in lowering 
the resistance of the inhabitants in a malaria-in- 
fected district must be stressed. Dr. Clark, of 
the Tela Division, has shown that among 3,264 
persons examined in 1923, the percentage of in- 
festation by uncinaria was 401 per cent., by 
Trichuris trichiura 23:1 per cent., and by ascaris 
19:5 per cent; and that of 3,240 examinations 
made in 1924, uncinaria infestation was found in 
48:9 per cent., Trichuris trichiura in 28:5 per cent., 
and ascaris in 18:8 per cent. In addition to these 
infestations, Oryuris vermicularis, strongyloides and 
cestodes were found in small percentages of the 
population of this division, and also Balantidium 
coli flagellates, and amebiasis. 

As regards amæbic infections, Dr. Clark examined 
the stools of only those patients suffering with some 
form of colitis, and the incidence of amebiasis in 
the Tela Division is not properly represented by 
his figures. Drs. Kofoid, of California, and W. M. 
James, of Panama, have recently made a survey 
ir the Colombia Division. Of 356 people examined 
by them, practically 50 per cent, were infected 
with Amaba histolytica. This survey was mad: 
among employees, and included persons apparently 
in good health, as well as some in the hospital under 
medical treatment for a variety of conditions. lt 
is probable, therefore, that careful surveys of the 
other divisions would reveal a much larger per 
centage of amebic infection than has been shown 
in our previous annual reports, for the reason that 
many obscure amebic infections are discovered 
only by very careful microscopical examinations ^ 
the stools, with a view to finding this specific 
organism. A large number of cases with amebic 
infection may not for years reveal symptoms that 
would lead clinicians to suspect its presence, M- 
asmuch as many cases of amebiasis do not suffer 
from dysenteric symptoms. 
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In addition to the infections referred to above, 
the Wassermann records, as shown in the fol- 
lowing tables for 1993, 1924 and 1925, are also 
interesting :— 
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illiterate, so that it is very difficult to instruct them 
in sanitary matters 
Sizth, in most of the divisions the labouring 


population is extremely unstable; according to Dr. 


WASSERMANN RECORDS, 1923.* 


Race Number Positive Doubtful Combined percentage 
. tested (+ +) (+) (probable syphilis) 
Negroes and mulattoes sai if; 200 52 (26 per cent.) 18 (9 per cent.) e 85 
Latin-Americans ess 1,113 147 (13:2 per cent.) 75 (67 per cent.) wes 19:9 
North Americans and Europeans ... 104 10 ( 9*6 per cent. 13 (12:5 per cent. ye 22:1 
Syrians ... sse së ass Sse 14 2 (14:2 per cent. 2 (14:2 per cent. 28:4 
Chinese ... E s Sra i 8 P» — BA S ES - ar DA — 
WASSERMANN RECORDS, 1924.* 

Race ia ma PH 
Central Americans  ... ds vis awa - 1,462 233 is dis a 15:9 
Negroes ... b.e dii sae vis ix M 117 36 B aoe re^ 307 
Foreign Whites Ses ET 8 -" i 121 11 M e "^ 9-09 

Totals 1,700 280 16:4 
WASSERMANN RECORDS, 1925.* 

Race "€ Pu ETT 
Central Americans ET iM & a 1,717 254 T Soi is 14:7 
Negroes ... wae EE At i^ ES ie 108 23 att m e? 21:3 
Foreign Whites 86 10 a at - 11:6 
Chinese ... waa 2 0 E tà er 0-0 

Totals 1,913 287 15:0 


* Based on number of individuals examined, and not the number of tests performed. 


It will be noted in the above tables that the 
apparent incidence of syphilis was greater in 1923 
than it was in the succeeding two years. This 
probably can be explained by the reason that prior 
to 1923 this condition was undiagnosed in many 
instances, as laboratory tests were not applied— 
snd henee treatment was not instituted in all in- 
fected cases. With the aid of a laboratory diagnosis 
in 1923 and subsequently, it was made possible to 
treat all known cases; so that in the following two 
Years (1924 and 1925) the percentage of positive 
Wassermanns may be considered as having reached 
a normal index in that community, which confirms 
also the results obtained in the Canal Zone and 
other large centres in this country. 

Summarizing the above-mentioned conditions, we 
may make the following statements :— 

First, judged from the standpoints of temperature 
and humidity, the conditions are favourable the 
whole year round for the multiplication of anopheles 
and for the sexual development of the parasite in 
the mosquitoes. 

Second, the vast majority of the employees are 
labourers who live under primitive conditions, in 
unscreened houses. Among thesé persons, a large 
Proportion of the population suffers from malaria 
infection. Many of them are gamete-carriers and, 
unprotected from the bites of mosquitoes, facilitate 
the spread of infection to others, 

Third, many suffer from complicating infections 
and infestations that lower their normal resistance. 

Fourth, malnutrition exists in a large proportion 
of these people because of insufficient or improperly- 
balanced diets, 

Fifth, the great majority of the labourers are 


Clark, the turnover in the Honduras Divisions is 
as high as 50 per cent. per month. 

Since conditions are as explained above, if any 
degree of malaria control is to be obtained the 
problems must be attacked from three angles :— 

First, an attempt must be made to control the 
number of anopheles mosquitoes, and also to 
determine the species, since some of them are 
more important vectors than others 

Second, the malaria-carriers must be protected 
from anopheles contact, 

Third, attempts must be made to cure the 
carriers. 

In regard to the first of these measures, anopheles 
breeding places may be classified in two distinet 
groups. In one we have the natural breeding places, 
such as swampy localities, sluggish streams, ponds, 
seepage areas, &ec. The second group consists of 
‘ man-made '' breeding places—water tanks and 
smaller water containers of all kinds (some of which, 
like discarded cans and bottles, are useless and are 
left carelessly about); pits, ditches and similar ex- 
cavations made during the process of building, road- 
making, and so on, and left open and neglected 
because some people fail to realize that these are 
potential breeding places for mosquitoes. 

With respect to these two distinct groups of 
mosquito breeding places, we can expect to obtain in 
the first group only a very moderate control, unless 
unreasonable expenditures are made, Careful at- 
tention, however, should be given to the location of 
camp sites, in order that they may be established 
as far as possible from mosquito breeding places 
that cannot be economically controlled. 

Another very important consideration is the trans- 
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mitting vector in ary malaria district. Among 
the different species of anopheles that transmit 
malaria their powers of flight vary from one to two 
miles, and this fact should be taken into considera- 
tion in the selection of any camp site. All other 
conditions being equal, in the end it is far more 
economical to conduct water to a camp site or to 
dig wells than to locate the camp beside a body of 
water favourable for the breeding of mosquitoes. 
Of course, this is not always possible, 

In any locality the sanitary measures necessary 
for the control of mosquitoes depend altogether 
upon the specifie conditions. Many of these places 
ean be controlled with reasonable expense, but 
many of them eannot; each must be the object of 
individual investigation. 

As to the other group of mosquito breeding places, 
which we call the ‘‘ man-made variety," there is 
little excuse for their existence. In many localities 
these are the most dangerous breeding sources be- 
cause they are so often near the habitations. It is 
practically always possible in every community to 
limit the amount of anopheles breeding with only 
small expenditures, and thus lower the index in 
that loeality; and the lower the index of mosquito 
breeding, the lower will be the malaria incidence, 

Now, let us consider the second control-measure 
referred. to; that is, the protection of malaria- 
carriers from anopheles eontaet. There is but one 
way to get this protection, and that is by means 
of effectively-screened houses. These, however, are 
of limited value vnless the carriers remain behind the 
screens during the feeding hours of iie mosquitoes— 
trom sunset to sunrise. Many attempts have been 
made to screen the quarters of the labourers, but 
experience has taught us that screens cannot be 
maintained among the illiterate population, nor 
will the people seek the available protection 
during the time when mosquitoes are feeding. 
That screens are protective is amply demonstrated 
by Dr. Clark’s recent survey in the Tela Division, 
where the percentage of infection among the non- 
immune whites living in sereened quarters was 
only 6:6 per cent., as contrasted with the per- 
centage of infection—29:1 per cent.—among the 
partially immune population living in unsereened 
houses. The survey of Garcia’s plantation demon- 
strated the same thing—that effectively-screened 
houses are absolutely protective, but that they must 
be properly utilized. "The right use of them neces- 
sitates a considerable amount of intelligence, educa- 
tion and willingness to obey sanitary regulations, 
and, unfortunately, these desiderata are not to be 
found in an illiterate population. 

In regard to the third angle of approach—eure of 
the carricrs—this is a phase of the malaria problem 
which has not been suffieiently stressed by malario- 
logists. If our chronic cases could be cured or 
immunity could be developed, the various aspects 
of the malaria problem would be greatly simplified, 
It is patent to all experienced in the treatment of 
this disease that primary infections and acute ex- 
acerbations of ehronie infections will yield rapidly 
(c the administration of quinine, in the vast major- 
ity of eases; the chief difficulties consist in ridding 





of infection the chronic or relapsing cases. That 
immunity among individuals, and even races, does 
exist, or may be developed, partially or completely, 
is the belief of most malariologists. In every 
malaria-infeeted community there are some ap- 
parently immune individuals in whom malaria 
organisms cannot be demonstrated, and who for 
indefinite periods remain free from fever. Un- 
doubtedly, in most of these instances, this im- 
munity has been developed from attacks during 
ehildhood, though natural immunity seems to exist 
in a few individuals. In the surveys that have 
been made in Honduras, the percentage of in- 
feetion is higher in children 10 years and under 
than in adults. This fact suggests that in children 
there is a low degree of immunity which probably 
increases as they grow older. : 

That immunity may become a racial develop- 
ment is shown by Pijper and Russell,! who refer to 
racial immunity existing among coloured races neat 
Pretoria, South Afriea. In the case of some of 
these people inoculation experiments completeiy 
failed to develop infection or else caused only such 
mild infections that cures occurred spontaneously 
This partial or complete immunity may explain 
why Pijper’s and Russell’s patients suffering from 
primary infections were so readily cured by arsenical 
injections. That immunity is the result of previous 
malarial infeetion, individual or racial, is a well 
founded belief, and apparently demonstrates that 
man has defensive agents capable of being developed 
to protect him against the invasion of malaria para- 
sites. The development of defensive agents is pro- 
bably a function of the body cells or fluids so that 
these agents can funetion at their optimum only 
when the body is healthy and well-nourished. 

Every experienced physician knows that a patient 
suffering from a disease has a better chance of 
recovery if there are no complicating infections or 
debilitating conditions. Furthermore, in every 
chronic condition the importance of nutrition can- 
not be overestimated. It is, therefore, easy to 
understand the difficulties experienced among our 
labouring population in the development of im- 
munity, because of the numerous associated de- 
bilitating infestations and infections which exist. 
Our work must be directed not only toward mos- 
quito control, but also toward the careful examina- 
tion and treatment of our chronic carriers; and all 
rssociated or complicating conditions that tend to 
debilitate the patient must have due consideration 
and proper treatment, Some carriers, however. 
suffer from chronic, incurable, constitutional con- 
ditions or diseases that do not lend themselves to 
cure; hence these carriers remain a menace to the 
community in which they live. The only effective 
measure of protection for the community, there 
fore, lies in having the carriers live in effectively- 
sereened houses. Continuous administration of 
Huic 

1 A. Pijper, M.D., Consulting Pathologist to the Pretoria 
Mental Hospital, and E. D. Russell, M.R.C.S., L. R.C. P., 
D.P.H., Assistant Physician at the Pretoria Mental Hospital: 
“Observations on Inoculated Malaria.” South African 
Medical Record, May 9th, 1925. 
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quinine will undoubtedly help to clear the tropho- 
zoites from the peripheral blood, but not always the 
gametes; and it is with these that we are chiefly 
concerned, as regards mosquito infection and the 
spread of malaria. 

In communities where a large percentage of 
infection is prevalent, as determined by examination 
of the peripheral blood, it is astonishing to find 
what a small percentage of persons will be acutely 
ill and ineapable of performing their daily duties. 
]n the recent survey of several camps, made by 
Dr. Clark, of 2,742 people examined he discovered 
only one woman acutely ill, though 76 per cent. 
were positive and 81 of these had heavy infections, 
These patients apparently relapse or suffer acute 
symptoms only when they have been unduly ex- 
posed to rain or the direct rays of the sun, or 
when their power of resistance has been otherwise 
lowered temporarily, as, for example, by too much 
exertion. Rest in bed often is sufficient to re 
establish the afebrile condition and enable the 
patients to continue their work. Many of the cases 
admitted to our hospitals are of this character. 
The temperature will fall after a preliminary dose 
of calomel, followed by Epsom salts, without even 
the administration of quinine, which, however, is 
always given routinely when malaria is suspected, 
whether parasites have been found or not. The 
administration of any sort of tonic drug to such 
patients would probably give similar results; we 
are often misled, attributing the improvement to 
the effect of a particular drug, when probably the 
same result would have been obtained even had no 
drug at all been given, 

Patients who develop a partial immunity to 
malaria, and who have had an acute exacerba- 
tion readily become afebrile if their resistance is 
inereased by any measure, no matter how simple 
or of what character. 

In order that any satisfactory progress may be 
made toward ridding a community of malaria, an 
examination of all the inhabitants should be under- 
taken. The examination should not be limited to 
a testing of the blood for malaria infection, but 
should inelude also a thorough physical examination. 

A certain percentage of the population will be 
found to have malaria infection and still be in 
apparently good physieal condition; in fact, it is 
astonishing what a severe degree of infection may 
be found in certain individuals who are still able 
to perform their regular duties. Those in good 
physical condition ean usually be treated at home, 
and administration of 10 gr. of quinine two or three 
times daily will rapidly clear the blood of parasites. 
Others, again, will be in poor physieal condition. 
Thev may have light or heavy infections in the 
blood, associated with gametes. These are the 
cases which are largely responsible for the trans- 
mission of malaria and are perennial reservoirs 
from which mosquitoes become infected. 

Thorough physical examination is necessary in 
order to determine the possible presence of other 
conditions. local or general, that lower the resist- 
ance of the patients, thus interfering with the 
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possibility of getting rid of the malaria infection. 
Among the many complicating conditions may be 
mentioned focal infections, organic diseases, and 
acute or chronic infectious diseases, as well as 
different infestations. 

According to our experience, when the patient's 
resistance is lowered by such conditions, it is im- 
possible to get rid of a malaria infection by the 
administration of quinine only, no matter in what 
dosage it is given nor over what period of time. 
In other words, it is our belief that quinine takes 
care of malaria infections only when the patient 
is otherwise in good physical condition. Quinine 
does not kill parasites directly, but only in com- 
bination with some agent or agents in the body, and 
such an agent can act at its maximum only when 
the general physieal condition of the patient is good. 

Chronic cases, for the most part, demand care 
in a hospital, where thorough examinations can be 
undertaken and associated debilitating conditions 
treated, no matter what their character may be. 
In many eases long periods of treatment are neces- 
sary to rid the peripheral blood of gametes. Every 
gamete-earrier should be considered as a menace 
in a community, unless he lives in screened 
quarters, so that he is thus protected from the 
bites of anopheles mosquitoes. 

In the treatment of acute malaria infections, 
whether primary or acute relapses, we have found 
no drug so effective as quinine or its salts in some 
form. But in the treatment of the chronic con- 
ditions, we have obtained much better results with 
a combination of drugs consisting of quinine, arsenic, 
iron and nux vomiea. Therefore, we have devised’ 
for use on our plantations a tablet that contains 
quinine sulphate, 2 gr., reduced iron } gr., arsenious 
acid 4j, and extract of nux vomica $. One or two 
tablets are given after each meal. ; 

Because the defensive agents of the body which 
protect us from disease are many and elusive, pro- 
bably both cellular and humoral, and because they 
are stimulated by many different drugs that have 
been usually considered as specific, it is not well 
to persist too long in the use of any single drug. 
If results are not obtained by use of one drug or 
one method of treatment within a satisfactory 
period, it is better to change to another agent. 
For example, we have found that in some chronic 
cases in which quinine, or combinations of quinine, 
iron and arsenic, fail to give results, iodides will 
effect the necessary stimulus; in other cases, 
alkalies; in still others, the newer arsenical pre- 
parations given intravenously, or the more recent 
therapeutic agents, such as stovarsol or mercuro- 
chrome. We are convinced, in other words, that 
proper treatment of a chronie malaria case, in order 
to bring about convalescence, not only taxes the 
diagnostic ability of the clinician, but also demands 
an extensive knowledge of the therapeutic action 
of drugs. In fact, in some cases it is necessary 
to resort to change of climate in order to give to 
the defensive agents of the body the stimulus neces- 
sary for them to throw off disease. 

From time to time we hear of the apparently 
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specifie action of a new drug in the treatment of 
malaria. It is quite possible that certain cases 
would yield to the effect of some new preparation, 
or some old preparation, if we were only able to 
determine and select the proper agent to use. We 
are under the impression that in many of these 
chronie eases large doses of quinine should not be 


continued for more than ten days, or fourteen days at 


most; that they then lose their specific usefulness 
and probably depress the patient. After this period, 
better results are obtained from the tonie doses ot 
quinine in combination with other drugs. 

The remarks made above can probably be best 
illustrated by means of the following case reports : — 

Case I.—This was a case of persistent tertian 
malaria in an educated white man who has lived 
in the coast climate of Guatemala for eighteen 
years. 

He had suffered a great deal from malaria, and 
at intervals had taken large amounts of quinine 
and arsenic. His recent history is as follows :— 

In July, 1928, he became quite ill with malaria 
—mixed infection—and was given a course of 
quinine. He took 45 gr. daily for ten days, ana 
30 gr. daily for six weeks subsequently. During 
the latter part of this period he was in Europe. 
While there he stopped taking quinine for about 
a month and then had another malaria attack, with 
two definite chills on alternating days, after which 
he resumed his quinine. He continued to take 
80 gr. daily until about the middle of January, 
1924. Meanwhile, in November, he had returned 
t» the tropies, where he lives under excellent sani- 
tary conditions and is very little exposed to re- 
infection, as he lives in a screened house, 

During the early part of March, his tertian 
malaria symptoms returned, For two weeks he 
took 45 gr. daily, then 30 gr. daily for eight sub- 
sequent weeks, and 10 gr. daily for several' weeks 
after that. While still taking 10 gr. daily, 
he fell ill with malaria about July 12, 1924, 
and went back to 45 gr. a day for three weeks. 
subsequently continuing to take 30 gr. of quinine 
daily. This treatment he kept up for three 
months, when he reduced the dosage to 20 gr 
daily, which he continued until February 1, 1925. 

About this time he felt very achey in the limbs, 
and suffered from lassitude and other ‘‘ malaria- 
like" symptoms. A thick-film smear showed pig- 
ment and one tertian gamete. After a consulta- 
tion with several physicians, he was advised to 
take 30 gr. of quinine daily, 5 min. of Fowler's 
solution three times daily, and 1 oz. of Warburg's 
tineture with aloes three times daily. He adopted 
this treatment, and kept it up for fully five weeks; 
then he discontinued the Fowler's solution and 
took a weekly injection of salvarsan instead. In 
addition to this, twice a week he took intramuseular 
injections of 15 gr. of quinine, replaeing the former 
evening doses by mouth, 

On Monday, April 13, he was plaving golf in 
the sun when he had a moderate chill, and went 
to bed with a temperature of 1089 F. He com- 
plained of pain in the spleen, which, on examina- 
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tion, was found to be slightly enlarged. His 
trouble proved to be a typical tertian paroxysm. 
The next afternoon his temperature rose to 100759 F . 
then dropped and the following day rose to 100° F. 
With this recurrence on Monday, April 13, all pre- 
vious treatment was discontinued. A purge was 
given and he began the use of stovarsol, taking 
four tablets during the first twenty-four hours, 
and three daily thereafter until twenty-five had 
been taken. 

Two weeks later the patient reported that he 
felt better than he had * in many moons.” His 
tongue, which had been filthy for over a year, was 
almost clean, his appetite was better than it had 
been for months, and the tired feeling in his legs 
and shoulders had practically disappeared. 

On October 9, 1925, the patient reported at my 
office, after a prolonged vacation in Europe, and 
stated that he was now feeling better than he 
had felt in a great many years, 

The brilliant results obtained in this case from 
the use of stovarsol determined us to give it a 
trial in some acute cases. In tliis connection, two 
brief ease reports on young men, 18 years of age, 
may prove of interest. 

They were admitted to the Tela Hospital in 
Honduras on May 4, 1925, and were discharged 
at their own request on May 25. On admission, 
the one had a massive infection of E.A, malaria, 
and the other a massive infection of tertian malaria. 
In the latter case, E.A, parasites were also dis- 
covered in his peripheral blood a few days after 
admission. Both of these men had infections, too, 
of Ameba histolytica, accompanied by dysentery. 
Apart from the usual clinieal manifestations of 
malaria, there were no other physical positive find- 
ings. The Wassermann reactions in both cases 
were negative. 

Both of these patients were given a course of 
emetine, and each received a tablet of stovarsol 
three times daily. From the date of their admission 
until the date of their discharge, their bloods were 
examined daily by Dr. H. C. Clark, using the 
“ thick-film ° method recommended by Barber. 
After three days’ treatment, the parasites in the 
peripheral blood were found to be increasing in 
numbers, with a corresponding inerease in the 
gravity of the symptoms. The administration 
of quinine was immediately resorted to, and in 
one ease hypodermie injeetions were found neces 
sary in order to save life. Each patient received 
40 gr. of quinine daily, by mouth, during the sub 
sequent hospital period, the one taking 680 gr. in 
all by mouth, and the other 640 gr. plus 45 gr. 
by hypodermic. The daily cxaminations of the 
peripheral blood by Dr. Clark revealed crescents in. 
the majority of the fields examined. during the 
entire hospital period. For the last few days of 
their stay in the hospital, notwithstanding the 
presence of crescents in the peripheral blood, they 
had been up and about, feeling perfectly well. 
They themselves requested their discharge from 
the hospital. 

It will be noted that stovarsol was of no value, 
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apparently, in controlling the development of 
malaria parasites. It was necessary to resort to 
quinine in order to save the lives of the patients; 
and notwithstanding the large amount of quinine 
taken by these patients, crescents were still present 
in their blood when they were discharged, Since 
these cases were reported, similar results have been 
obtained in a great many other instances. As 
demonstrated in the first case reported, however, 
stovarsol in some chronic cases will prove of un- 
doubted value. 

In reviewing the conditions with which we have 
to contend on our plantations, if we are effectively 
io control malaria, we would submit the following 
recommendations : — 

First. ‘There should be reasonable mosquito con- 
trol for a radius of from one to two miles from the 
settlements. This, of course, necessitates use of 
sanitary measures in the immediate vicinity of the 
dwellings, as well as control of anopheles breeding 
in all water containers and ponds throughout this 
area, Such control can be economically accom- 
plished by means of drainage, filling, fish-stocking, 
or else by larvaciding with Paris green or petroleum 
products. 

Second. In new plantation work, where the con- 
ditions can be anticipated, careful selection of 
camp sites is always of great importance. Too 
often these locations are selected because of 
proximity to supplies of water, where mosquito 
breeding is perennial. If a camp site can be estab- 
lished one or two miles from a mosquito breeding 
source, it is much more economical in the long 
tun to convey water there or dig wells, than it 
is to endeavour to protect the population from 
mosquitoes, 

Third. An endeavour should be made to stabilize 
the population. A stable population can be gradu- 
ally educated in the simpler methods of sanitation 
and, eventually, real co-operation can be obtained. 
Where there is a labour turnover of 25 per cent. every 
three or four weeks, the difficulties of maintaining 
sanitation are much greater. In order to stabilize 
the labouring population, we must not only build 
and maintain attractive and comfortable camps, 
but we must also provide measures for taking care 
of the families of married men, by furnishing them 
with garden facilities, schools and some forms of 
entertainment. In other words, we must take an 
interest in our people if we may hope to retain 
their services indefinitely. In the schools the prn- 
ciples of sanitation should be taught, the children 
should know how malaria, hookworm and other 
infections are contracted, and how they ean be 
avoided. Thus, in the course of a few years, all 
inhabitants of the region would have a certain 
^mount of knowledge of what measures are neces- 
sary if they are to protect themselves. 

Fourth, Now the next important step ean be 
taken—namelv the screening of houses. With an 
ignorant population, it has been demonstrated time 
and again that the sercens generally cannot be 
maintained, and even if they can be, they are of 
very little use to the people unless the latter are 
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educated to appreciate the value of screens, and 
to realize that everyone must use the protection 
afforded, during the hours when anopheles are 
seeking warm blood. On the plantations, no public 
gatherings in the open at night should be permitted, 
but a screened meeting-house should be used. It 
could serve as a school in the day time, and at 
night for entertainment. All offices where work is 
necessary after sundown should be sereened. In 
those few instances in which men are compelled 
to work in the open at night, prophylactic quinine 
should be given as a preventive. Probably fifteen 
grains of this twice a week will keep the peripheral 
blood sufficiently free from parasites to prevent 
mosquito infection, 

General adoption of these measures not only 
would control multiplieation of mosquitoes, and 
thus lower the index, but at the same time would 
protect the inhabitants who are already infected, 
and thus prevent spread of the disease. 

Another measure to be aimed at is to attempt 
to cure the carriers. Careful physical examinations 
must be made, in order to discover complicating 
conditions that lower the resistance of the patient 
and prevent the natural defensive agents of the 
body from throwing off the malarial infection. All 
complicating conditions must be treated as well 
as the malarial infeetion—a requirement which will 
try the diagnostic ability and therapeutic resource- 
fulness of the physician. 

There is no agent which, in primary infections 
or acute relapses, will give the same results as 
salts of quinine; but after the acute symptoms 
subside, then we must try to build up the system 
by all the means at our disposal, and in some 
instances we must resort to a change of climate 
in order to accomplish our purpose. 

The chief difficulties in curing malaria cases are 
connected not with’ the acute forms of the disease, 
but with the chronic relapsing cases which carry 
gametes in the peripheral blood, and through which 
the disease spreads and is perpetrated. 

Since writing the above, my attention has been 
directed to a report by Dr. Nocht on the work 
of the malaria commission of the League of Nations 
in the fight against malaria. The review of this 
publication in the Journal of the American Medical 
Association dated January 23, states as follows :— 

“The only European region that has actually 
been freed of malaria is a certain part of Dalmatia. 
Water is scarce and is collected in deep, protected 
cisterns. The scanty shallow pools were sprayed 
with oil. The entire region has thus been freed 
of mosquitoes and malaria. Conditions have also 
been favourable for extermination of malaria in 
Palestine, he adds. There is no rainfall during 
the malaria season, and extensive regions have been 
cleared of mosquitoes. The malaria commission 
concluded its work by advising to limit the cam- 
paign against mosquitoes to certain regions where 
conditions favour it. Planless spraying with oil, 
draining, breeding of fishes, are only throwing 
money away. A single overlooked breeding-place 
may infect a whole village. The main reliance 
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must be on thorough treatment and after-treatment 
of every case of malaria, and discovery and treatment 
of every one infected with malaria (house-to-house 
visitation, examination of school children, &c.) 
and education of the publie to seek out and destroy 
the mosquitoes that lurk in the bedrooms and 
living rooms, and to protect against mosquitoes by 
nets and screens and white walls, Quinine as a 
prophylactic is advised only in exceptional cases 
and with the strictest surveillance.'' 

It is interesting to note that the conclusions of 
the malaria commission of the League of Nations 
are substantially the same as those expressed in 
this article, 


— — 


FURTHER EXPERIMENTS WITH THE 
GONGYLONEMA OF CATTLE. 


By H. A. Bavris, M.A., D.Sc., A. LESLIE SHEATHER, D.Sc., 
M.R.C.V.8., and W. H. AnpreEws, D.Sc., M.R.C.V.S. 


THE question of the distinctness of certain forms of 
Gongylonema in domestic animals is a difficult one. 
Morphological studies have led one of us (Baylis, 
1995, a, b, c), to maintain the view that it is im- 
possible to recognize specifie differences between 
Gongylonema | pulchrum Molin from the pig and 
wild boar, G. scutatum (Müller) from ruminants, 
G. ransomi Chapin from the pig in America, and 
G. subtile Alessandrini from man. All these, and 
several other imperfectly-known forms, have been 
regarded as & single morphologically variable species, 
for which the name G. pulchrum Molin, 1857, has 
been used. 

Experimental evidence appeared to be necessary if 
any further light were to be thrown upon the question. 
If it could be clearly shown that a form of Gongylo- 
nema parasitic in one host could be experimentally 
transmitted to another host, there might then, it was 
thought, be reasonable ground for concluding that the 
morphologically similar forms naturally occurring in 
these two hosts were identical. It should be borne in 
mind, however, that a negative result obtained by this 
method cannot, of itself, definitely decide the question 
of species. At the most it can only provide information 
which suggests that some physiological difference exists 
between one set of individual parasites and another. 
Whether that physiological difference is the expression 
of a specific, varietal or racial distinction of some kind, 
and if so of what kind, will still remain a matter of 
opinion. 

The experiments recorded in this paper were under- 
taken with a view to determining, if possible, the extent 
to which the Gongylonema “ scutatum” of cattle can 
be transmitted to other hosts. The infective material 
used consisted of (a) specimens of the small cock- 
roach, Blattella germanica, which had been experi- 
mentally infected with the larve of the bovine 
Gongylonema in Italy (see Baylis, Pan and Sambon, 
1925), and (b) specimens of various dung-beetles ob- 
tained from cow-dung at the village of Villa Lagarina, 
in the Trentino, Northern Italy. A certain percentage 
of these beetles was known to be fairly regularly 





infected with the larvee of Gongylonema (see the paper 
referred to). 

For the purposes of the experiments healthy young 
English animals were used, which were extremely 
unlikely to have come in contact with Gongylonema. 
G. " scutatum,” in fact, appears to be extremely rare 
or possibly absent altogether in this country. A calf 
about six months old, three two-year-old sheep and 
three pigs about three months old were obtained, and 
throughout the experiments were kept confined in 
stables at the Research Institute of the Royal Vet- 
erinary College. The experiments were carried out 
in continuation of investigations begun in Italy with 
the aid of & grant from the British Empire Cancer 
Campaign. 

Calf.—On October 5, 1925, the calf received four 
specimens of Blattella from a batch experimentally 
infected with Gongylonema larve. The insects were 
broken up and placed in water, which was then ad- 
ministered to the animal as a drench. When killed 
on February 25, 1926 (i.e., about twenty weeks from 
the date of the infective feeding), the animal was 
found to be heavily infected with adult Gongylonema, 
the lining of its cesophagus containing not less than 
eighty of the worms. 

Sheep No. 1.—-On October 5 this sheep received, 
like the calf, four of the infected Blattella, administered 
in the same way. When killed on February 23, it 
was found to be somewhat heavily infected with 
adult Gongylonema, at least forty-six individuals being 
present in the cesophagus. 

Sheep No. 2.—This animal received on October 5 
about twenty dung-beetles, broken up and given as a 
drench with water. At least three species of beetles 
were included in the dose (Onthophagus taurus, Cacco- 
bius schreberi, Spheridium sp.). On November 11 a 
larger dose of beetles was given (about seventy), of 
which, this time,’ about thirty were Aphodius fime- 
tarius, the remainder various other species of Aphodius 
(not definitely known to act as hosts of Gongylonema), 
and a few Spheridium. On November 14 another 
dose of about ninety-five beetles was given, of the 
same kinds as on the previous occasion. When killed 
(on the same date as the preceding animals, February 
25), this sheep was found to have fifteen adult Gonyy- 
lonema in its cesophagus. 

Sheep No. 3 was kept as a control, and lived in the 
same stable and under the same conditions as the 
other two sheep, except that it was not fed with cock- 
roaches or beetles. It was killed on March 5, and 
showed no infection with Gongylonema. 

Pig No. l was treated similarly to the calf and 
sheep No. 1, i.e., on October 5 it had five Blattella 
administered to it in water as a drench. When killed 
on February 25 it was found to be entirely free from 
Gongylonema. 

Pig No. 2 received exactly the same treatment as 
sheep No. 2, being fed on October 5, November 11 





! The beetles used for the first dose were the survivors of a 
stock brought to England early in September, and the species 
represented were those most abundant during the summer 
months. The beetles used for the subsequent doses were 
received later from Villa Lagarina, and consisted of autumnal 
species, 
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and November 14 with dung-beetles. On the first 
occasion it received about twenty beetles, on the 
second about seventy, and on the third about 
ninety-five. The beetles were of the same kinds, in 
about the same proportions, as those received on the 
several dates by the sheep. The first dose was ad- 
ministered in water, but on the other two occasions 
theliving beetles were mixed with the animal's food 
(mash), and were readily devoured. The pig was 
killed on February 25, and was entirely negative for 
Gongylonema. 

The third pig was kept as & control, but as the two 
that had been experimentally fed were negative it was 
not thought necessary to destroy it. 

During the period of twenty weeks occupied by the 
experiments the fæces of some of the animals were 
examined at intervals by the sugar flotation method' 
with a view to ascertaining, if possible, whether 
infeetion had taken place. In the cases of the calf 
and sheep it was a simple matter to obtain a small 
sample of faeces direct from the rectum, but this was 
not readily done in the case of the pigs. After the 
first few days, therefore, the pigs were penned 
separately and the feces for examination were 
collected from the floor. In all cases the amount of 
fecal matter taken was approximately the same and 
was about equivalent in volume to a hen’s egg. 

The feces of the calf, sheep No. 1 and pig No. 1 
were examined more frequently than those of the 
other animals because it was known that the cock- 
roaches with which they were fed had been infected 
experimentally with Gongylonema larvas, whereas it 
was not known whether the individual dung-beetles 
used were infected or not. The fæces of the calf and 
sheep No. 1 were examined on twenty-six occasions, 
and those of pig No. 1 on sixteen. Thirteen examina- 
tions were made of the fæces of sheep No. 2 and eight 
of those of pig No. 2. On some occasions special 
attempts were made to concentrate any eggs that 
might be present, by repeatedly adding fresh material 
to the same fluid and centrifuging again. In no 
instance were the eggs of Gongylonema detected. 

It was thought possible that the eggs of this 
parasite might sink in the sugar solution used instead 
of rising, and to test this possibility the sediment 
obtained in the tubes was. subjected to scrutiny on 
some half dozen occasions, but in all cases the result 
was negative. It is perhaps worthy of mention in 
this connection that although the fæces of the sheep 
constantly contained eggs of nematodes other than 
Gongylonema, yet, after flotation, none were found in 
the sediment when this was examined. 

It has to be admitted that, in view of the facts 
recorded, examination of the feces by the method 
employed is not a suitable means of detecting 
Gongylonema infections during life, but when it is 
considered how small was the sample examined, 
compared with the amount of fecal matter passed 
each day, it is perhaps not surprising that the eggs, if 
they are swallowed and passed out with the fæces, 
escaped detection. 





Sheather, Journ. Comp. Path. & Therap., 1923, June, vol. 36, 
No, 2, pp. 71-90. 


The possibility that eggs might tend to pass up the 
cesophagus, and escape by the mouth, was also 
considered. On two occasions direct examination 
was made of the material (chiefly saliva) obtained 
from the calf and sheep by gently scraping the tongue 
and the mucous membrane of the cheeks. The 
second examination was made on the day preceding 
the slaughter of the animals, but in no case were eggs 
detected. : 

DISCUSSION OF RESULTS. 


These experiments appear to indicate that :— 

(1) There is no difficulty in transmitting the 
Gongylonema " scutatum”’ of cattle to sheep. 

(2) It is diffieult or impossible to transmit the 
Gongylonema " scutatum” of cattle to pigs. 

With regard to the first of these conclusions it may 
be noted that the question of a specific distinction 
between the Gongylonema of cattle and those naturally 
occurring in sheep and other ruminants seems never 
to have been raised. It has always been tacitly 
assumed that “ G. scutatum " is the same species, 
whether it occurs in cattle, buffalo, sheep, goat or 
any other ruminant. The bovine form of Gongy- 
lonema has already been successfully transmitted 
to a sheep by Ransom.and Hall (1915) by feeding 
the animal with experimentally-infected Blattella. 
The positive results of this and our own similar 
experiments are in accordance with the belief that a 
single species is involved. 

With regard to the second conclusion, an experiment 
is recorded by Ransom and Hall (1915) in which a 
pig, fed on Blattella experimentally infected with the 
cattle Gongylonema, gave a negative result. The pig 
was killed two months after the first of two experi- 
mental feedings. It is doubtful whether this is a long 
enough period for the development of the worms to 
maturity, but had any worms been present they 
would probably have been sufliciently well grown to 
be easily detected. Our own two pigs were given 
a considerably longer time, and had, presumably, 
as good a chance of infection as the other animals 
fed on the same material. Ransom and Hall state 
that the negative result of their experiment with 
the pig is "suggestive of a specific infectivity and 
strengthens the idea that the hog nematode is a 
distinct species." Our own results were similar, but 
we cannot agree, as has been pointed out above, that 
this necessarily gives any ground for regarding 
the parasites as specifically distinct. It is quite 
possible that after a number of generations certain 
strains of the same species may become peculiarly 
adapted to certain particular host-species, and may 
lose to a greater or lesser degree their power of 
adapting themselves to another host. These strains 
may be on the way to the formation of distinct 
species, and may be regarded as “incipient ” species, 
but in the absence of recognizable morphological 
differences this cannot be laid down as an estab- 
lished fact. 

In connection with the result of the experiments 
on pigs, it is of interest to recall the result of an 
earlier experiment on rats, which has already been 
placed on record (Baylis, Pan and Sambon, 1925). 
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In this experiment two rats were successfully, though 
slightly, infected with the Gongylonema of cattle. 
It is somewhat surprising, in view of this, that 
the pigs remained negative, for it might have been 
expected that the conditions afforded by the pig 
would be more suitable for a parasite of other 
ungulates than those afforded by a rodent. 
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AN EPIDEMIC OF CHOLERA AMONGST 
BALLAST TRAIN COOLIES IN BENGAL. 


By E. N. D. Repprk, M.B., Ch.B. 


THE successful treatment of cholera in its 
epidemic form is never an easy matter, but when 
the outbreak occurs among coolies on a ballast 
train the difficulties are greatly enhanced, due to 
the conditions under which these people live. 

To those not conversant with railway workings 
I will give a short account of the type of ballast 
train in use on the Indian railways. 

The train consists of about 35 to 40 open trucks, 
such as are used for carrying coal, &c., and is under 
the charge of a European or Anglo-Indian guard. 
These trains move from point to point on the line 
carrying ballast, bricks, sleepers, &c., and are 
loaded and unloaded by the coolies. Each train 
carries 160 to 180 male and female coolies besides 
children, of whom there are usually many. These 
eoolies are mostly Sonthals, one of the primitive 
tribes, a very suspicious and illiterate people, who 
at times are very difficult to manage. They make 
their home on the train by covering one-half of 
their wagon with a tarpaulin, Here they live with 
their wives and families. Many of them are born 
on the train and live there all their lives. 

In March this year, three trains working on my 
section, carrying over 500 coolies, were practically 
simultaneously attacked with cholera, so it was 
decided that the only way to deal with this out- 
break successfully was to find a suitable place for 
a cholera camp, have the trains brought there, 
segregate the whole of the coolies, to prevent their 
abseonding, which they always do if possible, 
being so afraid of cholera, and thereby prevent the 
epidemie becoming widespread. 

Having decided to form such a camp, there are 
several points which have to be considered with 
regard to the choosing of the site, 





(1) It is absolutely impossible to allow the 
infected trains to remain on the main line, so a 
siding has to be chosen, which must be large enough 
to accommodate all and also to allow for segrega- 
tion of the infected wagons from the non-infected. 
Failing this a piece of ground large enough to 
encamp the coolies with a zone of safety between 
the infected and the non-infected tents. 

(2) A good and plentiful water supply is an ad- 
vantage, but if not available the diffieulty can be 
overcome by making the coolies draw their water 
from the engines of their respeetive trains, provided 
that there is a watering station within reasonable 
distance of the camp, where the engines can re- 
plenish their supply. 

(3) The site chosen must be in a sparsely popu 
lated area. If put near a town or village the in- 
habitants will immediately raise a hue and ery. In 
this respect an unimportant branch line is the most 
suitable situation. 

(4) Food must be available for the coolies. 

In choosing the site for our camp we were fortun- 
ate, inasmuch as we were able to utilize a large 
stores siding on one of the branch lines, which con- 
formed with the above. The ground was rather 
low-lying, but the whole of this part of Bengal is 
much the same. In fact, some parts of it are below 
sea-level. The siding was situated some 20 miles 
from the place where the coolie trains were workinz 

Immediately the site was chosen orders were 
given for the trains to proceed there at once, for 
cholera huts to be constructed, for latrines to be 
dug and for the water supply to be guarded to pre- 
vent pollution by the infected coolies. 

Two of the trains got to the camp without any 
trouble, but the coolies from the third train got 
down at one of the stations and refused to go back 
to the train. After a good deal of persuasion, they 
again boarded the train and it proceeded to its 
destination without any further hitch. 

As each train arrived at the camp the infected 
wagons were uncoupled and shunted into one 
siding and the non-infected were put into another. 

The whole of the camp was surrounded by à 
cordon of police to prevent the coolies from abscond- 
ing. A certain number of them did manage to 
get away, but the number was negligible. 


PROPHYLAXIS AND TREATMENT, 


The coolies had to a certain extent been treated 
while the trains were on the line, but this was 
augmented as soon as they arrived at the camp. 


NON-INFECTED, 


Every non-infected coolie was given 1 oz. of the 
following mixture twice daily :— 


ER Acid Sulph. dil. 15 m. 
Tr. Opii i rT 10 m. 
Aq. Chlorof. ad 283 1 oz. 


The issuing of this medieine was a very fatiguinz 
job, as every man, woman and child made it his 
business to be as stubborn about taking the medi- 
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cine as possible. The difficulty of the situation 
was also increased owing to the fact that these 
people speak a very different language from the 
ordinary Hindustani, and only one man among us 
could converse with them. However, after a great 
deal of trouble we managed to convince them that 
the medieine would make them less liable to be 
attacked with cholera, and then they took it with- 
out any trouble. 

These coolies were made to take the tarpaulins 
off their wagons and use them to make tents. The 
tarpaulin was supported by three pieces of bamboo, 
two upright and one across and pegged to the 
ground at the edges. In this way a sort of large- 
sized bivouac was formed for each coolie and his 
family, the ground inside being covered by another 
tarpaulin, Here I may say that luck was with us, 
as if it had rained we would have been in a pre- 
dicament, as the tents were by no means weather- 
proof. 

The wagons were then thoroughly disinfected 
with izal and then exposed to the sun to complete 
the disinfection. 

We had one accident with the tents. A coolie 
and his family were sleeping in a tent with a 
brazier burning inside and in the morning we found 
six of them suffering from CO poisoning. How- 
ever, they recovered and were none the worse for it. 

Arrangements had to be made for feeding these 
coolies, so we fixed what we considered to be a 
fair ration for a man, a woman and a child, and 
having calculated the quantity of food required for 
each train we issued this to the headmen, who in 
turn distributed the food to the coolies. Rice, 
dhal, oil, potatoes, spices and tobacco or cigarettes 
were distributed among them every day. The 
quantity supplied was more than sufficient, they 
being better fed than they had ever been in their 
lives before, but they were not satisfied, as the 
rations did not include native liquor, of which they 
are very fond. 


Infected, 


These gave us far more trouble than the others. 
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They refused to go into the cholera huts which had ` 


been erected for them, as these huts were supposed 
to harbour ghosts. We tried to persuade them to 
do so, but they still refused; so, sceing that they 
were adamant, we decided to leave them in their 
wagons and treat them there. Here they were 
treated in as good a manner as could be expected 
under these conditions. 

They gave a certain amount of trouble over the 
taking of their medicine, but when we attempted 
to give them saline they made a terrible fuss. 
Intravenous saline was attempted, but it had to 
be abandoned, as the patients and their relatives 
created so much disturbance. The Sonthals are very 
much against operative treatment in any form, We 
then tried subeutaneous saline. It was only by 
holding the patient and getting it in as quickly as 
possible that this was managed, but we succeeded 
in the majority of cases. A dirty ballast wagon 
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is not an ideal situation in which to undertake the 
giving of saline, but in this case there was no other 
alternative. A certain number refused all treatment, 
and all the deaths which occurred in the camp, 
except one, belonged to this category. Every 
patient to whom saline was given recovered, and 
many of these were in a very bad state when treated. 

As regards feeding, they were all given plain 
barley water during the acute stage and milk diet 
was available for them afterwards, but immediately 
they got over the acute stage they ate their ordinary 
food. It was useless to try to prevent their doing 
so. We tried but we failed. 


RESULTS. 


Taking into account the difficulties with which 
we had to contend, the results were, on the whole, 
highly satisfactory. There were in all 40 cases, of 
whom 17 died. 

They were divided among the trains as follows :— 


Complement Cases Deaths Cured 

Train No. 1 167 coolies 16... Ws ay. 5 
Pr 2 x. IBN ,, rere ps 5 .. 6 

i 8 175. 4 ov dU Ls SL 19 
Total .. 599  ,, NET: 23 


Of the above, 34 cases occurred before the trains 
were sent to the camp, and 12 of them had died 
before the trains arrived there. 


Cases Deaths 
Train No. 1 P 13 ds 7 
P. 29 ae 9 ise 4 
LAJ 3 12 m 1 
Total 34 12 


There were 22 cases on the trains when they 
arrived at the camp. Most of these were given 
treatment, but a few refused it and 3 of these died. 
One of the number who were treated also died. 

The first day after arrival in camp there were 3 
fresh eases, no deaths. 

The second day there were 3 fresh cases, 1 death. 

The third, fourth, fifth and sixth days there were 
no fresh cases, and so on the seventh morning the 
non-infected coolies were allowed to go to their 
homes, after each coolie had thoroughly washed 
his clothes in water to which a disinfectant had 
been added. 

The convalescents were kept until they were fit 
to travel. This took until the morning of the tenth 
day, when they were also sent to their homes. 

The figures in this outbreak show that the only 
method of treatment under conditions such as these 
is immediate segregation. Train No. 1, which was 
the longest time after infection in reaching the 
camp, shows the most deaths (11). Train No. 3, 
which was the shortest time after infection in reach- 
ing the camp, shows the least (1). 

The whole epidemic subsided 48 hours after the 
trains were segregated in the camp. 


——— »————— 
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THE DIAGNOSIS OF TROPICAL FEVERS. 

Tug accurate diagnosis of a tropical fever may 
be a comparatively simple matter, or it may, on 
the other hand, present aimosé insuperabie diff- 
culties, taxing the diagnostic acumen of even the 


most experienced practitioner to the utmost, even 
when supported by every aid that specialized 
methods of examination can provide. 

In the first place, a complete and systematic 
clinical examination of every febrile patient is most 
essential, and he should be most earefully examined 
in every organ and every part of the body, from the 
crown of the head to the soles of the feet. It is 
the sum total of the various symptoms, none oí 
which are alone pathognomonic, on which- the dia- 
gnosis is established, and, along with the symptom- 
atology, support for the diagnosis may also be 
sought from the results of laboratory investigations, 
the application of X-rays, and other special 
methods. The importance of clinical methods, 
however, cannot be overestimated, and it has even 
been suggested that a practitioner who is unable to 
form a diagnosis in such cases without the assist- 
ance afforded by the results of laboratory investi- 
gations should utilize his earliest spare moments in 
pursuing a course of post-graduate instruction in 
clinical methods. At the same time laboratory 
work should never be omitted as a check to confirm 
or to adjust the clinieal diagnosis. It is essential 
also that the material submitted for examination 
in the laboratory should be properly collected with 
all the requisite precautions and should be trans- 
mitted to the laboratory without delay. 

The collection of this material should always be 
made, or at least supervised, by the practitioner; 
it should not be left entirely to subordinates, other- 
wise unsuitable material may be sent and mis- 
leading reports returned. Clear and definite 
instruetions should also be sent as to the nature 
of the examination required, together with a brief 
statement of the salient features of the case and 
the suspected clinical diagnosis. 

It must, of course, always be ascertained that 
the thermometer reading on which the recognition 
of the febrile condition is based is an accurate index 
of the body temperature of the patient, and the 
various thermometrical fallacies have been con- 
sidered and ruled out. Thus the fact that hot or 
cold substances have recently been placed in the 
mouth may give rise to fallacious readings. Again, 
when working in high air temperatures, the clinical 
thermometer, being of the maximum type, will 
rapidly rise to the temperature of the external sir 
and remain thereat. Under such conditions the 
thermometer should be taken out of cold water and 
then plaeed in the patient's mouth, where it should 
remain sufficiently long to be raised to the actual 
temperature; it should then be quickly replaced in 
the cold water, in which it is examined and the 
reading taken. 

The fevers eneountered in the tropies may be 
classified, according to their duration, into acute and 
chronic, and the acute fevers may, for diagnostic 
purposes, be divided into those which have been in 
progress less than eight days and those which hav? 
lasted eight days or more when seen by the 
practitioner. 

Acute fevers of less than eight days’ duration 
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may or may not exhibit some striking physical sign. 
The physical signs to be considered include trau- 
matisms, skin eruptions—whether erythematous, 
papular, urticarial, purpurie, vesicular, bulbous, 
pustular, or pigmented; derangement of some 
bodily system—whether elementary, respiratory, 
circulatory, urinary, generative, lymphatic, muscu- 
lar, osseous connective tissue, or nervous ; and those 
in which the signs and symptoms are associated 
with some organ of the body, and the condition and 
funetions of the following organs should be care- 
fully investigated in this connection, namely, 
spleen, liver, kidneys, panereas, parotid and supra- 
renal eapsules. 

Fevers of more than eight days and less than six 
weeks’ duration may be classified according to the 
type of fever present, whether intermittent, remit- 
tent, or eontinuous, and whether marked physical 
signs are present or absent. 

The various laboratory investigations that may 
be undertaken to help in the elucidation of this 
condition call for the resources of a well-equipped 
laboratory. Microscopic examination of well-made 
blood films and of feces, sputum, and other secre- 
tions, blood- and stool-cultures, serological examina- 
tions, ineluding the methods of agglutination, com- 
plement-fixation, and bacteriolysis, microscopic, 
bacteriological and chemical examination of the 
cerebro-spinal fluid, and many other biochemical 
investigations may be called upon to furnish results. 
X-ray examinations may also be used to throw 
light on the condition of the various organs, especi- 
ally those within the chest. Lastly, the therapeutic 
test may be made use of. 

A fever of syphilitic origin yielding to the 
administration of mercury and iodides, one due to 
malaria to quinine, &e., whilst atropine has been 
employed in the differentiation of fevers belonging 
to the enteric group. F. E. T. 


Salmon in a diet for the Prophylaxis of Goitre 
(N. D. Jarvis, R. W. Clough and E. D. Clark, 
Journal of the American Medical Association, 
May 1, 1926).—In a group of susceptible persons 
lust as great or greater immunity was produced 
with three as with five injections of scarlet toxin. 
The dosage suggested by the findings is 500, 5,000 
‘nd 80,000 skin test doses respectively, with’ an 


interval of two weeks between injections. This 
method of immunization is now in routine 
use in Michigan state institutions, The time 


interval of two weeks. is considered important as 
there seems to be less systemie reaction and 
greater immunity produced than with the usual 
me week interval. Clinical and laboratory find- 
ings showed no injurious effects on the subject 
following the relatively large dose of toxin used in 
the third injection. This investigation is being 
continued on a larger scale. 


Current Biterature. 





INDIAN MEDICAL GAZETTE, 
March, 1926. 


Differential Diagnosis in the Tropics (A. H. 
Proctor).—This paper is written in the hope of 
helping praetitioners in the tropies where diseases, 
which in other countries are straightforward, are 
nearly always complieated, and therefore difficult 
to diagnose. Malaria, one of the commonest of 
tropical diseases, is very often associated with dysen- 
tery, cholera, respiratory conditions and man 
others. Of 426 cases admitted to hospital for 
various affections, the diagnosis of malaria was 
only arrived at after a stay in hospital. In cases 
of vomiting, the blood should always be examined 
for malaria parasites, or examination of the spleen 
should be made. Kala-azar is the next on the list 
with frequent complications, and is very often 
erroneously diagnosed as enteric fever. Points of 
value in the differentiation of these two diseases 
are, firstly, the spleen steadily enlarges with the 
duration of the fever in kala-azar and as a rule it 
reaches a larger size than’ it does in enteric. 
Secondly, the general condition of the patient is, as 
a rule, less toxic than the duration of the fever would 
lead one to suspect. Thirdly, there is progressive 
leucopenia, so that the proportion of white cells to 
red cells falls below 1 in 1,000. Fourthly the double 
rise in twenty-four hours. Malignant endocarditis 
is also commonly mistaken for kala-azar. Affections 
by Entameba histolytica are commonly associated 
with diarrhea and constipation and other affections, 
and in these cases a thorough examination of the 
stool is necessary. It should also be borne in mind 
that many tropical diseases present themselves in 
atypical forms which mimic other diseases, Other 
diseases, such as ankylostomiasis, leprosy, schisto- 
somiasis, &c., will be discussed at a later date. 


The Treatment of Lacerated Wounds within 
Two Hours (R. J. L. Sladen).—This method is 
ideal from an economical point of view; it is used 
in all the hospitals of the G.I.P. Railway, and the 
railway staff, amongst whom lacerated wounds are 
of frequent occurrence, are enabled to return to 
their duties after a very short absence from work. 
The treatment is carried out on the following lines : 
(1) To stop all hemorrhage. (2) Place a sterile swab 
over the wound, (8) After thoroughly washing the 
hands with hot water, soap and a nail-brush wash the 
surrounding skin for at least 18 in. around the wound 
with the same. (4) Wash the wound in every crevice 
with hot water and soap. Nos. 3 and 4 may be left 
out unless the wound is very dirty. (5) Cut away 
loose tags of muscles and skin with sterilized scis- 
sors and forceps. (6) Wash every crevice with spirit 
applied with a sterilized swab. Paste every portion 
of the wound with B.I.P.P. (liquid paraffin 1 oz., 
bismuth subnitrate 1 oz., iodoform 2 oz.) applied 
with a sterile swab, taking care to leave very little 
in the depth of the wound. (8) Sew up the wound. 
Apply tineture of iodine and dress with dry steri- 
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lized gauze or lint, (9) An anesthetic is nearly 
always necessary. (10) There is frequently a rise of 
temperature which does not necessarily indicate 
that. the wound is not doing well. (11) The dress- 
ings may be left on up to a week if there is no local 
pain; but--should. be otherwise- removed sooner. 
There is no harm in daily dressing provided the 
wound is kept dry and sterilized dressings applied. 
When redressing, keep the wound dry, use Friar’s 
balsam, tincture of iodine or methylated spirit. 
(12) Iodoform poisoning may possibly occur, but 
has been most unusual, 


Bombay Millponds and Anopheline Control (P. 
A. Dalal).—From this study it would appear that 
Paris green affords an ideal adjunct to anti-anophe- 
line. work. In the cases of large sheets of im- 
pounded water,. as ponds and tanks and large 
swamps, where the use of oil or other larvicide 
would be enormously expensive and therefore im- 
practicable, Paris green would appear to be a most 
valuable remedy to adopt. It is stated that domestic 
animals come to no harm by drinking the water of 
ponds treated with Paris green and that fish also 
are not killed by its use, . 


On the Inefficiency of ‘‘ Mercurochrome 220 ”’ 
im the Treatment of Malaria (J. D. Dundas and 
D. M. Telang).—Treatment of six cases of malaria 
with ‘‘ Mercurochrome 220 ’’ has given very unsatis- 
factory results. It had no effect on the malaria 
parasites even after two doses, and stomatitis and 
ptyalism were marked features in every case. The 
drug appears to irritate the kidney tissue to the 
extent of producing mild nephritis. It certainly 
cannot be claimed as an equal to quinine in the 
treatment of malaria. 


Indian Digitalis (R. N. Chopra and Premankur 
De).—Digitalis is used in large quantities in India 
by the medical profession, but most of it is imported, 
and it was with a view to seeing whether prepara- 
tions could be made from the Indian leaf that these 
investigations were carried out. The imported digi- 
talis preparations are liable to lose 20 to 40 per 
cent, of their potency in a short time, besides being 
an economic problem. The digitalis leaf of good 
quality grows on the valley of Kashmir, Northern 
Himalayas, and at Mungpoo, Eastern Himalayas. 
The leaf grown in the Nilgiri Hills is not so good 
when tested by biologieal assay. Further clinical 
trials are recommended before the leaf can be finally 
condemned. The negative effect on the mammalian 
heart under experimental conditions may be over- 
shadowed by the musclé poison effect, and it is 
suggested that this may not occur when the drug 
` js given by the mouth. Improvements in methods 
of drving and storage are recommended to get a 
uniform quality. 
~ Congenital Yaws (B. N. Bandyopadhyay).—Con- 
trary to general opinion, the author thinks that many 
of the eases of yaws in infants are of a congenital 
nature, During the last six years he has come across 
the disease in the Native Civil Hospital, Kakemega, 
Kenya Colony, in people of all ages from 2 days 


to 80 years. In one ease the baby was 2 weeks old 
and the mother had suffered from yaws six month: 
previously and was treated by the author. The 
father had had syphilis six years previously. He 
had two healthy children born of his first wife, and 
the baby in question suffering from yaws was the 
child of his second wife. This case is considered of 
probable congenital transmission. 


——— 9————— 


atledical Mets. 





NORTH PERSIAN FORCES MEMORIAL 


MEDAL. 
Dr. W. Corner, O.B.E., M.D., Iraq Health 
Service, has been awarded the North Persian 


Forces Memorial Medal for the year 1925 for his 
paper ‘‘ Malaria in the Kirkuk Division of Northern 
Mesopotamia during 1923,'' published in the Trans- 
actions of the Royal Society of Tropical Medicini 
and Hygiene, 1925, vol. 19, Nos. 1 and 2, pp. 41-09. 
This is the third award of the medal, which, in 
accordance with the terms of the Trust Deed of the 
Memorial Fund, is awarded annually for the best 
paper on Tropical Medicine or Hygiene published in 
any journal during the preceding twelve months by 
any medical officer of under twelve years’ service, 
of the Royal Navy, Royal Army Medieal Corps, 
Royal Air Force, Indian Medical Service or of the 
Colonial Service, provided the Memorial Committee 
consider that any of the papers published has at- 
tained a standard of merit justifying an award. 


——————————— — 
Correspondence. 





To the Editor of the JOURNAL OF TROPICAL 
MEDICINE AND HYGIENE. 


S1r,—Professor Ziemann's note (objecting to my 
review on his " Malaria and Blackwater Fever," 
published in English in the JOURNAL OF TROPICAL 
MEDICINE AND HYGIENE of March 15, 1926, was 
submitted in German to the Editor of the Tropica! 
Diseases Bulletin, for his private (persönlich) in- 
formation. On its unexpected appearance elsewhere 
I have with care reconsidered the original volume, my 
review thereon which Professor Ziemann has seemingly 
imperfectly understood, and his own published note. 

Taking into full consideration the often unpleasant 
duty which an honest critic owes to the Bulleiix’s 
readers and his obligation towards the author to 
furnish no criticism that is not fair and just, I have 
reached the deliberate opinion that the notice, to 
which objection is taken, requires no alteration. 
With confidence I leave this conclusion in the hands 
of such as are sufficiently interested in the matter to 
undertake the requisite comparisons for themselves. 

f I àm, 

Yours truly, 

CLAYTON LANE. 


“ Heathfield,” 
Castlebar Park; 
‘Ealing, W.5. 
April 8, 1926. 
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FURTHER OBSERVATIONS ON A MYCO- 


LOGICAL METHOD TO IDENTIFY 
VARIOUS SUGARS AND OTHER CAR- 


BON COMPOUNDS. 
By ALDO CAsTELLANI, C.M.G., M.D., F.R.C.P., 
AND 
F. E. Tavron, M.D., F.R.C.S., D.P.H. 


Ix several of the best known manuals of patho- 
logy and clinical methods, it is stated that the fer- 
mentation test by means of baker's yeast is the 
only absolutely certain and specifie test for glucose. 

Since 1904, one of us (A.C.) has called attention 
to the fallacy of this statement on various occasions, 
and some years ago we published a paper in which 
we described a mycological method for the detec- 
tion of glucose and other carbon compounds, first 
theoretically devised by one of us (A.C.) in Ceylon. 
Our results were confirmed by various authorities. 
Of eight samples of baker's yeast obtained in vari- 
ous quarters of London, and places near London, 
the following results were obtained :— 


Sample 1, when inoculated directly with sugar peptone 
waters, fermented with production of gas, glucose, levulose, 
maltose, galactose, saccharose, dextrin, lactose, adonitol, 
inulin, sorbite, dulcitol, mannitol, raffinose, arabinose, salicin, 
amygdalin, isodulcitol, erythrite and glycerol. 

Sample 2, fermented with production of gas, glucose, levulose, 
lactose, maltose and saccharose. : 

Sample 3, fermented with production of gas, glucose, levulose, 
maltose and galactose ; it produced acid but no gas in lactose, 

Sample 4, fermented with production of gas, glucose, levulose, 
maltose, galactose, saccharose, lactose, inulin and dextrin. 

Sample 5, fermented with production of gas, glucose, levulose 
and maltose. 

Sample 6, fermented with production of gas, glucose, levulose, 
fhaltose and galactose. 

Sample 7, fermented with production of gas, glucose, levulcse, 
maltose, galactose, saccharose and lactose. 

Sample 8, fermented with production of gas, glucose, levulose, 
maltose, galactose, saccharose, dextrin, lactose, adonitol, 
inulin, sorbite, dulcitol, mannitol, raffinose, arabinose, salicin, 
amygdalin, isodulcitol, erythrite and glycerol. 


Usually the ordinary samples of  baker's 
Yeast, as shown by one of us (A. C.) some 


years ago, are not pure; they consist of 
one or two species of saccharomyces, with 


almost constantly a Gram-positive bacillus and 
other bacteria. We therefore obtained cultures of 
pute yeast from the laboratories of well-known 
yeast firms. Of three cultures so obtained, one 
fermented with the production of gas, glucose, levu- 
lese, galactose and saccharose; the other two fer- 
mented maltose in addition to these sugars. 

When urine is fermented by. baker's yeast we 
cannot, therefore, come definitely to the conclusion 
that the fermentable substance is glucose; it might 
be galactose, maltose, or other sugars. To detect 
glucose, recourse should be made to really specific 
germs for that sugar; i.e., germs that will ferment 
glueose only with the production of gas and no 
other carbohydrate. 

Such organisms exist but are extremely rare, 


because, in our experience, when an organism fer- 
ments glucose, with the production of gas, it will, 
as a rule, also ferment levulose and frequently other 
sugars and carbohydrates. One of the few germs 
that ferment glucose only, with production of gas, 
is Monilia balcanica, found by one of us (A.C.) 
some years ago; this monilia we unfortunately lost, 
together with other interesting fungi, in an acci- 
dental fire, 

In the absence of Monilia balcanica, the next 
best organism to use instead of ordinary yeast is 
Monilia krusei Castellani. This monilia ferments, 
with the production of gas, glucose and levulose 
only. If a urine is fermented by it, we can con- 
clude with certainty that it contains either glucose 
or levulose, or a mixture of the two. For practical 
purposes, therefore, it is much more suitable than 
baker's yeast which will, as a rule, ferment a 
large number of sugars, including maltose, galac- 
tose, saecharose and lactose. 


MycotoaicaL METHOD To IDENTIFY VARIOUS SUGARS 
AND OTHER CARBON COMPOUNDS. 


As stated in previous publications, we do not 
possess specific germs for cach substance, micro- 
organisms which will ferment maltose, galac- 
tose or inulin only, but as there are & num- 
ber of species of hyphomycetes and bacteria 
which select certain carbohydrates to the ex- 
clusion of others, we have found it possible. 
by using certain of these hyphomycetes and 
bacteria and comparing the results, to devise a 
general method, To understand the working of the 
method it is necessary to keep in mind the bio- 
chemical fermentative characters of certain fungi 
and bacteria, which are collected in table 1. 

We will limit ourselves to describing briefly the 
identification and detection of maltose, galactose 
and inulin, and we will also give a list of the 
principal mycological formule we have devised 
and employed in the identification of various other 


carbon compounds, 


Identification of Maltose.—In order to determine whether 
a given substance is maltose or not, a sterile 1 per cent. 
solution in sugar-free peptone water is made and dis- 
tributed into two tubes, each containing a Durham's 
fermentation tube or similar appliance. One of the follow- 
ing procedures is then used :— — — 

(A) A 1 per cent. sterile solution in sugar-free peptone 
water is made of the substance to be tested for maltose. 
The solution is distributed into two tubes, which are 
labelled 1 and 2. Tube 1 is inoculated with Monilia 
tropicalis and tube 2 with Monilia macedoniensis, or other 
monilias of the same group (Monilia macedoniensoides). 
If, after four days' incubation at 379 C., tube 1 contains 
gas and tube 2 does not, we can come to the conclusion 
that the substance is maltose. This is easily understood 
if we keep in mind the biochemical reactions of the two 
monilias. Monilia tropicalis ferments, with the produc- 
tion of gas, the following substances: glucoee, levulose, 
galactose, maltose and saccharose. Monilia macedoniensts 
and all other monilias of the macedoniensis group (Monilia 
macedoniensoides, &c.) ferment, with the production of gas, 
the following carbon compounds: glucose, levulose, 
galactose, saccharose and inulin. The substance we are 
investigating has been fermented, with the production of 
gas, by Monilia tropicalis. It can be, therefore, only 
glucose, levulose, maltose, galactose or saccharose; but if 





TABLE I.—FERMENTATIYE CHARACTERS OF CERTAIN MONILIAS AND BACTEBIA. 
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absence of gas; simple acid fermentation is not taken into account. 


In the tables and in the mycological formulas + indicates gas ; O 


it had been glucose, levulose, galactose or saccharose, it 
would have been fermented with production of gas by 
Monilia macedoniensis also. Therefore, it can only be 


maltose. £ 
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IDENTIFICATION OF MALTOSE. 
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Monilia macedoniensis. 
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(B) Tube 1 is inoculated with Monilia pinoyi and tube ? 
with Monilia krusei. The two tubes are placed in an 
incubator at from 35? to 379 C. for four days. If, after 
that time, tube 1 (Monilia pinoyi) contains gas and tube? 
(Monilia krusei) does not, we can come to the conclusion 
that the substance is maltose. This is easily understood 
by keeping in mind the fermentative reactions of the 
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nonilias. Monilia pinoyi ferments, with the production of 
gas, the following compounds only: glucose, levulose, and 
maltose. Monilia krusei ferments, with the production of 
gas, glucose and levulose only. Our substance has been 
fermented, with the production of gas, by Monilia pinoyi; 
it can be only glucose, levulose or maltose, but if it had 
been either glucose or levulose it would have been fer- 
mented also by Monilia krusei; therefore, it can only be 
maltose. 

(C) Tube 1 is inoculated with Monilia metalondinensis 
and tube 2 with Monilia macedoniensis or Monilia mace- 
doniensoides. 'The two tubes are incubated at 379 C. for 
four days. If after that time tube 1 contains gas and 
tube 2 does not, the substance is maltose. This is ex- 
plained by the fact that Monilia metalondinensis ferments, 
with the production of gas, only glucose, levulose, maltose 
and galactose; and Monilia macedoniensis only the follow- 
ing carbon compounds: glucose, levulose, galactose, sac- 
charose and inulin. The substance we are investigating 
has been fermented by Monilia metalondinensis. It can be, 
therefore, only glucose, levulose, maltose or galactose; but 
if it were glucose, levulose or galactose, it would have 


been fermented also by Monilia macedoniensis. There is 

only one possibility left—it must be maltose. 

Monilia metalondinensis Castellani ... + ) V 

Monilia macedoniensis Castellani ve (DO: fi Ealtone: 
Identification of Maltose when Present with Other 
Common Fermentable Substances (Glucose, Levulose, 


Galactose, Saccharose).—If a liquid is suspected of con- 
taining maltose mixed with glucose, levulose, galactose 
and saccharose, it is fermented with Monilia macedoniensis 
or Monilia macedoniensoides. If after exhaustion with 
Monilia macedoniensis the liquid is still fermented, with 
the production of gas, by Monilia pinoyi, Monilia tropicalis 
or Monilia metalodinensis, the conclusion is that the liquid 
alo contains maltose. Strains of the various monilias 
should be used which have approximately the same fer- 
mentative power on the various carbohydrates they all 
ferment. 

Identification of Galactose.—In determining whether or 

not a certain substance is galactose, the following proce- 
dures are used :— 
. (4) A 1 per cent. sterile solution of the substance 
is made in sugar-free peptone water and distributed into 
two tubes, each containing a fermentation tube. Tube 1 
is inoculated with Monilia metalondinensis and tube 2 with 
Monilia pinoyi. If, after four days’ incubation at 37° C. 
tube 1 contains gas and tube 2 docs not, the substance 
must be galactose. The explanation lies in the fact that 
Monilia metalondinensis ferments only the following carbon 
compounds : glucose, levulose, maltose and galactose. 
Monilia pinoyi ferments only the following substances: 
glucose, levulose and maltose. The substance has been 
fermented by Monilia metalondinensis. It can be, there- 
fore, only glucose, levulose, maltose or galactose. It has 
not been fermented by Monilia pinoyi, so it cannot be 
glucose, levulose or maltose. There is only one possibility 
left—it must be galactose. 


Monilia metalondinensis ... à e uS 
Monilia pinoyi — ... D 2» Oo 


(B) The solution is distributed into three tubes, each 
containing a fermentation tube. Tube 1 is inoculated with 
Monilia metalondinensis, tube 2 with Monilia krusei, and 
tube 3 with Monilia macedoniensis. The three tubes are 


= Galactose. 


placed in an incubator at 37° C. for four days. If, after 
that period of time, tubes 1 and 3 contain gas 
and tube 2 does not, the substance is galactose. 


This is easily explained by keeping in mind the bio- 
chemical reactions of the three fungi. Monilia metalon- 
dinensis produces gas only in glucose, levulose, maltose 
and galactose; Monilia macedoniensis produces gas only in 
pluca, levulose, galactose, saccharose and inulin; Monilia 
d produces gas only in glucose and _levulose. 
he substance we are investigating has been fermented, 
with the production of gas, by Monilia metalondinensis. 





It can be, therefore, only glucose, levulose, maltose or 
galactose. It cannot be glucose or levulose, because in 
such a case it would have been fermented also by Monilia 
krusei, and it cannot be maltose, because it would not 
have been fermented by Monilia macedoniensis. There is 
only one possibility left—it must be galactose. 


Monilia metalondinensis ET AN. X s) 
Monilia krusei ... Rs wa er [0] = Galactose. 
Monilia macedoniensis ane e T 


(C) The solution is distributed into three tubes: tube 1 
is inoculated with Monilia macedoniensis, tube 2 with 
Monilia krusei, and tube 3 with Bacillus paratyphosus B. 
Schottmüller. If, after four days in the incubator at 
379 C., tube 1 shows presence of gas, tube 2 shows absence 
of gas, and tube 3 shows presence of gas, we can come to 
the conclusion that the substance we are investigating is 
galactose. As the substance has been gas-fermented by 
Monilia macedoniensis it can only be glucose, levulose, 
galactose, saccharose or inulin; but it has not been fer- 
mented by Monilia krusei, therefore it cannot be glucose 
or levulose. It can only be galactose, saccharose or inulin, 
but if it had been saccharose or inulin it would have 
been fermented by Bacillus paratyphosus B. There is only ' 
one possibility left—it must be galactose. 


Monilia macedoniensis Castellani — ... -+ 
Monilia krusei ... sae 2 a o = Galactose. 
Bacillus paratyphosus B Schottmüller + 


(D) The solution is distributed into two tubes: tube 1 
is inoculated with Bacillus morgani (strain S) and tube 2 
with Monilia krusei. If, after three days in the incubator 
at 35° C., tube 1 contains gas and tube 2 does not, we can 
come to the conclusion that the substance is galactose. 

This is easily understood by keeping in mind the fer- 
mentative reactions of the two germs. Bacillus morgani 
(strain S) ferments, with production of gas, only glucose, 
levulose and galactose, and Monilia krusei only glucose 
and levulose. The substance we are investigating has 
been fermented, with production of gas, by Bacillus 
morgani; it can only be glucose, levulose or galactose. 
It has not been fermented by Monilia krusei; it cannot, 
therefore, be glucose or levulose; it must be galactose. 


Bacillus morgani Castellani and Chalmers + es 
Monilia krusei Castellani . aa tO ! = Galactose: 


Identification of Galactose when Present with other 
Common Fermentable Substances (Glucose, Levulose, 
Maltose, Saccharose).—To detect galactose in a liquid in 
which it is suspected to be present together with glucose, 
levulose, maltose or saccharose, the liquid is inoculated 
with an organism which gas-ferments all the sugars we 
have mentioned except galactose, for instance Monilia 
bronchialis. If after exhaustion with Monilia bronchialis 
the liquid is still fermentable with Monilia pinoyi or 
Monilia tropicalis, the inference is that the liquid con- 
tained galactose in addition to other fermentable sub- 
stances. 

Identification of Inulin.—In determining whether a sub- 
stance is inulin or not, a sterile 1 per cent. solution in 
sugar-free peptone water is made and distributed into 
two tubes, each containing a Durham’s fermentation tube 
or similar appliance. The following procedure is then 
used :— 

(A) Tube 1 is inoculated with Monilia macedoniensis or 
any other monilia of the same group, such as Monilia 
macedoniensoides or Monilia chalmersi, and tube 2 with 
Monilia tropicalis. The two tubes are placed in an 
incubator at from 35° to 37° C. for four days. If, after 
that time, tube 1 contains gas and tube 2 does not, we 
can come to the conclusion that the substance is inulin. 
This is easily understood by keeping in mind the fermenta- 
tive reactions of the two monilias. Monilia macedoniensis 
and all other monilias of the same group ferment, with 
the production of gas, only the following carbon com- 
pounds: glucose, levulose, galactose, saccharose and 
inulin. Monilia tropicalis Castellani ferments, with the 
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production of gas, only glucose, levulose, maltose, galac- 
tose and saccharose. 


Monilia macedoniensis Castellani mitem d Inulin. 


Monilia tropicalis Castellani Of 


(B) Tube 1 is inoculated with Monilia macedoniensis 
Castellani and tube 2 with Monilia rhoi Castellani. The 
two tubes are placed in an incubator at from 35° to 37° C. 
for four days. If after that time tube 1 contains gas and 
tube 2 does not, we can come to the conclusion that the 
substance is inulin. This is easily understood when we 
remember that Monilia macedoniensis ferments, with the 
production of gas, only glucose, levulose, galactose, 
saccharose and inulin, and Monilia rhoi ferments, with the 
preduction of gas, only glucose, levulose, galactose and 
sacclrarose. 


Monilia macedoniensis Castellani To 
Monilia rhoi Castellani ... Q.. 4 


(C) Tube 1 is inoculated with Monilia macedoniensis and 
tube 2 with Bacillus pseudocoli or Bacillus neapolitanus, 
or any other strain of the communior group of Bacillus coli 
(ferment saccharose). The tubes are incubated at 379 C. 
for four days. If after that time tube 1 contains gas and 
tube 2 does not, we can come to the conclusion that the 
substance, according to all probabilities, is inulin, since 
glucose, levulose, galactose and saccharose would have 
been fermented also by Bacillus pseudocoli or Bacillus 
neapolitanus or any other strain of the Coli communior 
group. 


Inulin. 


Monilia macedoniensis Castellani... ew +) 

Bacillus coli communior Escherich ; 
Bacillus pseudocoli Castellani ; Bacillus 
neapolitanus Emmerich, &c. xS 


(D) Tube 1 is inoculated with Monilia macedoniensis 
Castellani and tube 2 with Bacillus asiaticus Castellani. 
The two tubes are placed in an incubator at 37? C. for 
four days. If after that time tube 1 contains gas and 
tube 2 does not, we can come to the conclusion that the 
substance, according to all probabilities, is inulin. This 
is easily understood by remembering the fermentative 
reactions of the two organisms. Monilia macedoniensis 
ferments only glucose, levulose, galactose, saccharose and 
inulin, with production of gas; while glucose, levulose, 
galactose and saccharose are also fermented by Bacillus 
asiaticus; the substance must, therefore, be inulin. 


— Inulin. 


Monilia macedoniensis Castellani .. we d Y 2 Thai 
Bacillus asiaticus ^ s us us OQ] 5 UTR. 
Identification of Inulin when Present with other 


Fermentable Substances.—If we suspect that a liquid con- 
tains inulin mixed with one or several of the following 
fermentable substances, viz., glucose, levulose, maltose, 
galactose, saccharose, mannitol, lactose, dextrin, raffinose, 
arabinose, sorbitol, glycerol, salicine and isodulcitol, we 
can ascertain its presence in the following manner: The 
liquid is fermented with Bacillus coli communior. If, after 
exhaustion with Bacillus coli communior the liquid can 
still be fermented with Monilia macedoniensis, with the 


production of gas, the inference is that it con- 
tained inulin. The precaution should be taken to select 
a strain of Bacillus coli communior, the fermentative 


power of which on glucose, levulose, galactose and 
saccharo-e is not less than that of Monilia macedoniensis. 


THE McoLoaic METHOD IN URINE 


ANALYSIS, 


From numerous experiments we have carried out, 
by adding to samples of urine various sugars and 
other carbohydrates, and also from a fairly large 
number of pathological specimens, we have 
determined that the method can be used in 
urine analysis for the detection and differ- 
entiation of certain sugars and other  enrocr: 
compounds, such as glucose, maltose, galac- 


USE or 


tose, lactose and pentose, provided the amount oí 
such substances present is not too minute (not 
less than 0-1 per cent.) The urine is distributed 
in sterile tubes, containing Durham's fermentation 
tubes or similar devices, or ordinary saccharo- 
meters may be used; they are inoculated with 
the organisms already mentioned. Two points of 
considerable importance are :— 

(1) The urine must be aseptic; if it cannot be 
collected aseptically it should be sterilized as soon 
as possible, before or after distribution in the steril: 
tubes, by heating in Koch’s steamer for thirty 
minutes; once is sufficient for practical purposes. 
but in special cases it may be heated on two or 
three consecutive days. It should never be auto 
claved, as this procedure may alter the character 
of the sugars and other carbohydrates present. 
Another procedure is to filter the sample of urine 
by means of a Chamberland or a Berkefeld filter. 

(2) It is of great advantage to add a third or œ 
equal amount of peptone water to the urine, other 
wise the organisms may, at times, grow ven 
scantily, and there may be no distinet production 
of gas. 

If a urine is Fehling-reducing, we can deter 
mine which of the commonest sugars found in 
pathological urines is present (glucose, levu: 
multose, galactose, lactose, pentose) by the follow- 
ing procedure :— 

The urine is distributed into six tubes, each con- 
taining a Durham's fermentation tube. They are 
labelled 1, 2, 3, 4, 5 and 6. Tube 1 should be 
inoculated with Monilia balcanica Castellani, or 
Monilia parabalcanica Castellani; tube 2 with 
Monilia krusei Castellani; tube 3 with Monilia 
pinoyi Castellani; tube 4 with Monilia metalondin- 
ensis Castellani; tube 5 with Bacillus coli com- 
munior Escherieh, and tube 6 Bacillus paratu- 
phosus B Schottmüller. 

After the tubes are ineubated at 359 C. for four 
days, the results are read :— 

(1) If in tubes 1, 2, 3, 4, 5 aud 6 gas is present, th: 
reducing substance is glucose. r 

(2) If tube 1 contains no gas, and in tubes 2, 3, 4. 5 
and 6 gas is present, the reducing substance is levulose. 
(3) If tubes 1 and 2 contain no gas, and in tubes 3, 4. 
and 6 gas is present, the reducing substance is maltose 
(4) If tubes 1, 2 and 3 contain no gas, and in tubes 4. 
and 6 gas is present, the reducing substance is galactcse 
(5) If tubes 1, 2, 3 and 4 contain no gas, and in tubes ^ 
and 6 gas is present, the reducing substance is pentose. 

(6) If tubes 1, 2, 3, 4 and 5 contain no gas, and in tube 6 
gas is present, the reducing substance is lactose. 

(7) If none of the tubes contains gas, the reducing sub- 
stance belongs to the non-fermentable group of reducing 
substances, including uric acid, creatinine, hippuric aci’. 
and others. 

Presence in the Urine of More Than One Re- 
ducing Substance.—If the presence of more than 
one sugar and other carbohydrates is suspected, 
this may, to a certain extent, be ascertained and 
carbohydrates determined by onr 
mycological method. If the’ urine, for instance 
after exhaustion with Monilia krusei is still fer 
mented by Monilia tropicalis or Monilia metalon- 
dinensis, but not by Monilia maccdoniensis, w 


e 


[n 


the various 
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may come to the conclusion that the urine con- 
tuined maltose in addition to glucose or levulose 
or both. If the urine after exhaustion with Monilia 
bulcanica is still fermented by Monilia krusei, the 
inference is that the urine contained levulose in 
addition to glucose. If after exhaustion first with 
Monilia balcanica Castellani and then with Monilia 
krusei Castellani the urine is fermentable, with 
production of gas, by Bacillus morgani Castellani 
and Chalmers, the presumption is that it con- 
tained three sugars—glucose, levulose and galae- 
tose. The explanation is found in the fact that 
with regard to Fehling-redueing substances, 
Monilia balcanica Castellani ferments, with the 
production of gas, glucose only; Monilia krusei 
Castellani, glucose and levulose; Bacillus morgani 


TaBLE 2.--IDENTIFICATION OF CERTAIN FEHLING-REDUCING 








SUBSTANCES. 
| DOMI me FE | 3 
$3 |*53|Rss| 53 
| ss S33 338 | 38 ' Reducing substance, 
| $3 ZIA $838 i4 
& |327 |374] Š 
+ Ł + + + + | Glucose 
0 $ + + + + | Levulose 
0 Oo + + + + Maltose 
0 [0] [9] T + + Galactose 
0 (0) [0] (0) + + Pentose 
0 [0] [0] [0] oO + Lactose 
0 o o o [6] O | Nonfermentable re- 
| ducing substances 
of the groups cre- 
atinine, hippuric 
| acid, uric acid, &c. 





Se SS... aq 





' The reducing substance is made into a 1 per cent. peptone 
water solution. Selected strains of the various organisms with 
permanent biochemical reactions and producing a large amount 
of gas should be used. 
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Castellani and Chalmers, glucose, levulose and 
galactose. If a Fehling-reducing urine after ex- 
haustion with Monilia krusei is capable of being 
fermented by Bacillus coli and not by Bacillus 
paratyphosus B, the inference is that the urine 
contained lactose in addition to glucose or levulose 
or both. 

Maltosuria —Maltose, as is well known, reduaes 
Fehling and cases of maltosuria have naturally 
been mistaken for true glycosuria. For the detec- 
tion of maltose, the urine is obtained aseptically 
by catheter, or if this is not feasible is collected in 
a sterile receptacle and distributed at once in sterile 
tubes, each containing a small fermentation tube. 
‘The tubes are sterilized in Koch's stove for thirty 
minutes once or twice at an interval of six hours. 
This, in our experience, is generally sufficient, but 
at times it is advisable to repeat the sterilization 
in Koch’s stove on two or three consecutive days. 
The urine should never be autoclaved, as this pro- 
cedure may alter the composition of the sugars and 
other carbohydrates present. The urine freshly 
passed may also be filtered through a Chamberland 
instead of being sterilized. The tubes of aseptic 
urine are inoculated with the monilias, as explained 
above, If it is suspected that maltose is present in 
conjunction with other fermentable substances, 
such as glucose, levulose and galactose, the urine 
is exhausted with Monilia macedoniensis. If, after 
exhaustion with Monilia macedoniensis, the urine 
is still fermentable when inoculated with Monilia 
tropicalis or Monilia metalondinensis or Monilia 
pinoyi, we can come to the conclusion that the 
urine contains maltose in addition to other ferment- 
able substances. 


Illustrative Case.—Among the several cases of maltosuria 
we have come across we may quote the following 
which we observed a few years ago: Englishman, aged 47, 
tea planter. Has been a heavy beer drinker for many 
years. He is feeling quite well, except that his stoutness 


TABLE 3.—KEY TO THE IDENTIFICATION OF CERTAIN FEHLING-REDUCING SUBSTANCES. 


Inoculate Tube 1 with Monilia balcanica Castellani 





| 
O; inoculate Tube 2 with 
M. krusei Castellani 
| 





| 
O ; inoculate Tube 3 with 
M. pinoyi Castellani 
| 


| 
+ = Glucose 


| 
+ = Levulose 





| 
O; inoculate Tube 4 with 
M. metalondinensis Castellani 


| 
O; inoculate Tube 5 with B. coli Escherich, 
and Tube 6 with B. paratyphosus B Schottmiiller 
| 


| 
+ = Maltose 





+= Gélactoas 





ai PER 
B. coli + B. coli + B. coli, O l 
B. paratyphosus B, O B. paratyphosus B, + B. paratyphosus B, O 
= Pentose = Lactose 


= Nonfermentable reducing 
substances of the groups 
ercatin, uric acid, hippuric 
acid, &c. 
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makes it difficult for him to go for long walks, and this 
interferes with his duties. A Fehling-reducing substance 
was found in his urine several times during the previous 
five years by various doctors, and he was told that he had 
glycosuria and might develop true diabetes. He came to 
consult one of us. The urine was Fehling-reducing and 
was investigated for presence of the following Fehling- 
reducing carbohydrates: glucose, levulose, galactose, mal- 
tose, lactose, pentose. The patient passed urine, in our 
presence, into two sterile vessels; the urine of the second 
vessel was distributed immediately by means of a sterile 
pipette into five tubes of peptone water (two parts of urine 
to one of peptone water), each containing a fermentation 
tube. 'The tubes were labelled Nos. 1 to 5. No. 1 was 
inoculated with Monilia krusei Castellani, No. 2 with 
Monilia pinoyi Castellani, No. 3 with Monilia metalondi- 
nensis Castellani, No. 4 with Bacillus coli Escherich, and 
No. 5 with Bacillus paratyphosus B Schottmiiller. The five 
tubes were placed in the incubator at 37? C. for four days. 
On examination the results were as follows :— 


Tube No. 1 (Monilia krusei) ... n o 
3 2 (Monilia pinoyi) aka + 

a 3 (Monilia metalondinensis) + 

af 4 (Bacillus coli) = 

+ 


a 5 (Bacillus paratyphosus B) 


This result according to our method means presence of 
maltose. The urine was gas-fermented by Monilia pinoyi 
and not by Monilia krusei. Monilia pinoyi produces gas 
only in three carbon compounds, viz., glucose, levu- 
lose and maltose. The urine therefore must contain 
either glucose or levulose or maltose or a mixture of these 
various sugars, but if the urine contained either glucosc 
or levulose it would have been gas-fermented also by 
Monilia krusei. The sugar present must therefore be 
maltose. We may add that the result obtained by our 
mycological method was confirmed by the carrying out of 
purely chemical methods by a well-known chemist. 


Lactosuria.—Next to glucose, lactose is the com- 
monest sugar found in the urine. It is frequently 
met with in the urine of nursing mothers. Lactose, 
as is well known, reduces Fehling's solution, and 
not infrequently lactosuria has been mistaken for 
true glycosuria. It is most important to distinguish 
between the two conditions, as lactosuria is not 
a very serious condition, while glycosuria especi- 
ally in nursing women, is of grave prognosis, The 
chemieal detection and determination of lactose 
is diffieult for an ordinary medical man. In most 
text-books it is stated that if a urine reduces Fehl- 
ing, and is not fermented by ordinary baker's yeast 
(so-called German yeast), the presumption is that 
the reducing substance is lactose. There are, how- 
ever, two very important sources of error, 

First, quite a number of specimens of baker's yeast 
ferment lactose in addition to glucose, maltose and 
other sugars; second, even if the baker's yeast 
should not ferment lactose, this is not the only 
Fehling-reducing substance which may not be 
fermented by baker’s yeast—pentose, for instance. 

If a urine which reduces Fehling is not fermented 
by ordinary yeast we cannot, therefore, come to the 
conclusion that it is a case of lactosuria. 

Detection and Determination of Lactose by the 
Mycological Method.—This method can be earried 
cut in various ways, Herewith a few mycological 
formule as examples. 

L—In a Fehling-reducing urine, for practical 
purposes, the following formula is correct :— 


Bacillus coli Escherich — ... as ew + 
Bacillus paratyphosus B Schottmüller ... O j 


Bacillus coli and Bacillus paratyphosus B, beside: 
lactose differ in their action on raffinose and salicin 
and glycerol, but. raffinose and salicin are not car- 
bon compounds found in the urine and at any rate 
they are not Fehling-reducing. The same formula 
applies to raffinose, saliein and glycerol, but there 
are substances which are of very rare occurrence 
in the urine and, moreover, they are not Fehling- 
reducing, and therefore this formula may be con- 
sidered to be specifie for practical purposes. 


II.— Bacillus neapolitanus Emmerich ... + = 
Bacillus pseudoasiaticus Castellani O ! Lactose. 


The explanation lies in the fact that Bacillus 
neapolitanus and Bacillus pseudoasiaticus differ 
only in lactose as regards sugars and other carbo- 
hydrates found in pathological urines. 


III.— Monilia metalondinensis Castellani O s^ actos 
Bacillus coli Escherich P RT (with great 
Bac. 3 paratyphosus B Schott- probability) 


The technical details for carrying out the test 
are identical with those already mentioned in con- 
nection with the search for maltose, &c. 

Pentosuria.—Pentosuria is not a very rare con- 
dition. As is well known, the pentoses reduce 
Fehling well and Nylander solution very little: 
they give a positive reaction with Bial’s ani 
Read’s modifications of the orcein test. 

The mycological method can be used for the 
detection of pentose in a Fehling-reducing urine 
according to the following formule :— 


Monilia tropicalis ... TN wi ay O = Pentose 
Bacillus coli Escherich — ... T ec | (generally 
Bacillus paratyphosus B ... T e T arabinose). 
Monilia metalondinensis ... eds 5 « | = Pentose 
Bacillus coli Escherich — ... Ss e cr (generally 
Bacillus paratyphosus B ... ias s. cO) arabinose). 


Illustrative Case.—Some time ago one of us was con 
sulted by a planter, 38 years of age, who had been sent 
home from a tropical country in the Far East, with tl: 
diagnosis of diabetes. His general condition, however. 
was fairly good, and he said he had mot lot 
much weight. According to his statements he was 
not very thirsty or very hungry, nor did he feel very weak. 
He appeared, however, somewhat nervy and irritable, and 
was very worried at the idea of suffering from diabete: 
The urine passed during the twenty-four hours varied be 
tween three and four pints. It was slightly acid, density 
1,020. It persistently reduced Fehling well, and appar- 
ently the diagnosis of diabetes had been based on thi- 
fact. 

The urine was examined by the mycological method for 
presence of the following Fehling-reducing carbohydrates 
glucose, levulose, galactose, maltose, pentose, lactose. The 
patient was made to pass urine into three sterile vesels. 
the urine of the second vessel was distributed immediately 
by means of a sterile pipette in six tubes of peptone water 
(about two parts of urine to one of peptone water), each 
containing a fermentation tube. The tubes were labelled 
Nos. 1 to 5. Tube 1 was inoculated with Monilia kruse: 
Castellani; tube 2 with Monilia pinoyi Castellani; tube 3 
with Monilia metalondinensis Castellani; tube 4 wit! 
Bacillus coli Escherich; tube 5 with Bacillus paratyphosi: 
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B Schottmüller. The five tubes were placed in the 
incubator at 37° C. and examined after forty-cight hours. 
The following were the results :— 


Tube 1 Monilia krusei Castellani TA 
» 2 Monilia pinoyi Castellani ... m 
» 3 Monilia metalondinensis Castellani 
» 4 Bacillus coli Escherich is ase 
» 5 Bacillus paratyphosus B Schottmiiller 


According to our method these results in a Fehling- 
reducing urine mean presence of pentoses. 

The resul& obtained by our mycological test was con- 
firmed by chemical investigation. The urine which reduced 
Fehling well and Nylander solution very little gave a 
positive reaction for pentoses with Bial’s and Read's 
modifications of the orcein test. There can be very little 
doubt, therefore, that the patient was suffering from 
"pentosuria " and not from diabetes. It is im- 
portant in practice to try to differentiate in every 
case between glycosuria and pentosuria, as the first con- 
dition is often of grave prognosis, while the second points 
to a much more benign disturbance of metabolism and 
practically requires no treatment. We are inclined to 
believe that our method will facilitate making such a 
differentiation a matter of routine. 


++000 


Saecharosuria.—Spontaneous saccharosuria is an 
extremely rare condition, but artificial saccharo- 
suria ig not so rare among the malingerers. During 
the Great War we came across three cases in which 
saccharose had been added to the urine with the 
‘bject of misleading. the medical officer, The 
doctor who uses as routine the usual Fehling 
method is not apt to diagnose such cases as glyco- 
suria, as saccharose does not reduce, at any rate 
not very clearly, Fehling's solution; but the medi- 
cal man who uses what is considered, by most 
authorities, the more exact method of yeast fer- 
mentation will very likely fall into error, because 
though in so many textbooks it is stated that 
glueose is the only substance fermented by ordin- 
ary baker's yeast, we have found that a very large 
number of specimens of baker's yeast will ferment 
saccharose and also levulose, maltose, &e., in 
addition to glucose. 

Mycological Tests to Determine Saccharose.— 
According to our method various tests may be 
evolved to determine whether a certain carbo- 
hydrate of those found in pathological urine is or 
is not saccharose ; we give here a few of these tests 
in the convenient: shape of mycological formule : — 


I.—Monilia metalondinensis Castellani O | à 
p= Saccharose. 


Monilia tropicalis Castellani 
This is explained by the fact that Monilia meta- 
londinensis and Monilia tropicalis are identical in 
all their biochemical reactions except on saccha- 
tose, which is fermented with production of gas 
by Monilia tropicalis and not fermented by Monilia 
metalondinensis. 
IL—Monilia pinoyi Castellani ... iw 9 
Monilia rhoi Castellani... es +j 
The explanation lies in the fact that Monilia pinoyi 
ferments with production of gas only glucose, 
levulose, maltose, and Monilia rhoi only glucose, 
levulose, maltose and saccharose. If a substance 
therefore is not fermented by Monilia pinoyi and 
is fermented with production of gas by Monilta 
rhoi, it must be saccharose. 


= Saccharose. 


To the above purely mycological formule we 
add a chemico-mycological formula which may be 
found useful in practice :— 

Fehling  ... $e ane ss aer OA 
Monilia tropicalis Castellani... es cb 

This is explained .by the fact that Monilía 
tropicalis ferments with production of gas glucose, 
levulose, maltose, saccharose, and no other sub- 
stance. If Fehling is negative it cannot be any of 
the first three substances, as they are all Fehling- 
reducing, and it must therefore be saccharose. 

Detection of Saccharose when Mixed with Other 
Fermentable Substances.—Exhaust the urine with 
Bacillus coli Escherich sensu stricto (does not fer- 
ment saecharose), and later, after filtration through 
a Chamberland filter, or prolonged centrifugaliza- 
tion, inoculate it with Monilia tropicalis. If the 
urine is still fermentable the presumption is that 
in addition to other fermentable substances which 
can be found by our general method, the urine 
contains saccharose. 

Inosituria.—Inosite, as is well known, does not 
reduce Fehling; it is not really a sugar, belonging 
to the aromatic series. It is not of very rare occur- 
rence in the urine; it is, for instance, not infre- 
quently found in diabetes insipidus, but the chemi- 
cal methods of detecting it are far from easy or 
rapid. On the other hand, inosite, provided it is 
present in the urine in not too small a quantity, 
can be detected and determined with comparative 
ease by our mycological method. 

Two tubes of urine collected aseptically or steri- 
lized as already described, are mixed with one-third, 
or the same amount, of sugar-free peptone water and 
inoculated, No. 1 with Bacillus paratyphosus B 
Schottmiiller (M variety, which ferments inosite), 
and No. 2 tube with Bacillus paratyphosus A 
Schottmiiller (does not ferment inosite). The two 
verms, as regards carbohydrates and other patho- 
logical substances found in the urine, differ only in 
their action on inosite. Therefore, if, after forty- 
eight hours’ incubation at 379 C., gas is present in 
No. 1 tube, and absent in No, 2 tube, we have to 
deal with inosite. This can be conveniently ex- 
pressed by the following formula :— 


Saccharose. 


Bacillus paratyphosus B Schottmiiller, var. M + | _ Tnosite 
Bacillus paratyphosus A Schottmüller Ae QE. > 


If the result of the test is:— 


Bacillus paratyphosus B Schottmiiller, var. M O 

Bacillus paratyphosus A Schottmiiller esc 0 

it means that the substanee is neither inosite nor 
any other substance fermentable by Bacillus para- 
typhosus B, var. M, or Bacillus paratyphosus A, 
hence it cannot be glucose, levulose, maltose, sae- 
charose, &e. 

If the result of the test is:— 

Bacillus paratyphosus B Schottmüller, var. M + 

Bacillus paratyphosus A Schottmüller + 

exhaust the urine with Bacillus paratyphosus A, 
and then inoculate with Bacillus paratyphosus B, 
var. M, using strains having approximately the same 
fermentation power. If gas is produced, the in- 
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ference is that the urine contained inosite in addition 
to other fermentable substances, which can be de- 





termined by using our general method, 


SumMary. 


The whole subject can be condensed into the 


following formule :— 


Mycologic Formule. 


GLUCOSE. 
Monilia balcanica Castellani 


LEVULOSE. 


Monilia krusei Castellani ... 
Monilia balcanica Castellani 


MaALTOSE. 


Monilia tropicalis Castellani 
Monilia macedoniensis (Monilia 
macedoniensoides) Castellani 


Monilia metalondinensis Castellani 
Monilia macedoniensis Castellani 
or Monilia macedoniensoides 


Monilia pinoyi Castellani 
Monilia krusei Castellani 


Monilia pinoyi Castellani 
Monilia. macedoniensis (Monilia 
macedoniensoides) Castellani 


Monilia tropicalis Castellani 
Monilia rhoi Castellani 


Monilia pinoyi Castellani 
Bacillus morgani Castellani and 
Chalmers A is 


Monilia metalondinensis Castellani 
Bacillus morgani Castellani and 
Chalmers 238 


GALACTOSE. 


Monilia metalondinensis Castellani 
Monilia pinoyi Castellani 


Monilia metalondinensis Castellani 
Monilia krusei Castellani 
Monilia macedoniensis Castellani 


Monilia tropicalis Castellani 
Monilia bronchialis Castellani 


Monilia tropicalis Castellani 

Monilia macedoniensis Castellani 

Monilia krusei Castellani "f 

Bacillus paratyphosuz B Schott- 
müller ; 4 


Bacillus morgani Castellani and 
Chalmers ea 
Monilia krusei Castellani 


SACCHAROSE. 


Monilia tropicalis Castellani 
Monilia meta!ondinensis Castellani 


Monilia tropicalis Castellani 
Bacillus coli communis, 
stricto (does not 
saccharose) Escherich 


sensu 
ferment 


Monilia tropicalis Castellani = 
Bacillus pargtyphorus B Schott- 
müller . 


Monilia macedoniensis Castellani 
Bacillus coli communis, 
stricto Escherich ... 
Bacillus coli communior 


sensu 


+ 


ot 


o to +oto tototo +t 


+ Ott o+ +0+ ot 


ot 


+ o+ 


TO ue 


= Glucose. 


= Levulose 


= Maltose. 


= Maltose. 
= Maltose. 
= Maltose. 
= Maltose. 


= Maltose. 


= Maltose. 


= Galactose. 
= Galactose. 


= Galactose. 


= Galactose. 


= Galactose. 


= Saccharose 


Saccharose. 


= Saccharose. 


Saccharose. 


Il 





Monilia macedoniensis Castellani 
Bacillus paratyphorus B Schott- 


müller 


Bacillus coli communior vs 


Bacillus coli 
stricto Escherich . ; 
Bacillus neapolitanus Emmerich 


Bacillus coli 
stricto Escherich ... 
Bacillus asiaticus Castellani 


Monilia macedoniensis 
macedoniensoides) Castellani ... 
Monilia tropicalis Castellani 


Monilia 


Monilia 


communis, 


communis, 


(Monilia 
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= Saccharose, 


sensu 
=  Saocharose, 


sensu 
= Saccharose. 


— a e ~ 


+ 
(6) 
+ 
o 
+ 
o 
+ 


INULIN. 


| = Inulin. 


O+ 


macedoniensis (Monilia ) 
macedoniensoides) Castellani ... 
Monilia rhoi Castellani 


= Inulin. 


o+ 


macedoniensis (Monilia 


macedoniensoides) Castellani ... + ) 


Bacillus coli communior Escherich ; 
or Bacillus pseudocoli 
lani; or Bacillus neapolitanus 


Emmerich 


Monilia macedoniensis 
macedoniensoides) Castellani ... 
Bacillus asiaticus Castellani 


Bacillus paratyphosus B gat, M) | 
Schottmüller 
Bacillus paratgphosus A Schott- 


miiller 


Castel- = Inulin. 


(Monilia 
= Inulin. 


ot 


INOSITOL. 


= Inositol 
- (with great 
o ) probability). 


QLYCEROL. 


Bacillus porke B (var. M) 


Bacillus asiaticus Castellani HE = | 


Schottmüller 


= Glycerol. 


Bacillus columbensis + (strain L) j 


Castellani 


Chemicomycologic Formule. 


Fehling 


Monilia tropicalis Castellani 


Fehling 


Bacillus paratyphosus B Schott- 


miiller 


Bacillus coli communis Escherich 


Fehling 


Bacillus orleanensis 
Monilia macedoniensis 
Bacillus coli communis or com- 


munior 


Fehling 


Monilia tropicalis Castellani é 
Bacillus paratypkogus B Schott- 


müller 


Bacillus coli communis Escherich + 


SACCHAROSE. 


~ : —  Succharose. 


LACTOSE. 


+ ott +0 + 


PENTOSE. 


| = Pentose 
(generally 
| arabinose). 


+ o+ 


As is the case with every other biological method. 
the results must be considered to be relatively and 
not absolutely certain, It is essential to use only 
selected strains of the organisms mentioned, with 
constant characteristics and producing a large 


amount of gas. 


eee a 





doniensoides). 
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ABRIDGED METHOD, LACTOSE. 
The method we now use as a matter of routine Fehling ORAT bi a das 
is carried out using pa following organisms :— Bacillus. colt communis MEE . 
1. Monilia krusei Castellani, 1909. ; , 
ai ae ae Fehling - C To) 
2. Monilia tropicalis Castellani, 1909. ] D e 
3. Monilia metalondinensis Castellani. Er Si mimi =. 9 | = netos: 
4. Monilia macedoniensis Castellani, 1917. (Var. mace- j + 
Fehling + ) 
5. Bacillus morgani Castellani and Chalmers, 1918. Bacillus columbensis (). o = Lactose. 
6. Bacillus coli communis Escherich, 1886, sensu stricto Bacillus coli communior + j 
(does not ferment saccharose). 
7. Bacillus, coli communior Escherich-Durham, 1899 (var. PENTOSE. 
pseudo-coscoroba). Fehling + 
8. Bacillus paratyphosus B Schottmiiller, 1902. Monilia tropicalis o =  Pentose 
9. Bacillus columbensis (strain L) Castellani, 1905. Bacillus paratyphosus B . + (generally 
With the abridged method the following carbo- Bacillus coli communis or Bacillus arabinose). 
coli communior ... pie ue 3b 


hydrates may be easily detected and identified: 
maltose, galactose, glucose (or levulose) saccha- 
rose, lactose, pentose and inulin. 

MALTOSE. 


Monilia tropicalis 
Monilia macedoniensis 


ot 


—  Maltose 


GALACTOSE, « 


Monilia metalondinensis ... 
Monilia krusei 


A = Galactose. 
Monilia macedoniensis 


Bacillus morgani 


Monilia krusei = Galactose. 


Monilia macedoniensis 
Monilia krusei 
Bacillus columbensis a. 


Galactose. 


Monilia macedoniensis 
Monilia krusei 
Bacillus paratyphosus B 


= Galactose. 


+ot tot ot tot 
— —— c ~M 
I 


SACCHAROSE. 


Monilia tropicalis 


s = “Base i 
Monilia metalondinensis | ccharose 


Monilia tropicalis 


Bacillus paratyphosus B = THMBONMIONE 


+ o+ ot 


Monilia tropicalis ss T 
Bacillus coli communis, sensu C=, *Swochinroae: 
stricto (does not ferment i 

saccharose) as 


o 


Monilia tropicalis 
Bacillus columbensis 


oct 


} = Saccharose. 


INvLIN. 


Monilia macedoniensis 
macedoniensoides) 
Monilia tropicalis 


(var. 
| = Inulin. 


ot 
I 


LACTOSE. 


Monilia tropicalis .. o 
Bacillus paratyphosus B Schott- = 
müller po Q^ 
Bacillus coli communis or Bacillus | 
coli communior  ... Ns e GÈ 


Lactose 
(with great 
probability) 


GLUCOSE AND LEVULOSE. 
| = 


Glucose (or 


Monilia krusei ds He sw OU levulose). 


Chemicomycologic Formule, 


SACCHAROSE. 
Fehling O ) 
+ 4 


= Saccha . 
Monilia tropicalis aceh Ree 


Cultivation of the Monilias kept as Stock Cul- 
tures.— The organisms should be grown and kept 
at 220 C. or at the temperature of the room. 
Certain monilias, if kept too long in the incubator 
at 379 C. may lose some of their fermentative charac- 
teristics. The best medium is acid glucose agar. 
Transplant once a month, and from time to time 
make plates to be certain that the cultures are 
pure.! 


CONCLUSIONS. 


(1) The yeast method, as described in most 
textbooks of medicine and clinical methods, is not 
specific for glucose, notwithstanding the statements 
to that effect. Ordinary samples of baker's yeast, 
as a rule, will ferment levulose, maltose, galactose, 
saccharose, lactose and many other carbon com- 
pounds in addition to glucose. When a sample of 
urine is fermented by ordinary yeast we cannot 
come to the conclusion that the urine contained 
glucose, as it might have contained maltose, galac- 
tose, lactose or other sugars. 

(2) For the identifieation of glucose and its detec- 
tion in the urine, a germ should be used which 
ferments glucose only. Such an organism is 
Monilia balcanica Castellani. When Monilia bal- 
canica for some reason is not obtainable, the next 
best organism is Monilia krusei Castellani, which 
ferments glucose and levulose only, and does not 
affect maltose. galaetose, lactose or any other 
carbon compound. When a urine is fermented by 
Monilia krusei, it contains with certainty either 
glucose or levulose or both. 

(3) For the identifieation of various sugars and 
other carbon compounds, apart from glucose, the 
myeologie method, first devised by one of us (A.C.) 
in 1904, in Ceylon, and which we worked out to- 
gether at King’s College Bacteriological Labora- 
tories in London and published in 1917, may be 
used with advantage. This method seems to be 
especially useful in the identification of maltose 
and galactose. 








1 We shall be pleased to supply the necessary bacteria and 
fungi to workers interested in the subject. Requests for 
cultures should be sent to the Director, Tropical Department; 
The Ross Institute, Putney Heath, London. j 
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THE PREVENTION AND TREATMENT OF 
CHOLERA BY ESSENTIAL OILS. 


By J. W. Tous, O.B.E., M.D., D.P.H. 


Chief Sanitary Officer, Asansol Mines Board of Health, 
Asansol, Bengal, India. 


Tue Asansol Mining Settlement, which includes 
the chief coal field of Bengal, is situated in the 
sub-division of Asansol, at the western end of the 
district of Burdwan, and lies on either side of the 
main line running from Calcutta to Delhi, approxim- 
ately between miles 114 and 144. The settlement, 
which is about 420 square miles in area, includes 
263 collieries and 490 villages, with a total popula- 
tion of 329,353, according to the census of 1924, 
to which should be added an estimated floating 
mining population of not less than 100,000. The 
labour employed in the mining settlement consists 
chiefly of Sántháls and Kóls, aboriginal peoples 
essentially agriculturists by nature, who reside 
permanently on the land in the distriets adjoining 
the mining settlement but migrate into the settle- 
ment in search of work in the coal mines when sup- 
plies for any reason run short in their permanent 
homes, the average duration of their sojourn in the 
settlement not as a rule exceeding three months on 
amy one oecasion, A certain number of these people 
have, however, become domiciled in the mining 
settlement on land belonging to some of the larger 
collieries, and a proportion of mining labour is also 
drawn from an aboriginal tribe called Bowries in- 
digenous to the mining settlement and permanently 
resident in the villages within it. 

Owing to the fact that the mining settlement 
lies within the so-called endemic area of cholera 
in Bengal and to the migratory nature of the labour 
employed in the coal mines, epidemies of cholera 
were formerly so frequent and disastrous in this 
coalfield that at the request of the mining industry 
the Government of Bengal in 1912 passed the 
3engal Mining Settlements Act ''to prevent the 
outbreak and spread of dangerous epidemie dis- 
ease '" in the coalfields of Bengal, the Asansol 
Mines Board of Health being constituted in 1915 





to carry out the provisions of this Act within 
the area notified as the Asansol Mining Settle- 
ment, of which the writer has been the medical 
officer of health since its inception. The “ dan- 
gerous epidemic” diseases specifically referred 
to in the Aet are cholera, small-pox and plague; 
plague, however, is unknown in this part of Bengal 
in epidemic form. For the prevention and suppres- 
sion of small-pox in the settlement reliance is suc- 
cessfully placed on the vaccination during the cold 
weather months of all children born in the settle- 
ment during the preceding year and in the revae- 
cination of all contacts when any outbreak of small- 
pox oeeurs. The problem of the prevention and 
suppression of cholera is a more difficult one, since 
the settlement is constantly exposed to the risk oí 
the introduetion of this disease by immigrant labour 
from without as well as to its dissemination from 
within. The dissemination of the disease within the 
settlement is chiefly due to the fact that through- 
out Bengal the water supply of the people is mainly 
derived from artificial ponds known as “ tanks," 
the water of which is used indiscriminately by the 
inhabitants both for washing after defecation and 
for drinking. Wells exist in great numbers in the 
mining settlement, but no uneducated native of the 
country ever voluntarily drinks well-water until all 
the ponds or ‘“‘tanks”’ in the neighbourhood have be- 
come dry. Owing to these circumstances, when once 
cholera has broken out, it is extremely difficult to 
check its spread. From investigations at present 
being carried out by the writer in conjunction with 
Captain Maitra, I.M.S., of the Calcutta School of 
Tropical Medicine and Hygiene, it is extremely likely 
that the endemicity of cholera in Bengal is closely 
connected with the universality of ground '' tanks " 
as sources of drinking water supply, associated with 
the insanitary habits and customs of the people and 
the favourable elimatie conditions which enable the 
comma vibrio to survive in ‘‘tanks’’ throughout the 
year, In the ‘‘ Regulations for the Prevention and 
Treatment of Cholera in the Asansol Mining Settle- 
ment ” cholera is defined as ‘‘ any sickness accom- 
panied by vomiting and diarrhea," and it may be 
here remarked that continued investigations in the 
Laboratory of the Mines Board of Health have 
demonstrated that this definition obtains bacterio- 
logical support in over 95 per cent. of cases. 
When any ease of cholera occurs on a colliery 
the manager of the colliery is by law required to 
send immediate notice of the fact by special mes 
senger to the nearest circle-office of the board, which 
in no instance is situated at a greater distance than 
five miles away. Similarly, when any ease of cholera 
oecurs in a village the relatives of the patient are 
required by law to give immediate notice of the fa^: 
to the ehowkidar or village-watehman, who at once 
notifies the nearest official of the Mines Board of 
Health. To induce promptitude in the latter cas 
a reward of one rupee (one shilling and sixpence’ 
is paid to the chowkidar for every such notification 
The amount of money actually required for this 
purpose yearly is, however, very small, as when 
once a single ease of cholera has been notified by 
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a chowkidar the staff of the Mines Board of Health 
keep in constant touch with the infected village 
until the epidemic is suppressed. On receiving in- 
formation of a case of cholera in a village the board’s 
" sanitary assistant °’ at once proceeds on his bicycle 
to verify the case and take all necessary steps 
for the prevention of the spread of the disease. 
These consist in the sterilization of the dejecta of 
the patient with some coal-tar disinfectant such as 
izal, and in the disinfection with chloride of lime 
of the neighbouring “ tank,’’ which, in almost every 
instance, has been polluted with the patient's ex- 
creta, either directly by the patient himself or in- 
directly by the patient’s relatives. A solution of 
coal tar disinfectant is also left in the infected house 
in an earthenware vessel for the disinfection of the 
hands before eating of those actually engaged in 
nursing the patient. Experience over many years 
has proved that such measures are usually sufficient 
to check the extension of the disease in epidemic 
form, but that they are insufficient to check its 
spread within the infected house. This is as 
arule due to negligence on the part of those attend- 
ing on patients in not disinfecting or even washing 
their hands before eating, and also to the whole- 
sale contamination of domestic utensils, both by 
the patient’s attendants and by flies. 

On collieries all preventive measures are carried 
out by the colliery medical staffs under the super- 
vision of the cirele staff of the Mines Board of 
Health. 

With regard to treatment, cases of cholera occur- 
ring on collieries are treated by the colliery doctor 
babus, and by far the greater proportion of cases 
occurring in the villages of the settlement also re- 
ceive treatment for payment by the same agency. 
A certain proportion of the eases, however, formerly, 
either through poverty or from remoteness from 
medieal aid, received no treatment, and as the mor- 
tality rate in such untreated cases was found year 
after year to be in the neighbourhood of 90 per cent., 
it seemed to the writer that it was the duty of the 
Mines Board of Health on humanitarian grounds 
to undertake the treatment of all such cases. 

The selection of a remedy then presented itself 
for solution, the remedy to be adopted having to 
fulfil certain conditions, viz., it had to be cheap, 
speedy and certain in action, and non-poisonous, 
since it was intended to be administered by the 
subordinate outdoor staff of the board, who possess 
no medieal knowledge or qualifications. 

For the treatment of cholera at the time the only 
recognized medical remedies were chlorodyne, kaolin 
and potassium permanganate pills. Of these chloro- 
dyne was at once rejected as being a scheduled 
poison, kaoline after trial was rejected as being un- 
popular and unsuitable for field work on account of 
ity bulk, though the results obtained in cases which 
persevered with the treatment were very satisfac- 
tory, showing a mortality rate of only 25 per cent. : 
potassium permanganate pills on trial were rejected 
as valueless, 

Some years prior to becoming the health officer 
of the Mines Board the writer’s attention was drawn 








to a formula formerly widely used throughout India 
and known variously as ‘‘ mist. pro-diarrhca ’’ or 
'' cholera drops," which, for some reason or other, 
had fallen into desuetude, probably owing partly to 
the fondness of the profession for new remedies 
and partly to failure to administer the mixture in 
effective doses. The actual formula was a some- 
what complicated one, but was in reality a solution 
of the oils of aniseed, juniper and cajaput in aleohol 
and ether, acidified with one per cent. sulphuric 
acid. "This solution, so far as the writer was able 
to ascertain, had commonly been administered in 
drops, the number and frequency of administration 
of whieh being left to the discretion of each in- 
dividual prescriber. On theoretical grounds the 
formula seemed to the writer to be likely to prove 
an excellent one if administered rapidly in sufficient 
doses, the alcohol and ether forming jointly a highly 
diffusible stimulant, while the essential oils are both 
germicidal and carminative, oil of juniper being at 
the same time a potent diuretic. 

The writer, therefore, advised the Mines Board 
to adopt the formula in the form given below : — 


Minims. 
^R. Ol. anisi (or cloves) zi ER 5 
Ol. cajaput aT ii afi 5 
Ol. juniper a A Sin 5 
Acid. sulph. aroma ie e 15 
Spt. æther id f: PR 30 


Misce.—1 dram every half-hour or 4 dram every quarter hour 
in water until 1 ounce has been given and thereafter 1 dram 
every hour until complete recovery has taken place. 


(The mixture ean conveniently be made up in 
bulk by mixing 1 lb. of each of the oils named, 
with 3 Ib. of acid. sulph. aromat. and 6 Ib. of spt. 
wther, the oils being added last to ensure their 
ready solution.) 

Oil of eloves was at first substituted for the oil 
of aniseed in the original formula on the assump- 
tion that it would be more highly germieidal and 
that better results would therefore be secured. 
Experience, meanwhile, in Madras and in- the 
mining settlement has proved that oil of cloves 
possesses no marked superiority over oil of aniseed 
and that the latter produces a much less pungent 
and more palatable mixture; oil of aniseed has, 
therefore, now been permanently adopted in place 
of oil of cloves. 

On trial this mixture proved of the greatest value, 
as vomiting and purging were found to cease almost 
immediately after its administration, collapse being 
thus obviated in practically every instance, From 
the records of hundreds of cases treated with the 
mixture in the mining settlement during the past 
three years it can be confidently stated that if ad- 
ministered according to directions before collapse 
has set in the mixture is capable of curing 95 per 
cent. of cases, intravenous isotonic saline injections 
alone or combined with alkalies in the form of sodium 
bicarbonate, 160 gr. to the pint, as recommended 
by Sellands, being necessary in those cases only in 
which for any reason collapse ensues. Shortly after 
the introduction of the essential oils mixture an out- 
break of cholera was reported from a village in the 


312 | _ THE JOURNAL OF TROPICAL MEDICINE A AND HYGIENE. 





settlement where the inhabitants of a whole line 
of huts had drunk the water of a cholera-infected 
tank, many persons being struck down with the 
disease simultaneously. These cases all accepted 
the offer of treatment by the board’s staff with the 
essential oils mixture, and while the staff were 
carrying this treatment out several fresh cases were 
observed to develop. 

These latter cases also were forthwith treated 
with the mixture and it was found that vomiting 
and purging thereupon immediately ceased, the dis- 
ease apparently being aborted in every instance. 
On this being verified by the writer it seemed to 
him that if the mixture was able to abort the dis- 
ease at its ineipient stage it ought also to be able 
to prevent the onset of symptoms in those exposed 
to infection by contact, if administered in sufficient 
doses in due time. Accordingly, orders were issued 
to the staff that in future in all instanees, whether 
the patient was being treated with the essential oils 
mixture by the board's outdoor staff or not, all 
contacts living in houses where cholera existed were 
to have the mixture administered to them at least 
once a day as a prophylactic, those actually en- 
gaged in nursing to receive the mixture both morn- 
ing and evening. The results of this procedure have 
far exceeded all expectations, for amongst some 
thousands of house contacts in the mining settle- 
ment thus treated with the mixture as a prophy- 
laetie during the past three years less than 1 per 
cent. have subsequently developed the disease. In 
those cases, moreover, in which the disease actually 
develops, in spite of the generally effective prophy- 
laetie doses, it is observed that the symptoms are 
mild and readily respond to further treatment with 
the essential oils mixture. From investigations at 
present being carried out there is reason to believe 
that almost absolute protection for the individual 
can be obtained by administration of the mixture 
as a prophylaetie three times a day. In the Indian 
Medical Gazette of April, 1925, p. 155, a suggestion 
was put forward by a writer that. the good effects 
of the essential oils mixture, both in treatment. and 
prophylaxis, were probably due to the aromatic 
sulphuric acid which it contains. Experiments 
since carried out in the mining settlement have 
shown that this is not the ease, aromatie sulphuric 
acid being practically valueless as a prophylactic. 


though of considerable value in treatment if 
given in full doses with the same frequency 
as the essential oils mixture. As a treatment, 


aromatic sulphuric acid would appear to be of 
about the same value as the common *'' cholera 
mixture” containing opium in some form or other, 
the mortality rate from treatment with which in 
the mining settlement has been found in hundreds 
of cases over a long series of vears to be consistently 
in the neighbourhood of 50 per cent., as compared 
with a mortality rate of 90 per cent. in untreated 
cases. 

The great value of the essential oils mixture in 
cholera may be summed up as follows :— 

(1) If. administered as soon as vomiting and 
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purging declare themselves it immediately aborts 
the disease and prevents the onset of collapse. 

(2) It is a valuable and highly efficient pro 
phylaetie, 

(3) Its administration can be entrusted to any 
intelligent. layman, 

(4) One person can attend to hundreds of cases 
if necessary at one and the same time. 

(9) It is eheap, palatable and non-poisonous. 


—————— ————— 


Abnormal Bacteria Flagella in Cultures. (H. 
Noguchi, Journal of the American Medical Associa- 
tion, May 1, 1926).—These investigations show 
that besides the leptospira-like filaments, probably 
originating from red blood-corpuscles under certain 
conditions in vitro, other spiral elements exist 
which may be erroneously interpreted as spiro- 
chetes. These are the exaggerated detached flagella 
of certain bacteria, produced under cultural con- 
ditions. In cultural studies of micro-organisms the 
occurrence of these spiral elements must be borne 
in mind, particularly in connection with dark field 
illumination. Spirochetes belonging to the Spiro- 
nema and Treponema groups also produce, under 
certain cultural conditions, exaggerated flagellar ap- 
pendages. These terminal flagella are similar in 
appearanee and structure to the axial spiral fila- 
ments of the same organisms, but are much finer. 
The axial filaments are covered with a layer of 
cytoplasm which can be removed by the action of 
bile. The motility of these organisms resides in 
the portion of the filament next the attachment 
of the flagellum at either end. The great resem- 
blanee which exists between the flagella of motile 
baeteria and the flagellar and axial spiral apparatus 
of certain spirochetes seems to indicate that the 
axial filaments are probably a modified apparatus 
of similar origin, especially adapted to the locomo- 
tion of spirochetes, and therefore supports the 
hypothesis of a close phylogenie relationship be- 
tween bacteria and spiroch:etes. 





Identity of Ohara's Disease and Tularemia (F 
Francis and D. Moore, Journal of the American 
Medical Association, May 1, 1926).—Ohara's deserip- 
tion of the clinical and epidemiological character- 
isties of a disease observed in Fukushima city. 
Japan, agrees even in minor details with the picture 
of tularemia. The following tests were made in 
Washington, D.C., by the United States Public 
Health Service : (1) Serums collected and forwarded 
by Ohara from cases which eame under his observe 
tion were agglutinated and Bacterium tularense was 
isolated: (2) Reciproeal agglutination absorption 
tests failed to distinguish any difference between the 
Japanese culture and an American culture. The con- 
clusion reached is that Ohara’s disease occurring in 
Japan and tularemia occurring in the United States 
are identical. 
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GANGRENE IN MALARIA. 


_ AMoxGsr the complications and sequele of the 
infectious diseases gangrene, usually occurring as 
à symmetrical gangrene of the extremities, con- 
stitutes one of the most rarely encountered pheno- 


mena, and one that is barely mentioned in the 
textbooks. 

In 1904, however, Barraud collected and analysed 
a series of 103 cases of gangrene of the extremities 
following the various infectious diseases. He limited 
his investigations to eases oceurring in young per- 
sons, thus eliminating cases of senile or pre-senile 
gangrene due to arterio-selerosis in older subjects; 
he also excluded cases of spontaneous gangrene 
resulting from Raynaud’s disease. 

In this series of 103 cases the gangrene had 
resulted from typhoid fever in 44 cases, from typhus 
fever in 11, from measles in 6, from scarlet fever, 
pneumonia and acute articular rheumatism in 5 
each, from influenza, diphtheria, erysipelas and 
malaria in 2 each, from pertussis, dysentery, re- 
lapsing fever, and cholera morbus in 1 each, 
and from various surgical conditions in 14, The 
small number contributed to this list by malaria 
indicates the variety of the occurrence of gangrene 
in malaria and it would appear that of all the com- 
plications and sequele of malaria gangrene con- 
stitutes one of the most rarely encountered. 

Nevertheless, this condition had been recorded 
even before Laveran had announced the discovery 
of the pathogenie agent of malaria, for in 1869 Rey 
reported the firs& case of symmetrical gangrene in 
a man who had suffered from intermittent fever in 
Senegal and had had a relapse on his return to 
France. T.averan himself also described a case of 
gangrene of both lower extremities as a complica- - 
tion of malaria. Further eases were recorded, 1 
by Osler in 1900, 2 from India by Hammond in 
1913, and 2 by Paisseau and Lemaire in 1917. 

In Osler's ease the gangrene involved the feet. 
hands, buttocks and occiput, and the blood con- 
tained crescents and estivo-autumnal organisms 
in unusually large numbers. In Hammond’s cases 
the extremities were also affected, one case recover- 
ing, the other being fatal. In the case which re- 
covered malignant tertian rings were abundantly 
present, but in the fatal case the type of malaria 
is not mentioned. 

In Paisseau and Lemaire’s 2 cases the gangrene 
was symmetrical and involved the lower extremities. 
Both were fatal, and both showed a severe infection 
with Plasmodium falciparum. 

Slaughter (Journal American Medical Association, 
Mav 22, 1926) has recently reported a further case 
in which a young American seaman contracted 
malaria in San Domingo after being shipwrecked 
off Haiti. The infection was estivo-autumnal 
malaria of the delirious pernicious type, with acute 
nephritis and hemoglobinuria; and the gangrene 
was symmetrical in both feet, necessitating amputa- 
tion of the right great toe at the metatarso- 
phalangeal articulation. l ae 

He responded well to intravenous medication 
with quinine, and three months after admission 
was discharged from hospital in good physical 
condition. The feet had completely recovered 
except for a tingling sensation on walking. A 

The differential diagnosis of this case, as worked 
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out by Slaughter, presents several points of interest. 

The absence of pulsation in the dorsalis pedis 
artery eliminated a symmetrieal gangrene of the 
Raynaud type due to vasoconstriction, The 
absence of pulsation pointed to embolism or throm- 
bosis, and thrombosis appeared to be the most 
probable causative factor. As there was no evi- 
dence of heart disease, the gangrene was not due 
to embolism associated with heart disease. Trauma, 
heat, cold, chemicals and drugs were all readily 
excluded as the cause of the gangrene. 

Syphilis was eliminated as the cause of the 
gangrene, as there was neither history nor evidence 
of syphilis, and the Wassermann reaction was 
repeatedly negative. 

Diabetie gangrene was eliminated on laboratory 
findings. 

Senile gangrene was eliminated by the patient's 
age, by the physieal examination and by the 
symmetry of the lesions. 

Thrombo-angiitis obliterans was eliminated by the 
absence of redness, intermittent claudication and 
migrating phlebitis, and by the history and course 
of the case. 

The polyneuritis of beriberi, erythromelalgia and 
syringomyelia were all considered and eliminated 
as the cause of the gangrene. 

With regard to the manner in which the gangrene 
is brought about by malaria] infection it is agreed 
that gangrene is the result of lack of nourishment 
.of the part affected, due to arterial obstruction, 
and is therefore usually encountered as the dry 
type of gangrene. 

The arterial obstruetion may result from three 
factors, namely, constriction of the arterioles, due 
to spasm or vaso-constriction, embolism or throm- 
bosis. The trend of present-day opinion appears 
to favour the view that. thrombosis is the usual 
causative factor, 

It is further to be noted that in the recorded 
cases in which the type of malaria is mentioned, 
it is always the malignant tertian type of malaria 
in which gangrene of the extremities occurs, that 
the infection is of a very severe character, having 
a high mortality, and that the most favourable 
results are to be expected from the energetic 
applieation of quinine by intravenous medieation. 





F. E. T. 
SQ € 
djunotations. 
Angioneurotic GZdema. Report of Case with 


Necropsy Findings. (I. M. Wason, Journal of 
the American Medical Association, May 1, 1926).— 
Watson describes a condition of extreme cedema 
of the respiratory tract, with mild and variable 
type of cellular reaction. In some sections of 
the lungs the character of the response suggests 
an early inflammation, In other sections of the 
lungs and the pharynx the picture is not unlike 
that sometimes seen following protein sensitization ; 
namely, a predominance of mononuclear cells. 


Use of Iodized Oil in Diagnosis and Treatment 
of Bronchial Affections (S, Pritchard, B. White and 
J. K. M. Gordon, Journal of the American Medical 
Association, May 1, 1926).—By the injections of 
iodized oil into the bronchial tree, small bronchi- 
ectatic dilatations in und around the roots of the 
lungs and cylindrie fusiform enlargements of the 
descending branches may be revealed in many 
cases of chronic cough, which a previous exhaustive 
examination of the chest failed to show. The entire 
bronchial tree cannot be visualized at one injection 
Small sections should be injected at intervals until 
any abnormality is discovered or the entire field is 
studied. The nose and throat should be studied ir 
all cases. Bronchiectatic cavities occur as the 
result of chronic upper respiratory infections and 
may continue to cause cough after the tonsils are 
removed or the sinuses drained. In the majority 
of cases, the supraglottic method of injecting the 
lung-roots and descending branches of the bronchial 
tree takes less time, less anesthesia, is less worry 
for the patients and gives results quite as satis- 
factory as other methods. It is not necessary to 
use extensive local anesthesia in the majority of 
cases. In more than 600 bronchial injections of 
iodized oil, no ill-effeets occurred. The tech- 
nique is not difficult. It requires no special 
training. Negative results of an injection are no 
diagnostie proof that bronchiectatie dilatations do 
not exist. The therapeutic use of iodine is not 
new, but this compound of iodized oil is a new 
combination, and, as a result of the slow liberation 
of the iodine in the bronchial tree, acts as an ideal 
treatment in chronic affections of the lower respira- 
tory tract. In acute affections or pulmonary tuber- 
culosis, iodized oil for either diagnostic or thera- 
peutie purposes should not be used. 





Ezophthalmic Goitre. A Follow-up Study «| 
Cases Treated with the Roentgen-Ray (B. J 
Sanger, Archives of Internal Medicine, May 15. 
1926).—Fifty patients with exophthalmic goitra 
were carefully studied under Roentgen-ray therapy. 
They were followed at frequent intervals during 
their course of treatment and subsequent to 
their recovery with basal metabolism and clinical 


observations. | Some have been followed for as 
long as five years. The great majority, 82 per 
cent., became well and remained so, Of the 


remaining 18 per cent., 6 per cent, were improved, 
8 per cent. were operated on, and 4 per cent. 
were lost to the follow-up clinie during last veut 
so that the ultimate result is doubtful. On the 
whole, the Roentgen-ray offers a safe and satis- 
factory therapeutic procedure with a high percent 
age of cures, in cases of exophthalmie goitre. 


Iodized Salt in the Prevention of Goitre. Is 
it a Safe Measure for General Use? (C. L. Hart- 
sock, Journal of the American Medical Association. 
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May 1, 1926).—Iodine administered in small quan- 
tities, periodically, to children under the age of 
puberty is a very cfficient preventive of simple 
goitre. Its use should be begun early and con- 
tinued until puberty. At the age of puberty before 
iodine is prescribed a careful examination of the 
thyroid gland should be made by a physician to 
determine whether or not foetal adenomas are pre- 
sent; if iodine is used at all, it should be used 
with great caution, and in all cases the patient 
should be warned to discontinue the iodine should 
symptoms of hyperthyroidism occur. The con- 
tinuous use of iodine over a long period of time 
should never be prescribed for adults, and when 
its periodic use is prescribed, frequent observa- 
tions of the pulse and weight should be made. 
Under no circumstances should iodine be adminis- 
tered to adults with foetal adenomas, either with 
or without symptoms of hyperthyroidism, except 
for a short period preceding operation. In the 
occasional ease iu which there is temporary im- 
provement, the patient will be lulled to false 
security and eventually a marked overactivity of 
the gland will result if the use of iodine is con- 
tinued. In the case of an adult patient who has 
asimple, large colloid goitre or a large colloid 
adenomatous goitre without fetal adenoma, iodine 
sometimes has remarkably beneficial results and 
may be tried, but only with extreme caution, as 
itis this type of goitre that may become suddenly 
ond overwhelmingly active, so that what appears 
one week to be a wonderful clinical result in every 
way may be a fulminating case of hyperthyroidism 
the next week, with a basal metabolic rate of 
plus 75 to 100, marked asthenia and a loss of from 
5 lb. to 10 Ib. (2 to 4 kg.) in one week. If com- 
pound solution of iodine or iodine is administered 
in cases of exophthalmie goitre in which operation 
is nob to be done, it should be discontinued or 
very greatly reduced when the basal metabolic 
tate is lowered and clinical symptoms improve. 
Continued use of the iodine will often again over- 
activate the thyroid gland. Iodine should not be 
administered to a patient who has recovered after 
thyroidectomy unless hyperthyroidism exists, and 
even in these cases thyroid extract is usually more 
satisfactory. Iodine is most efficiently administered 
ind controlled in the form of chocolate tablets con- 
taining 10 mg. of organic iodine, or compound 
solution of iodine (Lugol’s solution) when this is 
given under medical supervision, Periodic adminis- 
tration of iodine is always preferable. Iodine may 
be administered in small doses to the pregnant 
woman for the prevention of goitre in the foetus. 
It is supposed to prevent foetal adenoma as well 
as colloid goitre. The amount of iodine required 
for this purpose is exceedingly’ small, and the best 
form in which to administer it is the chocolate 
tablet. Extreme caution must ‘be used as the 
thyroid gland is in a very unstable condition during 
pregnancy and iodine may cause it to become 
hyperactive. When overactivity of a thyroid gland 
has been induced by iodine, it usually does not 
subside when the iodine is discontinued, just as 
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hyperaetivity of the gland due to any other cause 
may not subside with the withdrawal of the excit- 
ing agent. In either ease an operation is usually 
required. The author states that this article is 
in no way a criticism of the principle of goitre 
prevention as a whole, for in this field lie untold 
possibilities for the future. The criticism is directed 
solely against the fallacious ideas regarding the 
use of iodine which have gained such wide pub- 
lieity. Community administration of iodine dis- 
regards physiologie faets regarding the effect of 
iodine on the thyroid gland. The use of iodized 
salt, in particular, should be discontinued or 
limited absolutely to periodie table use by children 
under the age of puberty. 


Urinary Proteins. Crystalline Proteins of 
Nephritis (W. H. Walker, W. A. Thomas and L. 
Hecktoen, Journal of the American Medical 
Association, May 1, 1926).—In ten cases of 
nephritis, proteins were obtained in. the form of 
globular crystals from the urine. In one instance, 
the protein appeared as needle-like crystals, Pre- 
cipitin tests indicate that the protein crystals 
consist of compounds of serum albumin, euglobulin 
and pseudoglobulin. 





The Mode of Action of Bayer “ 205°" on Trypano- 
somes (I. J. Kligler and I. Weitzman, Annals of 
Tropical Medicine and Parasitology, July 26, 
1925).—The experiments described have brought 
about two interesting facts. First that contrary to 
the general belief that Bayer 205 exerts little try- 
panoeidal action in vitro, it appears that the drug 
has a marked effect on the cell so that a dilution 
of 1:1,600 is sufficient to destroy the virulence of 
the organisms. Second, that in rabbits at least, 
the therapeutic, abortive and prophylactic doses 
are similar. A dose of 0-1 grm, per kilo cured all 
animals; 0°05 grm. per kilo gave about 80 per cent. 
cures, while 0°005 grm. per kilo was not effective. 
The therapeutic property of Bayer 205 is due 
to a direct injury to the trypanosomes which 
renders them avirulent for the host and thus 
readily destroyed and eliminated. 





A Case of Sickle-cell Anemia in the Sudan 


(R. G. Archibald, Transactions of the Royal 
Society of Tropical Medicine and Hygiene, 
January 21, 1926).—4 case of anemia associ- 


ated with marked debility, pyrexia, slight jaun- 
dice, cedema of the feet, enlargement of the 
liver and lymphatic glands, occurring in a native 
of the Sudan is described. Blood examination 
showed a diminution of the red blood-cells, leuco- 
cytosis, low hemoglobin percentage, colour index 
of 0:9, erythroblasts and phagocytosis of red blood- 
cells. The most striking feature in fresh and 
stained preparations of the blood was the large 
number of elongated and sickle-shaped erythro- 
cytes, averaging nearly 50 per cent, Hanging-drop 
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preparations of fresh blood suitably sealed and 
kept at room temperature (319 C) showed, after 
twenty-four hours, nearly 100 per cent. of sickle 
cells. The sickling is apparently due to some in- 
herent property of the cell, independent of any 
substance in the serum. The blood picture is iden- 
tical with that of sickle-cell anemia, differing 
only in the absenee of any skin lesion. The etio- 
logy is obseure, eultural tests and animal inocu- 
lations yielding negative results. 





A New Method of Diagnosis and of Vaccine 
Treatment in Leprosy (J. Hasson, Transactions 
of the Royal Society of Tropical Medicine and 
Hygiene, January 21, 1926).—The author claims 
to have proved the suecess of vaccine treatment 
in leprosy and remarks that in future, if anti- 
leprosy therapy is to succeed, the physieian must 
resort to vaccine therapy and leave the other 
preparations, the so-called '' specifies ’’ in leprosy 
for the treatment of consolidation, ^ Chaulmoogra, 
in its various forms, is to be rejected in the treat- 
ment of ‘‘ attack " conditions, since it cannot be 
relied upon to give the desired results. The author 
will be glad to supply small quantities of vaccine 
to anyone desiring to test the claims made. 


A Contribution to the Study of Onchocerca 
volvulus Leuckart, with some Observations on its 
Prevalence in Nigeria (N. A. Dyce Sharp, Trans- 
actions of the Royal Society of Tropical Medicine 
and Hygiene, January 21, 1926).—Onchocerciasis 
is not confined to persons exhibiting obvious 
tumours or skin affections, and is, moreover, far 
more common than has hitherto been described. 
Parsons, of Nigeria, anticipated this in 1911. The 
embryosis is more often found in the skin than in 
definite tumours. The larve of O. volvulus occur 
with great frequency in hydrocele fluid in Nigeria, 
and, while possibly innocuous, they may well stand 
in some causal relationship to this condition as 
well as to elephantiasis. Agamofilaria streptocerca 
Macfie and Corson, 1922, is not found at Kaduna 
among natives drawn from all over the country. 
This organism, moreover, is easily distinguishable 
from the embryos of O. volvulus, with which on 
the Gold Coast it is so often associated. 





Treatment of Leprosy by a Vaccine of Auto- 
lysed Tubercle Bacilli (R. Row, Transactions of 
the Royal Society of Tropical Medicine and 
Hygiene, January 21, 1926).—Since sera from 
leprous patients show a very strong antibody 
content against the antigens contained in the 
author's autolysed tubercle vaccine, an attempt was 
made to extend the application of this vaccine to 
nerve and nodular leprosy. The following results 
have been obtained by a prolonged course of 
weekly injeetions of 0:025 mg. of the autolysed 
tubercle material lasting five months or more. 
Thickened nerve. trunks became smaller and as- 


sumed normal size. Anesthetic areas lost their an 
æsthesia, became glossy at first and resumed prac- 
tically normal conditions with the growth of hair 
where this was lost. The margins of these areas 
became flush with the surrounding skin and beyond 
a slight discoloration nothing abnormal can now be 
noticed in them. Trophic and perforating ulcers 
heal rapidly, but in some cases the vulnerability 
of the parts remains, even after healing of the 
ulcer. Atrophied muscles, if recovering at all, are 
very slow in doing so; they remain atrophied when 
the disease has destroyed muscular tissue. In 
disfigured conditions of the face the vaccine seems 
to be of benefit in restoring the natural contour of 
the features, the thickening of the parts gradually 
disappearing. In defined nodular lesions the pro- 
longed course of the vaccine leads to their com- 
plete absorption and to the return of the features to 
normal. In all cases this autolysed tubercle vaccine 
has been administered subcutaneously every week 
without exciting any local, focal, or general reaction. 
The first three or four injections usually do not pro- 
duce any change in the lesions, but may sometimes 
make them appear a little angry. 





Medical Mews 





Ar the Annual Meeting of the Royal Societ: 
of Tropical Medicine and. Hygiene, held at 11, 
Chandos Street, London, on Thursday, June 17. 
the Manson Medal was presented to Senator Pro- 
fessor Ettore Marchiafava, of Rome, in recognition 
of the part he took in the elucidation of the life- 
history of the parasites of human malaria. 


Tne foundation stone. of the new house of the 
London School of Hygiene and Tropical Medicine. 
the gift of the Rockefeller Foundation, was laid at 
3.30 p.m. on Wednesday, July 7, by Mr. Neville 
Chamberlain, Minister of Health, 





The Ross Institute and Hospital for Tropica! 
Diseases, Putney Heath, London, S.W.15, will be 
opened by H.R.H. The Prince of Wales to-day. 
Thursday, July 15. 





THE UNIVERSITY OF LIVERPOOL. 
EXAMINATION List. 
June, 1926. 
Faculty of Medicine—Diploma in Tropical Hygien¢. 
W., J. Aitken, M.B., Ch.B.; N. Bligh-Peacock. 
M.B., Ch.B.; T. Cullen, M.B., Ch.B.; E. G. A. 
Don, M.B., Ch.B.; H. P. Fowler, M.B., Ch.B.: 
D. Lennox, M.D.; A. G. Mackay, M.B., Ch.B.: 


F. Oppenheimer, M.B., Ch.B., I.M.S.; S. A 
Talib, M.B., B.S.; N. S. Turnbull, M.B., Ch.B 


— — — 
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Original Communication. 
OBSERVATIONS ON THE IMPORTANCE OF 
SYMBIOSIS OR CLOSE ASSOCIATION OF 
DIFFERENT SPECIES OF ORGANISMS 
IN THE PRODUCTION OF CERTAIN BIO- 
CHEMICAL PHENOMENA AND IN THE 
CAUSATION OF CERTAIN DISEASES 
AND CERTAIN SYMPTOMS OF DISEASE. 


By Avvo CasTELLANI, C.M.G., M.D., F.R.C.P. 


Tug subject of symbiosis has, so far, attracted 
lle attention from medical men and bacteri-. 
olgists, I use the term symbiosis sensu lato to 
indicate the living together of two organisms in close 
«sociation, their close association not being detri- 
mental to either of them; symbiosis sensu stricto 
mean that the association 1s not only not detri- 
mental, but mutually beneficial. Botanists, on the 
other hand, have been interested in symbiosis for 
many years. They discovered, for instance, that a 
large group of plants represents a symbiosis of two 
derent vegetal organisms; they also found that 
symbiosis plays an important rôle in the nutrition 
ireess of numerous plants and in the germination 
vl certain seeds. 

Symbiosis between two vegetal organisms. Com- 
posite plants.—The best known example is furnished 
by the lichens. A lichen is a composite plant con- 
‘sting of a green alga and a fungus which may be 
gwn separately with difficulty. All of us have 
ilerved the green dust which often occurs on 


lichens. This powdery dust consists of young asso- 
cations called soredia of algal cells and fungal 
lhhe. Another well-known symbiotic plant is the 


singer-beer plant, the lumps of which are composed 

{a yeast (Saccharomyces pyriformis) and a bac- 
trum (Bacterium vermiforme). 

Symbiosis between a vegetal organism and an 
mmal organism.—Symbiosis may also occur 
tween. plant and animal. For instance, in the 
marine worm convoluta an alga is always present, 
al in the larve of certain aphids, coccids, &c., 
yeists occur as more or less definite structures. 

Importance of symbiosis in the nutrition process 
of certain plants.—Reissek, in 1847, came to the 
conclusion that fungi were normally present within 
th? cortical cells of the roots of various flowering 
plants, being best developed in the underground 
rots of orchids. Soon after, another type of asso- 
"Won was noted, especially in forest trees. Here 
the fungus mycelium forms a sort of mantle around 
‘he root, in contrast to being within the cells of the 
cortex, This association is very common in Cast- 
mmea and Corylus. The rootlets so infected gener- 
ally take a characteristic coralloid | appearance. 
Frank, in 1885, coined the term “ mycorrhiza "' to 
denote fungi (including bacteria) in or around the 
roots of plants. He used the term *'' endotrophie 
mycorrhiza "" for those forms in which the fungus 
veeurred within the tissues of the host, and the term 


?» 


‘“ eetotrophie mycorrhiza " when the fungal myce- 
lium surrounded the rootlets as a sheath. 

The antiquity of such associations is seen in the 
fuet that they occur in fossil plants such as Rhynia, 
Hornea, and Asterorylon from the Lower (or 
Middle) Devonian. Weiss, in 1906, recorded myco- 
rrhiza in fossil roots from the lower coal measures, 
for which he suggested the nume ''myocorrhi- 
zonium."' 

A well-known instance of symbiosis is represented 
by the nodules found in the roots of many legu- 
minous plants. For many years it was noted that 
roots of leguminous plants such as peas and clover 
presented a large number of nodules or tubercles 
which were for a long time considered to be normal 
morphological features of such plants. Later it was 





Fig. 1. 


found that these nodules are formed by the pre- 
sence of a bacillus (B. radicola). This bacillus js 
apparently always present in the soil; the bacillus 
enters through a root-hair, it reaches the interior of 
the cortex and begins multiplying there, producing 
the nodular outgrowths. The organism feeds and 
grows principally on the carbohydrates (sugars, 
&e.) supplied by the host plant, these having been 
produced as the result of the photosynthetic activity 
of plant leaves. The bacillus is therefore supplied 
by the plant with carbohydrate food, but the bacil- 
lus in return supplies the plant with the nitro- 
genous compounds necessary for the production of 
protoplasm, by utilizing the free nitrogen of the air 
circulating in the soil. 

Most plants have to take their nitrogen in a com- 
bined form, as ammonia salts, nitrates, &e., as 
nitrogen is a very inert element and diffieult to force 
into combination with others. B. radicola is one of 
the very few organisms which can perform this 
really stupendous work, provided that it is supplied 
with the means of obtaining the energy required for 
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the process in the form of appropriate carbohydrate 
nutrition. There cannot be any doubt about the 
faets, for the bacillus will do the same thing when 
eultivated outside the plant under striet experi- 
mental conditions. 

After the bacilli have thriven for a while, mainly 
at the expense of the food supplied by the root in 
which they are living and multiplying, many of the 
individuals become weaker and undergo a sort of 
, degeneration, whilst a few pass into a resting stage, 
in which they become highly resistent to adverse 
conditions of life. The leguminous plant, which 
hitherto has been giving out carbohydrate food to 
the bacillus, now begins to receive: it receives from 
the degenerated mass of bacilli the stores of nitro- 
genous matter they have accumulated, and this is a 
very good return for the sugars which it had pre- 
viously expended. The comparatively few surviving 
bacilli serve to infeet the soil—as the roots gradu- 
ally rot—and then they are enabled to attack the 
roots of new leguminous plants. 

Higher Plants.—The phenomena of symbiosis. 
between root and fungi occur also in many plants 
higher than the leguminous, for instance in forest 
trees. In these trees the fungus mycelium forms 
a sort of mantle round the root, in contrast to being 
inside the cells of the cortex. The association 1s 
very common in Castanea and Corylus, the rootlets 
so infected generally taking a characteristic coralloid 
appearance, 

Importance of Symbiosis in the Phenomena of 
Reproduction. Germination of Seeds.—Noel Ber- 
nard, in 1902, proved experimentally that certain 
seeds, as the seeds of orchids, can germinate only 
in the presence of appropriate fungi. If the seed- 
ling is not infected with the appropriate fungus, 
generally the same fungus which infects the roots 
of the adult parent plant, as a rule germination will 
not take place, or it will be slow and imperfect. 
Burgeff came to the same conclusion, viz., that 
orchid seeds germinate without difficulty on having 
the appropriate fungus supplied to them. It is 
interesting to note that before this was scientifically 
known, orchid growers had found that to make 
orchid seeds grow it was necessary to sow them in 
the soil containing the parent plant; the explanation 
is that the seed in this way got infected with the 
fungi necessary to induce germination, viz., the 
fungus which is found in the roots of orchids. 

A few more details may be of interest: Orchid seeds 
taken from the capsule under sterile conditions and sown on 
ordinary substrata where no fungus is present do not as 
a rule develop. The only phenomenon observed in these 
conditions is that usually the seeds swell and after two or 
three months—viz., after the reserve food, which is oil, 
part of which becomes transformed into starch, has been 
exhausted—become green and soon after die, unless the 
fungus infestation takes place. At first it seems peculiar 
thet the seeds should die after the production of chloro- 
phyle; one would rather expect that autonomous growth 
Ly action of photo-synthesis should take place; as T. Rams- 
bottom aptly put it, it appears that the seedling forms 
chlorephyle as a sort of a last despairing effort. 

Importance of Symbiosis in Fermentation Phe- 
nomena.—Two organisms neither of which alone 


produces gas-fermentation in certain carbohydrat«- 
may do so when living in symbiosis or artifieialls 
mixed together. This phenomenon is sometini-- 
referred to,.as Castellani’s phenomenon. 

During the years 1904 and 1905, while in the Eas: 
and in London on leave, I became interested in the 
study of baker’s yeast and in fermentation caused 
by yeast. I made the following observations, men- 
tioned at meetings of the Ceylon Branch of the 
British Medical Association. 

(1) Baker’s yeast, both in the East and in Lon- 
don, is not a pure culture .of a single species of 
yeast. It is generally composed of two or more 
species of yeast plus one or two or several species oi 
.baeteria. The bacteria isolated from samples vi 
yeast in the, East and in London do not produce 
gas-fermentation in sugars—they produce simple 
acidity. 

(2) Comparing the fermentation reactions of 
baker’s yeast used in toto as obtained from the 
bakers, sowing the particles of the sample in the 
various sugars, with the fermentation reactions of 
the isolated pure cultures of the different species of 
saccharomyces and bacteria composing the sample. 
I found that the yeast in toto often ferments a 
larger number of carbohydrates than any one of the 
\saccharomyces and bacteria composing the sample. 

(3) By mixing artificially all the organisms 
isolated fromthe sample of yeast, in certain cases 
the same fermentation reactions are obtained as 
with the yeast in toto. There are apparent excep- 
tions, as shown by the following example. From 
Orpington, a place in the country near London, I 
obtained in 1919 a sample of baker’s yeast which 
gas-fermented a very large number of carbon com- 
pounds, including starch. I investigated the sample 
mycologically by plating on maltose and glucose 
agar, &c., and I isolated and grew in pure cultures 
all the organisms, saccharomyces and bacteria, 
apparently present in that sample. By mixing all 
the pure cultures, I obtained the same fermentation 
reactions as with the sample of yeast in toto, except 
that the mixture did not ferment starch. The exper: 
ment was repeated many times with the same 
result, until finally I had recourse to the following 
procedure: the surface of the glucose agar plates 
on whieh a minute particle of the yeast-cake had 
been plated out was washed with a little peptone 
water and the washing inoculated into starch. Fer- 
mentation took place, the inference being that 
probably some very minute colonies on the verge of 
invisibility had escaped my notice when investi- 
gating the plates and picking out all the colonies 
present; the thought eame to me also that there 
might be an ultramierosceopie germ present. 

(4) By mixing artificially a non-maltose ferment- 
ing saccharomyces (isolated from a sample of 
baker's yeast) with a bacillus isolated from the 
same sample, producing acidity in maltose and 
severhl other sugars, but never gas 1n any substance, 
I obtained fermentation of maltose with production 


of gas. 
(5) In Ceylon by mixing two saecharomyces 
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isolated locally, neither of which alone produced 
gas or acidity in maltose, gas-fermentation of that 
sugar was obtained. 

In recent years I have studied the same and simi- 
lar phenomena, using mostly pathogenic bacteria: 
bacilli and cocci, also a pathogenic yeast. In the 
present paper I will limit myself to giving the 
results of experiments—a number of them already 
published—with the following organisms :— 

(a) Bacilli.—B. typhosus, B. dysenterie Flexner, 
B. morgani, B. proteus, strain P., B. coli commu- 
nior, B. kandiensis, B. vermiculoides, 

(b) Cocci.—Staphylococcus aureus, two strains of 
Streptococcus pyogenes, 

(c) Yeast.—Cryptococcus graciloides. 

The strain of B. typhosus was isolated from a ease 
of typhoid fever and shows all the typical sero- 
logical reactions and biochemical characteristics of 
the typhoid bacillus; it is very highly agglutinated 
by typhoid serum; it does not produce gas in any 
carbohydrate; it produces acidity in glucose, levu- 
lose, maltose, galaetose, mannitol, dextrin, and 
sorbite. 

The strain of B. morgani was isolated from a 
stool; it is motile; it produces acidity and gas in 
glucose, levulose, and galactose, but neither acidity 
nor gas in any other sugar. In this paper I will 
refer to it as Strain S. 

The strain of B. dysenterie Flexner is sero- 
logieally and: biochemically typical; it produces 
acidity in mannitol. It was obtained from the 
Lister Institute. 

The strain of B. proteus was isolated from a case 
of enteritis; it is motile and liquefies gelatine and 
serum rapidly; it produces acidity and gas in glu- 
cose, levulose, galactose, saccharose, and glycerol; 
it produees neither acidity nor gas in lactose, dul- 
eitol, mannitol, maltose, dextrin, adonite, inulin, 
sorbite, inosite, saliein, amygdalin, isodulcitol, cr 
erythrite. As I have stated in other publications. 
the term proteus covers a group of closely allied 

bacilli and not one species only. The strain I have 
used is very similar to the variety which I called 
paradiffluens (see Castellani and Chalmers’ “Manual 
of Tropical Medicine,’’ 3rd edition, page 943). In 
this paper I will denote it as B. proteus (P). 

B. kandiensis is an intestinal bacillus somewhat 
related to B. typhosus; it is motile and does not 
produce gas in any sugar; it produces acidity in 
glucose, levulose, galactose, mannitol, adonite, 
inosite, isodulcitol, erythrite; it does not clot milk: 
does not produce indol. There is a variety pro- 
ducing indol (kandiensoides). 

The strain of B. coli communior produces gas in 
many sugars, including saecharose, but does aot 
produee either acidity or gas in adonite. 

The strain of Staphylococcus aureus was isolated 
at the Ross Institute, London. 

The two strains of Streptococcus nyoqenes were 
obtained from the Laboratories of Publie Health. 
London. 

B. vermiculoides and Cryptococcus araciloides 
were isolated from two cases of stomatitis erypto- 
cocco-bacillaris in Central America. 
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B. rypHosus+B. MORGAN]. 


Action on Maltose.—B. typhosus alone produces 
B. morgani alone has no action 
whatever on maltose; it produces neither acidity nor 
gas. If a tube of maltose peptone water is inocu- 
lated, however, with B. typhosus and immediately 
after with B. morgani and placed in the incubator 
at 359 C. or 87° C. for 48 hours, not only will acidity 
be produced, but also a large amount of gas. The 
same result is obtained if the two bacilli are pre- 
viously mixed in plain peptone water and the pep- 
tone water mixture inoculated into tubes of maltose. 
The same result is also obtained if B. morgani is 
added to B. typhosus twenty-four hours after inocu- 
lating with B. typhosus ; if the interval is more than 
twenty-four hours, then the produetion of gas is not 
so constant, 

When the two bacilli, B. typhosus and B. mor- 
gani, live naturally in elose association, the same 
phenomenon takes place, as shown by the follow- 
ing observation, which I related in one of my pre- 
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Fic. 2.—Action on maltose of B. typhosus alone, gas 
absent (1), B. morgani alone, gas absent (2), and B. typhosus 
+ B. morgani, gas present (3). 

* 


vious papers: The stool of a suspected typhoid 


' case was examined bacteriologically in London, using 


MaeConkey's medium plates. An exceptionally 
large number of white eolonies developed; fifteen 
were picked out and investigated further by replat- 
ing, &e. Twelve of them consisted of two organ- 
isms—B. typhosus and B. morgani: three of B. 


morgani alone. The cultures derived from the 
colonies containing B. morgani only, had no 


action whatever on that sugar. Mixed cultures 
obtained artificially by inoculating agar tubes with 
both B. typhosus and B. morgani behave in the 
same manner—namely, when a loopful of the mixed 
growth is inoculated into a maltose peptone water 
tube, acid-and gas are produced, 

Action on Mannitol.—As is well known, B. 
typhosus produces acidity only in mannitol, never 


gas: B. morgani has no action—no acidity or gas is 
pU» $ ` 
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produced. The mixture B, typhosus + B. morgani 
produces acidity and gas. 


Action on Sorbite.—B. typhosus alone produces 


acidity, never gas, in sorbite; B. morgani alone has: 


no aetion whatever on sorbite; it produces neither 
acidity nor gas. The mixture B. typhosus + B. 
morgani produces acidity and gas. 

Action on other Carbon Compounds apart from 
the above.—The reactions are seen at a glance in 
Table I, in whieh the fermentative characters are 
given of B. typhosus alone, B. morgani alone, and 
the mixture of B. typhosus B. morgani, 








TABLE I. 
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B. typhosus .(10/0|/A/|A4 A A[|A|A 
B. morgani —... . | O | O |AG/AG, O |AG| O | O 
B. typhosus + B. mor- | O | O 


| AG|AG AG |AG|AG | AG 


gani 










A = acid; G = gas. 


O = negative, neither acid nor gas; 


From the table it is seen that certain sugars and 
other carbon compounds, which when acted upon 
by B. typhosus aláne undergo a simple acid fermen- 
tation, and when aeted upon by B. morgani alone 
do not undergo any fermentation, neither acid nor 
gas being produced, they are capable of undergoing 
fermentation with production of gas when they are 
acted upon by the mixture of the two bacilli. In 
the earbon compounds in whieh B. typhosus alone 
produces no acidity and B. morgani alone neither 
acidity nor gas, their mixture produces neither 
acidity nor gas. 

B. TYPHOSUS +B. PROTEUS. 


The strain of B. proteus used (P), as already 
stated, has no aetion on maltose, mannitol, or sor- 
bite; it produces neither acidity nor gas in these 
substances, 

Action on Maltose.—B. typhosus alone produces 
acidity only, never gas; B. proteus (P) alone pro- 
duces neither acidity nor gas; their mixture pro 
duces acidity and gas. 

Action on  Mannitol.—B. typhosus produces 
acidity, never gus, B. proteus (P) has no action on 
it; neither acidity nor gas is produced. Their mix- 


ture, however, produces acidity and gas. 
TaBrE II. 









Galactose 





Saccharose 
Levulose 


B. typhosus TA | 

B. proteus (P) .. io 9 

B. typhosus + B. pro-, O 
teus (P) | 











| 
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O = negative, neither acid nor gas; A — acid; G — gas. 


Action on Sorbite.—B. typhosus produces acidity 
only; B. proteus neither acidity nor gas; their mix- 
ture causes production of acidity and gas. 


B. p*sENTERLE FLEXNER + B. MORGANI. 


Action on Mannitol.—B. dysenteri@ Flexner pro- 
duces acidity only, never gas. B. morgani has no 
action on it; neither acidity nor gas is produced. 
The mixture B. dysenteriae + B. morgani produces 
acidity and gas. 

Action on Maltose.—B. dysenteri@ Flexner pro- 
duces only acidity, never gas; B. morgani produces 
neither acidity nor gas; their mixture produces 
acidity and gas. 


B. pnvs&NTERLE FLEXNER + B. PROTEUS. 


Action o Mannitol.—B. dysenterie Flexner pro- 
duces acidity, never gas; B. proteus (P) produces 
neither acidity nor gas; their mixture produces 
acidity and gas. 

Action on, Maltose.—B. dysenterie Flexner pro- 
duces only acidity, never gas; B. proteus (P) pro- 
duces neither acidity nor gas; their mixture produces 
acidity and gas. 


TABLE III. 
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B. dysenterie Flexner | O | O | A} A|O 
B. morgan... ..]0,0 AG; Oj; O 
B. proteus (P)... ojo ‘AG; O/O 
B. dysenteriæ ' Flexner | O | O AG|AG| O 
+ B. moórgani " 
B. dysenterie Flexner | O | O AG|AG, O 
+ B. proteus (P) 





O = negative, neither acid nor gas; A = acid; G = Gas. 


MORGANI 4 B. PROTEUS. 


Action on Maltose, Mannitol and Sorbite.—B 
typhosus alone produces acidity, no gas. B. mor- 
gani alone produces neither acidity nor gas. B. 
proteus (P) alone produces neither acidity nor gas 
The mixture B. morgani+B. proteus (P) produces 
neither acidity nor gas. The mixture of the three 
germs produces acidity and gas. 


B. typHosus + B. 


B. COLI COMMUNIOR+ B. KANDIENSIS 
(var. kandiensoides). 

Action on Adonite.—B. coli communior produces 
neither acidity nor gas; B. kandiensis, neidity 
only, never gas. The, mixture B. coli com munit 
+.B. kandiensis will produce acidity and gas. 
although slowly. The tubes must be kept at 37° 
for at least a week. 


. STAPHYLOCOCCUS AUREUS + B. MORGANI. 


Action on Maltose.—Staphylococcus aureus alone 
(Ross Institute strain) produces acidity, no gas, ir 
maltose; B, morgani alone produces neither acidity 
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ior gas. The mixture Staphylococcus aureus + B. 
norgani produces acidity and gas. 


STAPHYLOCOCCUS AUREUS +B. PROTEUS. 


Action on Maltose.—Staphylococcus aureus alone 
Ross Institute strain) produces acidity, no gas, in 
naltose; B. proteus alone produces neither acidity 
ior gas. The mixture Staphylococcus aureus + 
B. proteus produces acidity and-gas. 


STREPTOCOCCUS PYOGENES + B. MORGANI. 


Action on Maltose.—Streptococcus pyogenes 
strain Publie Health Laboratory, London) alone 
produces acidity, no gas; B. morgani produces 
wither acidity nor gas. The mixture/Streptococcus 
pyogenes + B. morgani produces aeidity and gas, 
bwt it may take eight or ten days at 379 C, before 
the gas appears. 


STREPTOCOCCUS PYOGENES + B. PROTEUS 

Action on  Maltose.—Streptococcus pyogenes 
strain Publie Health Laboratory, London) alone 
woduees acidity, no gas; B. proteus produces 
wither acidity nor gas. The mixture Streptococcus 
jyogenes + B. proteus produces acidity and gas, 
ut it may take eight or ten days at 379 C. before 
the gas appears. 


BACILLUS VERMICULOIDES + CRYPTOCOCCUS 
GRACILOIDES. 
These two organisms live apparently in symbiosis 
it took me more than a year to separate them. 
Æ symbiotic mixture produces gas, though very 
ly, in glucose, levulose, and maltose. The 
Wptococeus alone does not produce either acid or 
fis in these sugars or any other carbohydrates; the 
ieillus alone produces acidity only. 
|. 





or close association with B. typhosus it apparently 
loses its fermentative power on saccharose. The 
mixture Monilia tropicalis + B. typhosus produces 
no fermentation of saecharose peptone water. 


| 
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Fic. 3. 


1. Saccharose peptone i o2, Saccharose peptone 


water inoculated with .wàter inoculated with 

Monilia tropicalis. Gas Monilia tropicalis + 

present. ‘Bacillus typhosus. Gas 
absent. 


Monilia krusei alone gas-ferments glucose rapidly 
and abundantly. Bacillus talavensoides alone does 
not gas-ferment glucose or any other sugar. When 
M. krusei is grown together with B. talavensoides 
no fermentation of glucose takes place. The mixture 
M. krusei + B. talavensoides does not produce gas 
fermentation in glucose peptone water. 


TABLE IV. 
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Hani 
Bills vermiculoides| A | A, A) A|A|O/|O!0,0{0/;/0!0) Oxa |0,0|0/0/0/|0/0 
Castellani | | v.S 
| 
Cryptococcus graciloides| A |AG AG AG A Ooo ojo o o o |0[o[ojo[oj|o|o 


+ B. vermiculoides 
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Symbiosis producing Inhibitory Phenomena.—The 
Wperiments I have described above show what 
Might be called the activating effects of symbiosis. 
t may perhaps be of interest to quote experiments 
which show certain inhibitory effects of symbiosis. 
The following examples will suffice for the purpose 
if this paper. 

Monilia tropicalis ferments saccharose with pro- 
uction of gas. B. typhosus does not ferment sac- 
tharose. When Monilia tropicalis lives in symbiosis 











A = acid; G = gas; O = absence of gas or coagulation ; S = slight. 


Monilia krusei produces gas in glucose; the mix- 
ture Monilia krusei + B. talavansoides does not. 

Résumé and Conclusions.—Some years ago I 
found that the usual ** baker's yeast," as obtainable 
in Ceylon and in England, is not. à pure culture of 
yeast, but is generally composed of two or more 
species of Saccharomyces and one or two or several 
species of bacteria living in close association, and I 
made the observation that the whole yeast, as a 
rule, gas-fermented more carbohydrates than any of 
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the isolated germs did, either saccharomyces or bac- 
teria. I found also that a bacillus (isolated from a 
sample of yeast) which produced acidity only, not 
gas, in maltose, would produce gas when I added 
to it a saccharomyces which was inactive on maltose 
and was isolated from the same sample. 

In recent years I have used for my experiments 
mostly pathogenic bacteria and also a pathogenic 
yeast, Cryptococcus graciloides. Two organisms 
neither of which produces alone gas fermentation 
in certain carbohydrates may do so when mixed 
together. This phenomenon has been called by 
Fiallos ‘‘ Castellani’s fermentation phenomenon.” 

Simple acid fermentation of certain carbon com- 
pounds caused by micro-organisms which never pro- 
duce gas may in a number of instances be trans- 
formed into fermentation with the production of gas 
by adding a micro-organism which, alone, is inert, 
viz., pxodüóon neither acidity nor gas on those par- 
tieular earbon compounds. For example: B. dysen- 
terie Flexner produces acidity, never gas, in maltose 
and mannitol; B. morgani produces neither acidity 
nor gas in these two carbohydrates; the mixture 
B. dysenterie Flexner + B, morgani produces, how- 
ever, acidity and gas. The explanation of these 
phenomena, as pointed out recently by Schütze and 
‘Harde, lies probably in the fact that one of the 
organisms produces certain substances which are 
fermentable by the other organism. 

In addition to activating phenomena symbiosis 
may give rise to inhibitory phenomena. For 
instance, M. krusei seems to lose its fermentative 
action on glucose when grown together with B. tala 
vensoides. 

The Importance of Close Association of two Organ- 
isms in the Ætiology of certain Diseases amd in the 
Causation of certain Symptoms.—The whole trend of 
scientifie medicine since Pasteur and Koch has been 
toward the mono-etiology of disease—one disease, 
one specific germ. Few medical men ever give a 
thought to the possibility that certain diseases may 
be caused by the association of two organisms, 
neither of which alone is capable of producing the 
condition. Do diseases of this type really exist? 
One such disease has been known for years, viz., 
Plaut-Vincent’s angina, caused by the association 
of two germs, a spirochete and the fusiform bacillus, 
but objections have been brought forward against 
the condition being of true symbiotie origin. Cer- 
tain authors, with whom I do not agree, consider the 
two so-called organisms to be different stages of the 
development of the same germ. Another objection 
of greater weight to the true symbiotic origin of the 
malady is that, according to certain observers, there 
are eases in which only the spirochwte or only B. 
fusiformis is present. A third objection is that in 
every case of so-called Plaut-Vineent’s angina, a 
very large number of cocci and usually also various 
bacilli are present; it is not, therefore. merely a 
symbiosis between a spirochete and the fusiform 
bacillus. 

T venture to say that I am in a position to bring 
forward three examples of disease in which a sym- 


biosis, or close association of two organisms, is 
apparently the true cause. These three diseases are 
of very little importance from a practical point of 
view, but I think they are interesting from a scien- 
tific standpoint. These conditions are: 


(1) Trichomycosis nigra. 
(2) Trichomycosis rubra. 
(3) Stomatitis Cryptococco-bacillaris. 


Trichomycosis nigra is a disease of the hair of the 
axillary and pubic regions, characterized by the pre- 
sence on the shaft of the hair of small nodules of a 
jet-black colour. The microscopical examination of 
these nodules shows that they are composed «o: 
enormous numbers of bacillary bodies of a fungus 
(Nocardia), which I called Nocardia tenuis, and 
large numbers of a black pigment-producing coceal 
organism, Micrococcus nigrescens Castellani. We 
have here, therefore, an association between a 
fungus, Nocardia + a coccus. The fungus alone 
does not produce tinea nigra; it has no pigment. 


Fic. 5.—Cryptococcus graciloides and B. vermiculoides 
in symbiosis. 


When the fungus is present alone the nodules are 
yellow (Trichomycosis flava, leptothriz). The micro- 
coccus alone cannot reproduce the disease. I have 
never seen nodules consisting of the coccus alone; 
the coceus can be artificially grown; cultures 
smeared in various ways on the armpits and axillary 
hairs have never produced the nodular condition. 
Tinea nigra, therefore, may be considered to be 
caused by a symbiosis of two organisms, neither of 
which alone is capable of producing the typical 
condition. 
DESCRIPTION OF NOCARDIA TENUIS. 

Nocardia tenuis Castellani 1912. — (Syn.:  Discomyces, 
Streptothriz, Cohnistreptothriz tenuis Castellani 1912.) 
The microscopical examination of the nodules in cleared 

specimens reveals the presence of enormous numbers of 

rod-like bodies—the bacilliform hyphe of a Nocardia— 
which are Gram-positive, but not acid-fast. If the nodules 
are kept in alcohol or formalin for several months the 


fungus apparently loses partially or totally its property 
of being stainable by Gram's method. The bacillary 
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bodies vary in length from 2 to 8 microns and more; the 
average breadth is approximately 0-14 to 0:3 microns; they 
may be straight or slightly bent, very seldom if ever 
branching ; they are fairly closely pucked together, and 
are embedded in a cementing substance, apparently 
secreted by the fungus. This ground substance is fixed to 
the cortex of the hair, and a portion of it lies under the 
cuticle and some of the superficial layers of the cortex. 
In regard to cultivation, Chalmers and O'Farrell observed 
some slight growth in hanging drops of equal parts of 
human serum and normal saline. Thc fungus grew, show- 
ing branching forms and coccal forms. The branching was 
monopodial and the hyphe were non-septate. Macfie, in 
one case, succeeded in cultivating the fungus on ascitic 
sugar agar, the colonies being very small and translucent. 


Micrococcus (Nigrococcus) nigrescens, Castellani 1912. 


This is a Gram-positive, rather large, non-motile coccus, 
which in certain media may take the appearance of cocco- 
bacillus. It produces a black pigment. Sugar media are 
more suitable for the growth of the organism than the 
ordinary agar. 

Sabouraud Maltose Agar.—Colonies appear twenty-four 
to forty-eight hours after inoculation. They are roundish, 
at first white, but after a couple of days the centre of 
each colony turns black, and the pigmentation slowly 
spreads eccentrically. After a time the colonies may 
coalesce into a jet-black mass. 

Glucose Agar.—Growth similar to Sabouraud, but 
slightly less abundant. The black pigmentation develops 
from the centre of each colony and slowly spreads towards 
the periphery. 

Levulose Agar.—Identical to glucose. 

Saccharine Agar— The pigmentation is less pro- 
nounced, and does not spread to the whole of the growth. 

Raffinose Agar.—Same as saccharine. 

Lactose A gar.—Scanty pigmentation. 

Alkaline | Maltose Agar.—Black pigmentation well 
marked, though in many cases it does not extend to the 
whole of the growth. 

Acid Maltose Agar.—Growth less abundant than on 
alkaline maltose. Black pigmentation well marked. 

Mannite Agar.—As alkaline maltose. 

Inulin.—As alkaline maltose, but pigmentation 
pronounced. 

Saccharose.—As inulin agar. 

Glycerine Agar.—Abundant growth, the whole of which 
after a time becomes a jet-black colour. 

Galactose.—As inulin. 

Adonite.—As acid maltose. 

Ordinary Agar.—Growth much less abundant than on 
most sugar agars, and black pigmentation less marked. 

Serum.—Growth fairly abundant, but there is only a 
trace of pigmentation. The medium is not liquefied. 

Gelatine.—No liquefaction. The growth on the surface 
shows after a time and some dark pigmentation, but the 
growth along the stab is white. 

Milk.—No change. 

Broth.—General turbidity. A thin pellicle is often 
present. The microscopical examination shows cocci 
arranged in pairs or irregularly. They do not appear to 
be capsulated. 

Peptone Water.—Some growth at the bottom, while the 
Test of the tube is clear. ] 

Sugar Broths.—No formation of acid or gas. 

Indol.—Most strains produce a trace of indol. 


Trichomycosis rubra is a somewhat similar con- 
dition to tinea nigra, but the nodules are of a bright 
red colour. The microscopical examination of these 
nodules shows that they are composed of a nocardial 
fungus, identical to that found in tinea nigra, plus a 
coceal organism present in large numbers and pro- 
dueing ared pigment. The fungus alone produces 
yellow nodules, never the red pigmentation; the 
coccus alone produces red pigment, but is not 


less 


capable of producing the nodules. For the disease 
to develop, it is apparently necessary to have the 
two organisms closely associated, and tinea rubra 
can, therefore, be considered an example of disease 
of symbiotic origin, 


DESCRIPTION OF MICROCOCCUS CASTELLANII, CHALMERS AND 
O'FanmgELL 1913. 


Syn. Rhodococcus castellanii, Chalmers and O'Farrell 
1913. 


This coccus, isolated in 1910 by me from the red variety 
in Ceylon, and later further investigated in the Sudan 
and named by Chalmers and O'Farrell, is more difficult to 
isolate and to grow than the coccus observed in the black 
type of the affection. It is interesting to note that as a 
rule it grows better and shows more pigment on ordinary 
agar than on sugar media. It is a round or oval coccus, 
measuring from about 0:3 to 0-7 micron in diameter. It 
is separated medianly by a clear central line into two 
half-moon-shaped segments, thus producing a diplococcal 
appearance. It is colourless and non-motile, but excretes 
an amorphous, non-granular lemon-chrome-coloured pig- 
ment. In old cultures another pigment of dark brownish- 
red colour appears (according to Ridgway’s standards this 
colour is madder-brown), but its relationship to the earlier 
yellow pigment can easily be proved, as demonstrated by 
Chalmers and O'Farrell, by removing some of it and sus- 
pending it in a sufficiency of distilled water, when the 
fluid at once resembles a similar suspension of the yellow 
pigment. When, however, this is done in a very small 
quantity of water, a faint reddish tinge can be observed. 
The best medium for showing the striking yellow pigment 
is the potato, when in twenty-four hours the growth 
assumed that colour. The red pigment shows best in the 
ordinary agar slope, which, when old, exhibits the dark 
red pigment in the centre and the yellow pigment at the 
sides. The organism is easily stained by all the ordinary 
staining reagents, and is Gram-positive. However, even 
in preparations showing most of the cocci well coloured 
by Gram's methods a few cocci may be seen decolorized, 
and occasionally one may sce cocci with one demilunar 
segment well stained, while the other is completely de- 
colorized. The organism does not appear to have a 
capsule. 

The coccus grows aerobically and also anaerobically. 
The optimum temperature appears to be 379 C.; it also 
grows at 20° C. on agar slopes, but not as abundantly as 
at 37? C., and the pigmentation is much léss marked. Its 
rate of growth depends somewhat upon the medium; it 
grows quickest on potato, and next best on ordinary or 
glycerine agar. On solid media it gives rise to a yellow 
growth at first, but on most media, if kept long enough, 
some red coloration will subsequently be found. The best 
medium for the red coloration, as already stated, appears 
to be ordinary agar slope. With regard to the other agar 
media, it grows well on glucose and maltose agar. Like 
M. nigrescens it produces neither acid nor gas in glucose, 
levulose, galactose, arabinose, lactose, saccharose, raffinose, 
dextrin, inulin, amygdalin, erythrite, adonite, dulcite, 
isodulcite, mannite, sorbite, or inosite. It grows slowly 
on blood-serum, which does not liquefy, and well in broth 
and peptone water, in which it forms a general turbidity. 
Gelatine is not liquefied. It does not produce indol. 

In agar stabs the growth is confined to the line of 
puncture and to the formation of a small yellow knob on 
the surface. 

Classification of Micrococcus castellanii.—Chalmers and 
O'Farrell have thoroughly investigated this point: “ The 
organism belongs to the family Coccacem (Zopf, emended 
Migula), and must be grouped with the genus Micrococcus 
(Hallier, 1866, emended Cohn, 1872). In this genus it 
certainly belongs to those forms which grow well on agar 
media and are Gram-positive, and in this division it 
belongs to the subdivision which produces colours. 

“ The cocci of this subdivision which possess red colora- 
tion are only three in number: M. roseus (Baum, 1885), 
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M. ruber (Trommsdorff, 1904), and M. rubidus (Hefferen). 
Under the term M. roseus (Baum, emend. Lehmann and 
Neumann) are gathered a large number of rose-coloured 
diplococci which are not known to be parasitic, and which 
produce growths on potato which are limited to the 
streaks. These growths are faint rose colour with an oily 
lustre and are often surrounded by a whitish glistening 
zone, thus giving rise to a very different appearance from 
that produced by M. castellanii. M. ruber (Trommsdorff, 
1904), or, as it is sometimes named, M. chromidrogenus 
ruber, is characterized by the fact that it does not grow 
on potato; its colouring matter is not soluble in water, 
and when treated by sulphuric acid the red colour turns 
blue-green, while M. castellanii does grow on potato and 
its colouring matter is unaffected by 25 per cent. sulphuric 
acid; it appears to be closely related to M. roseus var. 
carneus, and to be non-parasitic.” 


Stomatitis cryptococco-bacillaris. 


The appearanee of the lesions is quite different 
from thrush. The patches, which are generally of 
large dimensions, are hardly raised at all, and are 
not cream-white; they have the appearance of a 
thin translucid whitish film covering parts of the 
oral mucosa, occasionally giving the impression of 
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the fungus had a tendency to become more scanty- 
Making use of these two observations by repeated» 
inoculating MaeCQnkey lactose agar tubes and keep- 
ing some of them at 379 C., others at 15 to 229 C., 
I succeeded finally in separating the two organisms. 
of which I will here give a brief description. 

(A) Yeast-like Fungus (Cryptococcus graciloides, Castel- 
lani 1925).— Very delicate yeast-like organism, Gram- 
positive, not acid-fast. Each cell is roundish, or more 
often oval, with frequently a flask-like shape. In prepara- 
tions from the cultures the average maximum longitudinal 
diameter of most cells is 3 to 4°5 microns, and the maxi- 
mum average transverse diameter is 2 to 3 microns. 


Cultural and Biochemical Characters. 


Glucose Agar.—Minute colonies somewhat streptococcus- 
like. ; 

MacConkey Lactose Agar.—Minute colonies, but growth 
often more abundant than on glucose agar. 

Gelatine and Serum.—Growth exceedingly scanty ; neither 
of the media is liquefied. 

Lead Agar.—No evident darkening of the medium. 

Glucose and Other Sugar Peptone Waters.—Apparently 
no production of acidity or gas, but the organism grows 
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and masses of black pigment-producing coccus. 


being patehes of incipient diffused leucoplakia, but 
the microscopical examination of scrapings will clear 
the diagnosis. The first two cases of this stomatitis 
I observed in Central America; very recently I have 
seen a ease of the same, or of a very similar con- 
dition, in England, but the investigation of this ease 
has not yet been completed. 

From these cases of stomatitis, clinically totally 
different from thrush, I have isolated a fungus and 
a bacillus which apparently live in symbiosis, both in 
the lesions and in the cultures. In glucose agar cul- 
tures a number of minute, almost streptococeus-like 
eolonies will be seen. The microscopical examina- 
tion of any of these colonies will show presence of 
both the delicate veast-like fungus and the bacillus. 
For many months I did not succeed in separating 
the two organisms by plating and various other 
devices. T noticed that a high temperature (379 C.) 
increased the growth of the bacillus, while a low 
temperature was somewhat unfavourable to it. I 
noticed also that in MaeConkey lactose agar tubes 


extremely scantily in these media, and sometimes no 
growth at all takes place. 

Classification of the Organism.—As the fungus is morpho- 
logically yeast-like, it comes under the general heading 
“ Yeast-like Fungi.” 

This yeast-like fungus never shows presence of asci; 
mycelium is completely absent; the budding takes place by 
one budding at a time; the organism does not produce a 
thick pellicle in fluid-sugar media; it should therefore be 
placed in the genus Cryptococcus. The peculiar flask-like 
appearance often shown by this fungus might be an 
argument to place it in another genus, the genus Pityro- 
sporum Sabouraud 1895, which is said to differ from. fhe 
genus Cryptococcus as follows :— 

(1) The vegetative cells have a flask-like appearance and 
do not show a well-marked double contour. 

(2) It has not been cultivated. 

The genus Pityrosporum Sabouraud 1895 contains two 
species, Pityrosporum ovale Bizzozzero 1882 and the 
Pityrosporum cantlei Castellani 1908. Morphologically the 
fungus I have isolated is very eimilar to P. ovale, but it 
differs from it in the fact that it is of smaller dimensions 
and is cultivable, and, moreover, certain cells may show 
a double contour. In my opinion the fungus should be 
placed in the genus Cryptococcus. 
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(B) Bacillus vermiculoides (n.s.).—This bacillus appar- 
ently lives in symbiosis with the Cryptococcus I have 
described ; I have separated the two organisms with great 
difficulty, but I now have pure cultufes of both. The 
bacillus is of rather large dimensions, its length varying 
between 2 and 6 microns; it is often curved in shape. It 
is Gram-positive, not acid-fast. The optimum temperature 
seems to be 37° C., but it may grow, though much less 
abundantly, at a much lower temperature, 229 C., and 
even less. 


Glucose Agar.—Minute colonies somewhat resembling 
those of certain streptococci. 

Gelatine.—Growth very scanty, or absent altogether; no 
liquefaction. 

Serum.—No liquefaction cf the medium. 

Sugar Peptone Waters.—It produces acidity, but no gas 
in glucose, levulose, maltose, galactose, and lactose. There 
is usually no change in the other sugar-peptone waters. 

Litmus Milk.—The medium is rendered acid and after a 
time may become clotted. 

Biochemical Reaction of the Associated Organisms.— 
When sugar media are inoculated with a mixed crypto- 
coccus-bacillus culture, acid and gas are produced, though 
very slowly, in glucose and levulose; acidity only in 
laetose, maltose and galactose; litmus milk is rendered 
acid and clotted. The cryptococcus alone produces no 
change in any carbohydrate; the bacillus alone produces 
acidity (no gas) in several carbohydrates. 

Symbiosis may play a Róle in the Causation of 
certain Symptoms of Disease.—Let me remind the 
reader that I use the term symbiosis sensu lato, 
that is to say, to denote the close association of two 
micro-organisms. There is little doubt that in cer- 
tain diseases due to specific germs, some so-called 
typical symptoms are not due to the action of the 
specific germ per se, but to the action of the specific 
germ plus a non-specifie germ living in association. 
Let me bring forth an example such as oceurs ;n 
everyday practice—seabies. The typical pustular 
eruption is not caused by the acarus per se; it is 
caused by pyogenic cocci which apparently find the 
proper condition to multiply and b»come virulent on 
the skin irritated by the acarus; and also the acarus 
may act as carrier for the pyogenie germs. In indi- 
viduals who wash their hands frequently with disin- 
feetants, such as nurses and surgeons, when they 
become occasionally affected with scabies pustules 
are generally absent and the diagnosis may be 
extremely difficult. 

I will mention another condition described and 
experimentally studied by me some years ago, viz.. 
copra itch. This is a condition found in individuals 
handling copra, and it is caused by a mite present 
in millions in copra dust. The disease, apart from 
the presence of burrows, is identical with scabies. 
The patient complains of terrible itching and a 
papulo-pustular eruption is generally present. The 
pustular eruption is caused by the pyogenic organ- 
isms, not by the mite per se (Tyroglyphus longior, 
var, castellanii Hirst). 

Yaws.—In all textbooks the statement is found 
that one of the typical symptoms is the presence »f 
the large nodules capped by thick, bright yellow 
crusts. These thick, bright yellow caps’ are not 
produced by the specific germ of yaws, Treponema 
pertenue, but by associated pyogenic cocci. If the 
Incipient nodules are constantly dressed with per- 
chloride lotion, they enlarge and become the same 


size as the other nodules, but the yellow crust is 
practically absent. 

Typhoid.—Meteorism, as is well known, is caused 
to a great extent by defective tone in the intestinal 
walls. According to certain researches I have carried 
out, however, the great abnormal distension found 
in some cases of typhoid may be caused by the asso- 
ciation of the typhoid bacillus with other bacilli, 
especially bacilli of the Morgan group. In two 
cases, in which the abnormal distension was ex- 
tremely marked, the bacteriological examination 
of the fæces revealed the presence of B. typho- 
sus and B. morgani closely associated, viz., 
numerous colonies on MaeConkey's plates, which 
seemed to be pure, were composed in reality of the 
two germs living in symbiosis. Now B. typhosus 
alone produces no gas in any carbon compound, 
B. morgani alone in only a very few. Their mixture 
in a much larger number. 

The Smell of Favus.—The typieal smell—so-ealled 
mousy smell—found in so many eases of favus 1s 
well known. From certain: experiments that have 
been earried out, it would appear that it is not due 
to the fungus of favus directly, but to associated 
bacteria which find the favourable conditions of 
growth in the lesions caused by the Achorion. 

Conclusions.—In conclusion, it would appear 
that symbiosis or the close association of two or 
more organisms may play an important róle in bio- 
chemical phenomena and in the causation of certain 
diseases and certain symptoms of disease. 

Biochemical Phenomena.—Symbiosis may play 
an important rôle in fermentation phenomena. As 
I observed long ago in Ceylon, ordinary baker's yeast 
in toto, which is in reality a symbiosis between one 
or more saccharomyces and one or more bacteria, 
gas-ferments in many cases a larger number of 
carbohydrates than any of the isolated organisms 

"The mixture B. typhosus + B. morgani will pro- 
duee gas in maltose, mannitol and sorbite, while 
B. typhosus alone produces only acidity (never gas) 
and B. morgani alone has no action, viz., does not 
produce either acidity or gas in these substances. 

In addition to activating phenomena, symbiosis 
may eause inhibitory effects; for instance, Monilia 
tropicalis produces fermentation with gas, of sac- 
charose, but when grown in symbiosis with B. 
typhosus it seems to lose this property. 

Diseases.—It seems certain that there are dis- 
eases enused by a true symbiosis or association of 
two organisms, neither of which alone is capable of 
producing the malady. Trichomycosis rubra, tricho- 
mycosis nigra, stomatitis eryptococcus-bacillaris are 
examples of such diseases. 

Symptoms of Disease.—Certain so-called typical. 
symptoms of diseases of which we know the specific 
organisms, are in all probability due not to the 
specific germ alone, but to the association of the 
specifie germ plus one or more non-specific organisms, 
The mouldy or mousy smell of favus is not caused 
directly by the fungus, but by associated organisms; 
the typical honey-yellow crusts of yaws seem to be 
caused by the pyogenic cocci associated with the 
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specific germ, Treponema pertenue. The great 
abdominal distension in certain cases of typhoid 1s 
probably due to defective tone in the intestinal 
walls, but may be caused or increased to a certain 
extent by the association of certain bacilli, as for 
instance, B. morgani, to the typhoid bacillus. 
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A NEW SPECIES OF HEPATICOLA (NEMA- 
TODA) FROM THE RAT'S STOMACH. 


By H. A. Bavris, M.A., D.Sc. 
Department of Zoology, British Museum (Natural History). 


Published by permission of the Trustees of the British Museum. 


On two occasions reference has been made by the 
writer (1925 a and b) to a Nematode found in the 
lining of the stomach of rats, which was believed 
to be Hepaticola hepatica (Bancroft, 1893). This 
worm was found by the writer in a rat (Rattus nor- 
vegicus) at Bologna, Italy. It has more recently 
been found to occur very frequently in rats (both 
R. norvegicus and R. rattus) at Villa Lagarina, near 
Rovereto, in the Trentino. Specimens collected by 
Dr. Wassink in Holland have been identified with 
it, and what was probably the same species has 
been recorded by Fibiger in Denmark. 

Dr. Sambon, who has always been much im- 
pressed with the importance of habitat in relation 
te questions of specificity among parasites, ex- 
pressed a conviction that this stomach parasite 
must be distinct from the liver-inhabiting H. 
hepatica. This question, however, could not be 
decided without a careful comparative study. 

Closer examination reveals certain differences 
from H. hepatica, and it. appears necessary to 
describe the worm as a new species. The absence 
of a spicule in the male seems to warrant its inclu- 
sion in the genus Hepaticola Hall, 1916, which 
differs in this character from the other genera of 
the subfamily Trichurinæ (sce Hall, 1916, pp. 19, 
30). Apart from this it might probably be referred 
to Capillaria. 

The worms inhabit tortuous galleries in the epi- 
thelium lining the anterior, or cardiac, portion of 
the stomach of the host. They evidently wander 
about considerably, as this part of the stomach is 
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frequently found to be tunnelled extensively with 
deserted galleries, in which numerous eggs have | 
been deposited by the female worms. Complete 
and undamaged specimens are difficult to obtain 
even by eareful dissection of fresh stomachs, owing 
to the extreme slenderness and fragility of the 
worms and the relative toughness of the overlying 
epithelium. . The following brief description is 
based chiefly on two males and one female obtained 
in this way. 


Hepaticola gastrica, sp. n. 


The male attains a length of at least 22-4 mm. 
and the female 3771 mm. The maximum thickness 


0:05 mm. 





Fie. 1.—Hepaticola gastrica. Caudal end of male; lateral 
view. t., intestine; p!., preanal papilla; p°., postanal papilla; 
s., spicule-sheath. 





Fic. 2.—Eggs of Hepaticola gastrica (A) and H. hepatica (5). 
drawn under the same magnification (Zeiss oil-imm. yy) © 
show the surface pattern of the shells. 


of the male is about 0:065 mm., that of the female 
0:09 mm. The diameter at the extremely slendet 
anterior extremity is from 0:007 to 0°01 mm., and 
at the anus 0:032 to 0:085 mm. in the male ani 
0:025 mm. in the female. The cuticle has extreme 
fine transverse striations. The oesophagus is only 
distinguished with difficulty from the intestine, Its 
extent, especially in the male, is rather doubtfu: 
In one male it appeared to end at 2:15 mm. from 
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the anterior extremity, while in the female a more 
definite line of demarcation occurred at 6:9 mm. 
trom the head end. 

The caudal end of the male is bluntly rounded, 
and appears to terminate in three cuticular lobes, 
oue of which is dorsal and two ventro-lateral. Into 
the ventro-lateral lobes parenchymatous masses 
extend, each of which appears to carry a small sub- 
ventral postanal papilla. There is a long spicule- 
sheath, which has not been observed in an everted 
condition, and which appears to contain no spicule. 
In the introverted condifion the sheath is lined with 
minute spines, which become larger for a short 
distance towards its anterior end. ‘This region 
would presumably become the posterior extremity 
of the sheath when everted, and would probably 
form a spiny bulb, 

In the female the vulva is situated immediately 
behind the apparent termination of the esophagus, 
ind from it the vagina and the single uterus run 
lireetly backwards. The vulva has rather promi- 
nent lips. The uterus contains a single or double 
row of relatively large eggs, which are longer than 
the diameter of the lumen, and therefore must lie 
either parallel to its axis or obliquely to it. The 
caudal end of the female tapers rather suddenly, 
but ends in a bluntly rounded and extremely, short 
uil, the anus being subterminal. 

The eggs afford the most satisfactory characters 
for separating this species from H. hepatica. The 
aisting descriptions of H. hepatica are somewhat 
wnflicting as to the dimensions of the eggs. Ban- 
croft (1893) gives them as 55 microns x 30 to 
35 microns. Leidy (1891), in his description of 
Trichosomum tenuissimum, which is probably the 
sume worm, states that the eggs measure 0°04 mm. 
x 0032 mm. Travassos (1915) gives the measure- 
ments of the eggs of Capillaria hepatica (Railliet, 
1889), which is again the same species, as 3:060 mm. 
x 0028 mm., the extraordinary measurement of 
the length being evidently due to a printer's error. 
Hall (1916) states that he finds 52 microns the 
maximum length of eggs of H. hepatica. The 
writer, however, finds that eggs from the livers of 
mts, believed to be those of H. hepatica, measure 
fom 625 to 67:5 microns in length, and 
from 30 to 32:5 microns in width. The 
tem of H. gastrica, on the other hand, measure 
7 to 79:5 microns x 275 to 30 microns. They are 
thus, on the average, a little longer and a little 
narrower than those of H. hepatica. They are also 
more regularly lemon-shaped or boat-shaped in out- 
line, those of H. hepatica being rather oblong. The 
extent to which the polar plugs of the shell project 
is rather variable in both species, and affects the 
measurements of length considerably. The two 
lavers of the shell are considerably thinner in 
H. gastrica than in H. hepatica. 

But the most distinctive specifie character is 
found in the surface pattern or ornamentation of 
the egg-shells. The appearance of *' striation ’’ in 
the shell of the egg of H. hepatica, in opti- 
eal section, has frequently been observed. This 
seems to be due to minute rod-like struc- 


tures running through the thickness of the 
outer shell more or less perpendicularly to 
the surface, where they appear to end in little 
refringent knobs or points. "These give the surface 
of the shell a punetate appearance when accurately 
focused under high powers of the microscope. The 
refringent points are also connected here and there 
by very fine lines, giving the appearance of a very 
fine, irregular network, In the eggs of H. gastrica 
the outer shell lacks the pronounced appearance of 
striation in optical section, but is somewhat granu- 
lar. On the surface there is a pattern composed 
of fine straight lines or ridges running in various 
directions and forming a network of quite different 
character from that of H. hepatica. The refringent 
points, and the vertical rod-like structures of which 
they are the expression in H. hepatica, are here 
absent. 

Thus, although the morphological characters of 
the adult worm do not at present afford very con- 
clusive evidence of its distinctness from H. hepatica, 
it seems necessary, on the ground of the differences 
in the eggs, to regard the stomach-inhabiting H. 
gastrica as specifically distinct from the liver- 
inhabiting H. hepatica. 
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HOOKWORM CONTROL ,WITH CHENO- 
PODIUM-CARBON TETRACHLORIDE.! 


By Henry R. O'Brien, M.D. 
Bangkok, Siam. 


Five years ago Hall [1] called attention to the 
value of carbon tetrachloride as an anthelmintic. The 
suggestion was at once caught up, and a succession 
of investigators have worked out the properties of 
this drug, both in the laboratory, with the help of 
dogs and other animals, and in the hospital, where 
a small number of patients under control eould be 
treated and observed. Egg counts, worm counts, 
symptoms and autopsies have all contributed their 
information, until to-day we have a mass of in- 
EPUSNCHE an UNS 
1 The observations which form the basis of this paper were 


conducted with the support and under the auspices of the 
International Health Board of the Rockefeller Foundation. 
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formation about carbon tetrachloride, its dosage, 
efficiency and toxicity. 

This information is of value to two classes of men. 
The private practitioner or hospital physician treats 
but one or two people at a time, individuals whom 
he has completely under his observation and control. 
The qualities which he especially desires in an an- 
thelmintie are comfort and efficiency. The publie 
health offieial hus another problem. He must control 
infection in a whole population, by the treatment of 
large numbers of people. To do this he must fre- 
quently use non-medieal men as dispensers, for an 
adequate supply of doctors is not available or is too 
expensive. For him the successful anthelmintic must 
have not only the two qualities mentioned above, 
but also those of economy and, above all, of safety. 
In addition, it must deal adequately with the mixed 
infection which is usually present. To-day he is 
studying the claims of carbon tetrachloride in the 
reports of the laboratory and hospital workers, and 
he asks the final question: ‘* How does it work in 
the field, in mass treatments?” The first answer 
to this was furnished by Lambert [2] in his report 
of 50,000 treatments in Fiji, with three deaths. 
This paper reports further experience in another 
tropical field, on a still, more extended scale. 


THe Hookworm CAMPAIGN IN SIAM. 


For some years past the International Health 
Board has co-operated with governmental and other 
agencies in Siam in carrying on a campaign for 
the control of hookworm and other intestinal para- 
sites, on the plan of mass therapy (sanitary im- 
provement, of course, formed a phase of the work). 
Areas were selected because of their high infection 
rate, and treatments were given, without individual 
examination, to every able-bodied person who could 
be induced to present himself. Various drugs were 
used, but since May, 1925, by far the greatest 
number of treatments have been given with a mix- 
ture of chenopodium (40 per cent.) and carbon 
tetrachloride (60 per cent.). This mixture com- 
bined the efficiency of carbon tetrachloride in deal- 
ing with hookworms and the virtues of chenopodium 
in removing other parasites present. The dilution 
with carbon tetrachtoride served to lessen the dis- 
comfort of taking the drug. The mixture was also 
considerably cheaper than chenopodium alone. 

Every precaution was taken to guard the purity 
of the drugs. ‘‘ Chemically pure " carbon tetra- 
chloride was purchased in New York, but before 
being used was retested in the Government Labora- 
tory in Bangkok, and when necessary redistilled 
and repurified. The chenopodium used was the 
standard artiele of good quality available in New 
York. The mixture was prepared by the field men 
by adding the measured volumes in quantities 
sufficient for several days’ treatments. Just what 
deterioration takes place in the mixture on stand- 
ing we do not know as vet, but instructions were 
issued to mix enough for only 3-4 days at a time. 

Fach field unit was composed of one Siamese 
physician and five or six dispensers. The latter 


were men of limited education, few of them havin: 
completed grade school; their training was als. 
limited. But it is felt that so far as their back- 
ground and training extended, they were able ani 
conscientious men. These dispensers were scat. | 
tered in villages about the county seat, and wer. | 
frequently removed from their medical officer b: 
several hours travel. They were thus thrown much - 
on their own responsibility, both in conducting | 
treatments and in dealing with any complications | 
that arose. | 
Procedure. | 

The maximum dosage was 2 c.c. of the mix | 
ture. This was less than has been employed in! 
some other countries, but the Siamese are a small ` 
people, and in an extended campaign a conserva: | 
tive dose seemed the wisest. The following routine | 
was observed in giving treatments :— 

(1) The patient went without breakfast. 

(2) At 7 a.m. he was given half the dose of the 
mixture, 

(3) At 8 a.m. he took the remainder. , 

(4) At 9 a.m. he drank an ounce of magnesiur. | 
sulphate in hot water, 

(5) He was then dismissed with the warming 
not to take food until after his bowels had moved. 

In the case of a child of 15 years or younger th 
dose was two drops of the mixture for each year of 
apparent age, taken at one dose in castor-oil. Dis- 
pensers were directed to turn away applicants with 
tubereulosis, heart or kidney disease (they were 
given simple instructions in the more evident signs), 
those with acute conditions and pregnant women. 


Results of this Series of Treatments. 


The active use of this mixture of chenopodium 
and carbon tetrachloride in Siam began in May. 
1925. Between that date and September i, 1924 
(shortly before the author left for his furlough) 
more than 225,000 individuals were treated with 
the mixture. This number is exclusive of cases 
in which for certain reasons other drugs were em- 
ployed. It constitutes what is believed to be the 
largest series yet reported in which carbon tetra- 
chloride was used. 

In such a campaign a fatality is a thing mos! 
tc be feared, not only in itself, but also in ï 
effect on public sentiment. In connection with all 
these treatments with this drug, only three deaths 
were reported which, on investigation, were found 
to have no connection with the campaign treat 
ment. "Three others occurred, but of these one 
was a fractured skull in an old man who fell of 
a porch after treatment, one was a case of miliary 
tuberculosis (confirmed by post-mortem and ex 
amination of sections of liver), and the third was 
a ease of overdose, a curious boy snatching a bottle 
and swallowing a mouthful of the mixture. 

At the same time that this work was being carried 
on, Smillie and Pessoa [3] were finding that a dose 
of 2 e.c. of carbon tetrachloride (60 per cent.) and 
of asearidol, the purified constituent of oil of cheno- 
podium (20 per cent.) is *' highly efficient, compara- 
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ively non-toxie, easy to administer, and inexpen- 
ive." The work in Siam, in which a similar mix- 
ure was used under remote campaign conditions, 
urnishes the field test. That we can report but 
hree deaths in treating so large a number with this 
nixture should be a satisfactory and reassuring 
nswer to the questions of publie health workers 
lsewhere. 
SUMMARY. 


(1) A standard dose (2 c.c. maximum) of 
arbon tetrachloride (60 per cent.) and oil of 
henopodium (40 per cent.) was used in a mass 
herapy campaign in Siam, 

(2) A total of 225,000 individuals were treated 
vith this mixture up to September 1, 1924, with 
hree deaths. . 
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Erperiments on the Administration of Quinine 
n Watery Solution in Olive Oil (J. O. Shircore, 
J, F. Corson and P. A. Clearkin).—According 
to the experiments of the authors, quinine sul- 
phate in olive oil, administered intravenously to 
sheep is, weight for weight, 2:6 times less toxic 
than a watery solution of quinine bihydrochloride, 
and may be given up to a maximum of 0°65 gr. 
per pound. of body weight without producing a 
fatal result. 


Primary Carcinoma of the Liver (V. S. Counsellor 

ind H, MeIndoe, Archives of Internal Medicine, 
Mareh 15, 1926).—Five cases of primary carci- 
nima of the liver are described; four hepato- 
mas or primary carcinomas of the liver cells and 
one eholangioma or carcinoma of the bile duets. 
The gross and microscopie appearances have little 
n common, as the massive, nodular and diffuse 
'orms appear in any microscopic type. The massive 
im is, however, usually derived from liver cells 
All the cases were associated with intrahepatic 
metastasis by way of the portal and hepatic veins, 
but in only two were there extrahepatic growths. 
No transitional forms were found, and the origin 
is therefore believed to be unicentrie. All the 
cases were associated with cirrhosis of the portal 
type. The histories in three cases point to a pre- 
ceding cirrhosis, and in all the microscopic examina- 
tion of the connective tissue indicated a long-stand- 
mg process. The relation between the hyperplastic 
liver tissue and the malignant cells is emphasized. 
From 3 to 4 per cent, of cirrhosis, particularly of 
the portal type, become carcinomatous. 
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OPENING OF THE ROSS INSTITUTE. 


Tur Prince of Wales opened on Thursday, July 
16, the Ross Institute and Hospital for Tropical 
Diseases, which has been established at Putney 
Heath, London, as a memorial to the life-work of 
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Sir Ronald Ross and as a centre of research and 
treatment, 

His Royal Highness, on arrival, was received by 
the Duchess of Portland, president, and Sir Charles 
McLeod, Bart., and after inspecting the institute 
and hospital he proceeded to the platform in the 
pavilion. Sir Charles MeLeod then presented an 
address of welcome to the Prince, which stated 
that the object of the institute was to advance 
researeh on every tropical disease and to hand on 
the results to the schools which taught the sub- 
ject, both here and abroad, so that tropical and 
subtropieal lands throughout the world might be 
delivered from the burden whieh now weighed so 
heavily on labour and industry and still more 
terribly on human life. General support had been 
fortheoming from business houses in all parts of 
the Empire, from Overseas Goyernments, and 
from the Prince of Wales himself. 





[ Aug. 2, 1996 
“Of all these tropical enemies malaria has probably 
been the most deadly and the most elusive. But 
now, thanks to the achievement of one man, whose 
name we are perpetuating in this Ross Institute, 
its ultimate defeat is certain. Only a few months 
ago I was able to see in the Sir Alfred Jones Labora- 
tory at Sierra Leone not only the vital need for a 
campaign against malaria, but also the remarkable 
progress which has already been made in it. Per- 
haps I am biased by many visits to tropical and 
subtropical parts of the world where malaria is rife, 
and by having talked with so many men and womet | 
whose health has been shattered by a life's work in 
such districts, but I can think of no other singl» 
discovery in recent times which will earn the deep | 
gratitude of so'many thousands of human beings | 
of all nationalities as the discovery made in Indis ; 
by Major Ronald Ross—as he then was—on August | 
20. 1897. | 


The story of its subsequent development 


The Ross Institute and Hospital for Tropical Diseases, Putney Heath, 
London, S.W. 


Sir Charles then handed His Royal Highness 
a gold key and asked him to declare the institute 
open. 

The Prince of Wales, in reply, said :— 

'* The opening of this institute, which I am glad 
to perform, commemorates a definite achievement. 
in the work which the British Empire has done for 
civilization. Not the least important obligation 
which the dévelopment of that Empire has laid on 
the members of our race is the constant struggle 
against disease in all the varied forms it can assume 
in different climates and in different latitudes. The 
struggle is always fiercest in the tropies, where man, 
and especially the white man, is the continual prey 
of diseases from which we in this country are, 
comparatively speaking, protected by a more tem- 
perate climate; and perhaps the saddest page in the 
whole history of our Empire is that which tells of 
the terrible toll taken by plague and by fever of 
those who helped to build it. 


and of what it has led to is well known to you all 
I need only summarize it in the words of a famo» 
writer: ' It is not too much to say that Sir Ron: 
Ross has made a third of the world inhabitable. 
'* Over a quarter of a century had elapsed since 
that epoch-making discovery, and this institute and 
hospital now stands as a memorial to the life-work 
of Sir Ronald Ross and his colleagues. But it is 
not merely a passive memorial to work accomplished 
in the past; it is also, as Sir Charles MeLeod his 
just reminded us, a very active centre for work t^ 
be done in the future. All who have any experi 
ence in the tropies will know that there is still : 
vast field for scientific medical research, and her. 
with all the resources that modern science ean pr 
vide, such research can be effectively carried out. 
provided adequate funds are forthcoming. Fror 
this building may issue results which will brin: 
back health to thousands who have lost it, or sate 
guard the lives of those countless others threatened 


Aug. 2, 1926] 





' unseen dangers in tropical lands. More than 
at, it may open out, for the use and benefit of 
ankind as a whole, huge distriets which are at 
esent denied to civilization. 
'" It is not surprising, therefore, that when the 
heme for founding this institute was first put 
rward it immediately received widespread public 
pport. "That support happily made its inception 
"sible, and once the first financial obstacle was 
rmounted its promoters lost no time in making 
a reality. To the president, the Duchess of 
jortland, to Sir Charles MeLeod and Mr. Shake- 
eare, and to Sir Ronald Ross and his two co- 
reetors, Sir William Simpson and Dr. Castellani, 
ie. gratitude of all of us is specially due for the 
me and energy they have devoted to its execution. 
hey and their fellow officers of the institute may 
ell feel proud of the result of their labours and 
t the knowledge that they have called into being 
mething which cannot fail to be of inealeulable 
enefit to many generations, 
“Tt is with the sincere hope that further public 
upport for the necessary endowment may be forth- 
oming and that the labours of those who will work 
ere may be blessed with every success that I now 
eclare the ‘Ross Institute and Hospital open.” 
The Duchess of Portland, in proposing a vote of 
hanks to the Prince of Wales, said that they were 
wrateful for his appreciative and sympathetic words. 
He had spoken from personal knowledge and obser- 
vation. His Royal Highness never shrank from any 
ersonal trouble in promoting philanthropic objects. 
Sir Ronald Ross, Director-in-Chief, in seconding 
the motion, said that the words of the Prince 
would bring vividly before everyone in the British 
Empire some sense of the terrible loss which malaria 
inflicted on the world and some idea of the need 
to overcome it. He would like to acknowledge the 
ready and generous assistance given by more than 
1.000 contributors, headed by His Royal Highness. 
Many of these were scattered throughout the 
Empire, and even beyond it. No fewer than fifteen 
of our tropical dependencies and as many as eight 
tulers of states had helped; hundreds of companies 
‘nd business houses had added their names to the 
'st and many private persons had assisted some- 
umes out of their humble incomes. He was most 
mateful for the kind manner in which the Prince 
had referred to his (Sir Ronald's) work. Hundreds 
of workers in the field of tropical medicine had 
“done their bit,” if it were only in the trenches. 
He himself could only expect to view from afar the 
promised land of a perfectly sanitated world, but 
they must all endeavour to leave that institute in 
the best possible condition for future use as a centre 
for study and a home for sound research. The 
Prince of Wales, in reply, said he was only too 
‘ppy to be associated with the institute and hos- 
Ptal, which was doing such a splendid work, not 
only in this country, but throughout the whole 
mpire, 
, The Ross Institute is a fine building standing in 
its own grounds on the border of the famous Putney 
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Heath. There are two up-to-date wards and several 
splendidly equipped laboratories, and a good library. 

The President of the Institute is Her Grace 
The Duchess of Portland; Chairman, Sir Charles 
McLeod,  Bart.; Vice-Chairman, Mr. Walter 
Shakespeare; Director-in-Chief, Sir Ronald Ross; 
Directors, Sir William Simpson and Professor 
Aldo Castellani. 

Several research workers have already taken 
advantage of the facilities offered by the institute 
and have carried out investigations on various 
subjects. 





EU 
Annotations. 

Syphilitic Myocarditis in the Rabbit (W. 

H. Brown and L. Pearce, Journal of Experi- 


mental Medicine, April 1, 1926).—In the course 
of routine post-mortem examinations of rabbits: 
infected with Treponema pallidum, six cases of. 
pronounced granulomatous myocarditis were en- 
countered.  'lreponemata were not demonstrated 
in the lesions, but the clinical history, and the gross 
and microscopic appearance of the lesions, seem to 
warrant a diagnosis of syphilitie myocarditis. The 
lesions measured 1:0 em. or more in diameter and 
histologically were practically identical with those 
described by Warthin in cases of syphilitic myocar- 
ditis in man. These are the first cases of syphilitic 
myocarditis or of visceral syphilis in the rabbit 
that have been reported. 





Calcium Absorption from the Intestinal Tract in 


Human Subjects (B. S. Kahn and J. S. Roe, 
Journal of the American Medical Association, 
June 5, 1926).—This experimental study showed 


that calcium lactate administered orally to human 


subjects causes elevations of the blood-caleium 
level. 20 grm. doses gave an average maximum 


elevation of 81 per cent, between the fourth and 
fifth hours following administration, and a sus- 
tained elevation above normal for approximately 
four hours. 5 grm. doses gave an average maximum 
elevation of 80 per cent. between the sixth and 
seventh hours following ingestion, and maintained 
an elevation above normal for approximately nine 
hours. 2 grm. gave an average maximum elevation 
of 41 per cent. at the sixth hour following ingestion 
and a sustained elevation above normal for one and 
one-half hours. These findings are in disagreement 
with the work of many investigators, who have 
asserted that the  blood-caleium concentration 
eannot be inereased by the oral administration of 
calcium salts, and they confirm the work of Hjort, 
who found definite elevation of the blood-caleium 
in dogs given calcium salts by mouth, 5 grm. 
appears to be the dosage of calcium lactate that 
will give optimal results therapeutically. 





Cultivation of  Rickettsia-like | Micro-organisms 
from the Rocky Mountain Spotted Fever Tick, 
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Dermacentor andersoni (H. Noguchi, Journal of 
Ezperimental Medicine, April 1, 1926).—4 sys- 
tematic study of seventy-four ticks, the infectivity 
or non-infectivity of which was determined by 
biting experiments, inoculation of emulsions, and 
specific immunity tests, showed the presence in 
some instanees of several types of micro-organism 
of spotted fever. The most frequently isolated 
was Bacterium rickettsiformis, n. sp., those less 
commonly encountered were B. pseudozerosis, 
n. sp., and B, equidistans, n. sp. These organisms 
ure non-pathogenic for the guinea-pig, rabbit, or 
Macacus rhesus. In morphological features they re- 
semble the forms found in smears and sections of the 
ticks, yet their presence had no relation to infec- 
tivity. Immunologically they are not related to the 
spotted fever virus. All three are pleomorphie under 
cultural conditions, and the question arises whether 
or not the minute non-pathogenic Rickettsia forms 
and the somewhat coarser symbionts found in 
Dermacentor andersoni are morphological variations 
due to variations in nutrition, oxygen tension, 
tissue reactions, &c., in the different tissues and 
cells in which the organisms are embedded. At 
ull events, the differentiation of the non-pathogenic 
tickettsia-like organisms from Dermacentrorenus 
rickettsi is extremely difficult. In definitely in- 
fective ticks intranuclear forms were not con- 
stant. A point of special interest is that these 
non-pathogenic micro-organisms from ticks grow 
best at room temperature, in this respect resem- 
bling culturally certain flagellates inhabiting the 
alimentary tract of insects. The difficulty of 
obtaining initial growth on artificial media and 
the gradual adaptation to less specialized media 
are notable characteristics of these organisms. The 
possibility that B. rickettsiformis is a non-patho- 
genic phase of the spotted fever organism, com- 
parable with the avirulent flagellate culture forms 
of leishmanias, seems remote in view of the 
negative immunological findings. Hereditary trans- 
mission of B. rickettsiformis is clearly indicated by 
its presence in large numbers in ovaries and egg 
cells, a characteristic also of the spotted fever 
organism and of other insect-borne rickettsiz. 





— eoe 
Hebrews. 
A GENERAL CONSIDERATION OF SNAKE POISONING 


AND OBSERVATIONS ON  Nko-TROPICAL Pir- 
vipers By Afranio Do Amaral, of the Serum- 
Therapeutic Institute, Butantan, Brazil. 
Humphrey Milford, Oxford University Press. 
10s. 6d. 

A collection of reports of studies carried out 
in the Herpetological Laboratory of the Museum 
of Comparative Zoology, and in the Harvard School 
of Publie Health. It consists of (i) a general review 
of snake poisoning, and (i) a critical study of 
specifie external characteristics of certain Brazilian 
pit-vipers, 


The general review deals with the anatomy of 
the poison gland and the physical properties of the 
poison. Toxicity of a given poison appears to be 
most active on'imimals which are the natural food. 

Little is known of the chemical composition oí 
the toxins, generally considered to be a form of 
protein, but E. Faust claims to have separated a 
non-albuminous active principle in certain cases 
Whatever the nature of the poison it appears to | 
contain in varying degree substances which produc: 
proteolysis, cytolysis and paralysis of the respirator 
centre. A fibrin ferment is sometimes present. 
at others an  antifibrin ferment. The specific 
action of the poison of various snakes is described 

Treatment of snake-bite. The serum treatment 
is the sole means of neutralizing the poison ani | 
arresting the noxious action which the several toxic | 
elements exercise on body tissue. 

Serum treatment, to be highly efficient, should 
be specific, but the Butantan Institute has pre 
duced a polyvalent anti-ophidie-serum. Emphass | 
is laid on the necessity for intelligent administy | 
tion of serum. If properly prepared and wë 
administered fatal accidents should be rare. | 

The remaining papers are purely zoological, The | 
external characteristics of certain Brazilian pi- | 
vipers are critically described. These are well 
illustrated with several excellently got up plates 








Medical Hews. 
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LONDON SCHOOL OF HYGIENE AND | 


. TROPICAL MEDICINE. 
(Diviston or TroprcaL MEDICINE AND HYGIENE) 
Examination Result 80th Session, March-July, 
1926. 

Passed with Distinction: R: Crawford (winner 
of ‘‘ Duncan’’ and *''Laleaca " Medals), E. G. 
Sayers, J. C. Paisley, I. G. MacGregor, W. Thom- | 
son, R. W. Thomas, T. C. Wakefield, R. B. Jack 


son, K. A. MacKay, J. A, W: Ebden, A. F 
Babonau, E. Le Clezio. 

Passed: D. S. Adkins, E. M. Clow, B. 6 
Wheatley, H. M. O. Lester, A. Schourenkf. 


P. Milne, C. L. Digby Roberts, B. E. Ebde. 
W. S. Urquhart, M. K. Murray, V. A. Stools, 
C. C. Taffs, I. Magdi, I. T. Kunaratnam, C. 
Sanders, G. C. Bergman, A. J. Boase, J. MeNabb. 
V. J.-G. MacGregor, W. Yuen, M. D. Macqueen. 
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OBSERVATIONS AND RESEARCHES ON 
THE EPIDEMIOLOGY OF CANCER 
MADE IN HOLLAND AND ITALY 
(MAY-SEPTEMBER, 1925). 


By Louis WrsTENRA Samson, M.D. 
(Lecturer in the London School of Hygiene and Tropical 
Medicine).' 

_Tuanxs to the strong and continued support 
given me by the ‘‘ Tropical Disease Prevention 
Association,’’ I was able to continue my researches 
on the epidemiology of cancer in Holland and Italy, 
during the spring, summer and autumn of 1925. 

During the Italian expedition, I had the 
honour of being accompanied and assisted in 
my researches by Dr. H. A, Baylis, M.A., 
D.Sc., Helminthologist; Mr. K. 4G, Blair, 
B.Se., Entomologist, and Mr. J. Ramsbottom, 
O.B.E., M.A., Myoologist, all three of the 
British Museum (Natural History); by Dr. C. 
Bonne, Director of the Antoni van Leeuwenhoek- 
Huis Laboratory (Dutch Cancer Institute), Amster- 
dam; by Dr. A. Ciurcentaler, retired Chief Medical 
Officer of the Trentino, Italy; by Dr. T. C. Pan, a 
graduate of the London School of Hygiene and 
Tropical Medicine, and by my daughter, Miss J. 
Sambon, a temporary Preparator in the Zoo- 
logical Department of the British Museum 
(Natural History). 

During our stay in Italy, Professor F. Hobday, 
C.M.G., F.R.C.V.S., F.R.S.E., joined us and 
helped us in our work for a short period, while Dr. 
A. Leslie Sheather, M.R.C.V.S., and Dr. W. H. 
Andrews, M.R.C.V.8., helped us in our experiments 
at home. 

Financed by a grant received from the British 
Empire Cancer Campaign, we worked in the Tren- 
tino, Italy, during the months of July, August and 
September. We are now continuing our laboratory 
researches at home with material brought back from 
Italy. 

In Italy, the Commission received every possible 
assistance from the Italian Government, the Local 
Authorities, and the District Medical and Veterin- 
ary Officers. Particularly are we indebted to Dr. 
E. Weiss, Chief Medical Officer of the Province of 
Trento; to Dr. Bezzi, Director, and Dr. Giuseppe 
Gilli, Chief Surgeon of the Municipal Hospital of 
Trento; to Commendatore Giulio Catoni, Director 
of the Provincial Agricultural Institute of Trento; 
to Dr. Pierandrei, Superintendent of the Municipal 
Abattoir of Trento; and to Dr. Enrico Serinzi, Com- 
munal Medical Officer of Villa Lagarina. 

To this report of the recent Italian investigations 
I propose to add a very brief preliminary account 
of the researches I made in North Holland, Fries- 
land and Zeeland last Spring, together with Dr. 
Bonne, of the Dutch Cancer Institute; Dr. J. van 
Dam, of Rauwerd, in Friesland; Dr. C. Bakker, of 
Broek, in Waterland; Dr, Vieugels Schutter, of 











! Report submitted to the Committee of the Tropical Disease 
Prevention Association, December, 1925 ; printed and submitted 
to British Empire Cancer Campaign, January, 1926. Author. 
ization to publish obtained July 20, 1926. 
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Oosterland, in the Island of Schouwen-Duivelani, 
and others. 

The objeet of these expeditions was to con 
tinue and extend researches on the epidemiology 
and etiology of cancer made in Italy in 1924 with 
the help of a grant received from the British Empir: 
Cancer Campaign; also in Iceland and Italy, in the 
autumn of the same year, with financial assistance 
received from the Tropical Disease Prevention 
Association and from personal friends. 

The Italian researches of 1924 led to the discovery 
that in the village of Villa Lagarina, near Rovereto, 
im the valley of the Adige, during the last hi' 
century, cancer had been prevalent, but limited in 
incidence to one section of the village and more pat- 


s. GARIBALO! 


: VILLA LAGARINA 


Fic. 2. —Yilla Lagarina, in the lower valley of the Adige, between Trento and Rovereto. Population 680. Medical 


Officer of Health: Dr. Enrico Scrinzi.! During last 42 years (1884-1925), 24 cancer cases (11, males, 13 females). 
Distribution striking. Disease limited to one section of village. Via Damiano Chiesa and imme liate neighbourhood 
particularly affected. One house, 5 cases, another, 3. 


Year of decease, sex and age of cases in chronological order: (1) 1884, M., 60; (2) 1884, F., B; (3) 1884, F., 76; 


(4) 1885, F., 77; (5) 1885, F., 81; (6) 1885, M.. 78; (7) 1891, F,, 71; (8) 1892, F., 70 ; (9) 1895 F., 57; (10) 1893, 
F., 67; (11) 1897, F., 50; (12) 1905, F., 67 ; (13) 1909. M., 73; (185 1911, M., 64; (18) 1912, F., 6g (16) 1915, M., 76; 
(47) 1917, M., 62; (18) 1920, M., 50; (19) 1922, M., 77; (20) 1923, M., 72; (21) 1924, F., 56; (Q) 1924, M., 98; 
(23) 1924, F., 55; (24) 1925, M., 49. i 


Visceral location of tumour: Stomach, 17 (1, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13, 14, 17, 18, 19, 21, 9); oral cavity, 3 


(16, 20, 23) ; breast, 2 (9, 15); site not mentioned, 2 (2 carcinoma, 24 sarcoma). 


Relationship: 8, 9 and 15 sisters, also nieces of sisters 3 and 4; 24 nephew of 11 and 21; 18 andè? brothers, also 


grand nephews of 1. 


At the time of our visit there were no known cases of cancer in Villa Lagarina. The nearest cp & Was one of the 


breast in the adjoining hamlet of Pederzano (see fig. 3). 


1 Black patches on this map and following represent blocks of houses, | 
1 


i 
| 





| 
| 
| 
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ticularly to the Via Damiano Chiesa. This striking 
restriction of the disease, of which we had definite 
information, demanded eareful investigation, especi- 
ally as it was neither unique nor fortuitous, but 
repeated, though not so strikingly, in several towns 
and villages of Italy and other countries. 

Such limitations, as well as sundry peculiarities 
noticed in the topographical distribution, visceral 
location, seasonal incidence, and periodic fluctuation 
of cancer, were incompatible with the prevailing 
etiological theories which ascribed the disease to 
certain foods, beverages or drugs, to lack or excess 
of vitamines, to heredity, embryonic remains, endo- 
crine disturbances, to constipation, or to civilization. 





Fic. 3.--Case of breast carcinoma from Pederzano, near 
Villa Lagarina, 

They forcibly suggested an infection of specific 
nature, probably dependent for its transmission and 
development on intermediary agencies with like dis- 
tribution and, if animate, with correlative biono- 
nies. Therefore I proposed making, in Villa Lagar- 
ina and other suitable villages, a comparative study 
of the flora and fauna of houses with and without 
cancer cases, in order to find out whether household 
pests such as fungi, cockroaches, cellar-beetles, 
meal-worms, bed-bugs, rats or mice were present, 
and whether they played any part in the incidence 
of the disease, or if any parasites, fostered by house 
vermin, might be concerned. 

Further, on account of Erwin Smith’s important 
researches on '* erown-gall ’’ in plants, the discovery 
of Bacterium tumefaciens in man by Friedmann and 
Magnus, as well as the recent experiments of Blu- 
menthal, who claims to have produced malignant 

, growths in animals by the inoculation of the crown- 
gall virus, I decided to make inquiries into the dis- 
tribution and prevalence of crown-gall in the districts 
visited, 


EPIDEMIOLOGICAL lrsEARCHES. 


The writing up of the epidemiological part of our 
work, to which I attaeh considerable importance, 
will require some time owing to the amount of 
statistical data that have to be collated and 
carefully verified and, further, on account of the 
several maps and diagrams which have to be pre- 
pared and cannot be completed, until all necessary 
data are at hand and have been satisfactorily 
checked. Dr. Ciurcentaler is continuing to help us 
in this arduous work with great zeal and proficiency. 

A considerable amount of our time: was devoted to 
the verification of data in Villa Lagarina, S. Michele 
of Appiano, Lavis, Lases, Mezzana, Mezolombardo, 
as well as other villages which presented a more or 
less obvious localization in the incidence of cancer. 

I am glad to be able to affirm that our data have 
been subjected to the close, reiterated reading of 
death registers, the repeated inspection of localities 
and houses affected, the examination of cancer 
patients, and to the pertinent inquiries made at the 
residences of people who had died of cancer, by Dr. 
Ciureentaler and myself with the aid of local authori- 
ties, physicians, and village-elders. During part of 
the time we were joined in this work by Dr. Bonne 
and other members of the Commission, 

We were particularly, anxious to ascertain, so far 
as possible, the perfect exactness of the data sup- 
plied by the local health officers and already in 
part verified by Dr. Ciurcentaler. This atti- 
tude of meticulous care was taken in order to estab- 
lish, as firmly as possible, the truth of localism and 
other peculiarities of «distribution which, if real, 
should prove not only of epidemiological interest, 
but of great value in the elucidation of the «etiology 
of cancer. 

For each fact of special interest in town, village, 
or hamlet, I now hold official documents duly 
stamped and signed by the local mayor, ecclesi- 
astieal authority, district or communal medical 
officer and municipal secretary. 

The value of statistics is always relative, and, per- 
sonally, I am particularly sceptical about cancer sta- 
tistics as now collected and ‘‘ corrected," but in a 
small community such as Villa Lagarina, where 
there are two very capable native physicians, one, 
the father, with a local experience of over forty 
years, the other, the son, fully versed in the methods 
of modern medicine, there can be no great risk of 
error. Besides, Villa Lagarina is at a short distance 
from Trento and Rovereto, therefore its cancer cases 
are sent for operative or X-ray treatment to either of 
these towns, both of which possess well-equipped 
hospitals and excellent surgeons. Trento, moreover, 
has a young pathologist competent to make the 
necessary histological examinations, 

In distant out-of-the-way places, more especially 
in the case of old data registered by physicians long 
dead, or by a priest or municipal secretary, the official 
figures can have but little value. Then, again, until 
quite recently, the diagnosis of cancer often was 
masked by denominations such as ‘‘ stomach dege- 
neration,”’ or “ senile degeneration," so, at times, 
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it was a diffieult question for us to decide whether 
some of these '' degeneration ’’ cases should be re- 
garded as cases of genuine cancer. 

Though necessarily obliged to postpone for a while 
the complete publication of our epidemiological 
researches with accompanying maps, diagrams and 
figure-tables, I beg to submit very briefly some of 
the more interesting facts gleaned through my recent 
investigations in the Netherlands and Italy. 

The recent researches have fully confirmed my pre- 
vious findings and brought out in the clearest pos- 
sible way that: 


(1) Cancer distribution and prevalence vary 
from place to place, often considerably, irre- 
spective of climate, race, food, type of dwelling, 
habits and customs. 

I have seen cancer—indubitable cancer—in the 
north of Iceland, almost within the Arctic Circle, 
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Fic. 5.— Cavedago, in the valley of the Non (about 9 miles from Mezolombardo, Trentino. Population 878. This 
Commune consists of twelve '' frazioni '' (sub-divisions) or hamlets scattered over the slope of Mount Cavedago, within 
a radius of less than 14 mile. (Only 9 hamlets shown on map.) 

Within the last 42 years (1884.1995) 11 cancer cases (5 males, 6 females) occurred, but they were limited to the 
three hamlets of Canton, Sass and Matte, the other nine, so far as known, always have been immune. Canton 
(population 278), 7 cases; Matte (population 136), 3 cases ; Dalsass (population 79), 1 case. 

Year of decease, sex and age of cases in chronological order: (1) 1890, F., 55; (2) 1897, M., 65: (3) 1898, F., 5:5 
(4) 1900, F., 52; (5) 1902, M., 67; (6) 1907, M., 56; (7) 1914, M., 64; (8) 1915, F., 56; (9) 1917, M., 76; 
(10) 1918, F., 78; (11) 1924, F., 77. 

Visceral location of tumour: Stomach, 4 (2, 6, 9, 10); «csophagus, 1 (7); larynx, 1 (11); rectum, 1 (3); 
uterus, 1 (8); location not indicated, 3 (1, 4, 5). | 
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and in the Islands of Trinidad and Grenada, in the 
Torrid Zone, twelve degrees below the Tropic of 
Caneer. I have seen it in Dutch villages situated 
on reclaimed land, actually below sea level, and in 
Italian hamlets perched at glacier heights on the 
Eastern Alps. I have seen it in filthy hovels with 
offensive dung-pits digged at the very door, as well 
as in the gaily painted, highly-polished and spotless 
cottages of Broek, a quaint Dutch burgh noted for 
its exquisite cleanliness. I have found it among the 
fish-eaters of northern islands, the meat-eaters of 
merry England, and the vegetarians of Italy and the 
West Indies; I have found it among low-ground 
wine-bibbers and mountain milk-drinkers. Yet, 
everywhere, even in districts covering the smallest 
area of plain, valley or mountain, one finds villages, 
or groups of houses totally or partly immune, by the 
side of others severely affected. s 
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Fig. 6.—Sketch map showing cancer mortality in Italy, 
1914-1918, pro 100,000 inhabitants. 


To give an example, I might mention the district 
of Cavedago, in the Trentino. It consists of twelve 
" frazioni ’’ (sub-divisions or outparts of a parish) or 
hamlets seattered about the slopes of Mount Cave- 
dago. One of these, Canton, with 278 inhabitants, 
tecords seven deaths from cancer between 1885 and 
1925; two others—Dalsass and Matte—have had 
only four cases between them during the same 
Period of forty years, whilst the remaining nine are, 
and, so far as known, always have been, immune. 

As Frederick L. Hoffman states in his valuable 
work on “ The Mortality from Cancer Throughout 
the World "' : ** The fact is incontrovertible that an 
enormous range in cancer frequeney is met with 
throughout the world, and that as yet no generally 


accepted theory in explanation of such a wide degree 
of divergence has been advanced.” 

Striking inequalities in the topographieal distribu- 
tion of eancer have been noticed and reported again 
and again, yet, so far, they have not received the 
attention they deserve. Properly investigated they 
should inevitably lead to the elucidation of the 
etiology of cancer. 


(2) The organs, or parts of the body. more 
frequently affected by cancer vary, not only 
in countries far removed from one another, 
but also, and often strikingly, in adjoining 
districts. 


No less striking than the great inequality in the 
geographical and topographical distribution of can- 
cer is the diversity of its repartition by organ, or 








Fra. 7.—Sketch map showing cancer mortality in Holland, 
1911-1915, pro 10,000 inhabitants. 


part of body, in different countries and localities. 
Some of these differences are well known, such are 
the rarity of cancer of the female breast in Japan 
compared with its great frequency in England; the 
extraordinary frequeney of penile cancer in certain 
parts of Asia, contrasting with its rariby in Europe 
and America; the great prevalence of primary 
hepatie cancer in certain coast-districts of Asia 
and its rarity in Europe; the commonness of can- 
cer of the stomach in Europe, its rarity in Asia. 
Differences in visceral location just as striking 
are found in different animals; such are the great 
frequency of mammary cancer in she-eat and bitch, 
its extreme rarity in the cow; the very common 
occurrence of cutaneous epithelioma in the dog, 








its scarcity in stallion and bull; finally, the great 
rarity of cancer of the alimentary tract in animals 
as compared with its frequency in man. 


(3) As & rule, cancer cases seem to be dis- 
tributed in groups or clusters. A first case 
usually is followed by one, two, three or 
more cases, either in the same house, or in 
adjoining or neighbouring houses, the successive 
patients being sometimes related, more often not 

This peculiar group distribution of cancer cases I 
have noticed repeatedly in Iceland, England, Hol- 
land and Italy. 

In Holland, Dr. H. T. Deelman already had pub- 
lished in 1920 a very interesting work on the main 
distribution of cancer in the Netherlands, based on 
carefully collected and expertly handled statistical 
data, while a Friesian country doctor, Dr. Jacob van 
Dam, had written a paper on the distribution of 
cancer in his own district—that of Rauwerderham— 
and in the distriet of Idaarderadeel which adjoins. 

Dr. Deelman's maps show, at a glance, that the 
prevalence of cancer in the Netherlands is, as in 
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every other country, most unequal. Dr. van Dam's 
work deals, not with lumped statisties, but with local 
data personally and most carefully colleeted. There- 





Fia. 8. — Village of Rauwerd, Holland. (Photo by Dr. 
C. Bonne.) 
fore it is of the greatest possible value. If all dis- 
trict medical officers had done the like, the etiology 
of cancer might be no mystery. 


Fias. 9 and 10.— Yermiglio, near Tonale Pass, Trentino. Medical Officer of Health: Dr. Paolo Melchiori. 
Distribution. —The characteristic group distribution of cancer is well exemplified in Cortina and Fraviano, two 


“ frazioni " or divisions of the Commune of Vermiglio. 


CORTINA 





Fic. 9. 


Cortina.—Cortina is the larger “frazione.” 
9 females). 


i f During the last 42 years (1884-1925) 21 cancer cases (12 males, 
According to Dr. Melchiori, the disease started in two houses placed, almost opposite, one on each side of 


the Cortina stream. Since 1885, these houses presented, one 4, the other 3 cases, in persons more or less related. 
Year of decease, sex and age of cases in chronological order.—(1) 1885, M., 60; (2) 1886, F., 63 ; (3) 1886, F., 64 ; 


(4) 1900, M., 55; (5) 1901, F., 49; 


(6) 1902, M., 74; (7) 1908, F., 53; (8) 1906, F., 54; (9) 1907, F., 71; 


(10) 1908, M., 47 : (11) 1912, M., 81; (12) 1912, M., 66; (13) 1914, M., 52; (14) 1915, F., 58; (15) 1916, M., 56 ; 
(18) 1916, M., 60; (17) 1918, M. 57; (18) 1923, M., 57 ; (19) 1925, M., 49; (20) —, M., 74; (21) — F., ?. 

Visceral location of tumour: Stomach, 13 (1, 6, 7, 10, 11, 12, 13, 14, 15, 17, 18, 19, 20) ; liver, 2 (4, 16), sigmoid 
flexure, 1 (9); breast, 1 (3) ; uterus, 2 (5, 21) ; face, 1 (8) ; ovary, 1 (2). 

Relationship: 12 brother of 6 ; 8 and 14 sisters; 10 nephew of 8 and 14; 10 nephew of 6; 17 cousin of 8 and 14; 


11 husband of 9 and 21 wife of 20. 
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FRAVIANO 





Fic. 10. 


Fraviano.— During same period of 42 years 10 cancer cases (3 males, 7 females). 

Year of decease, sex and age: (1) 1889, F., 75; (2) 1895, M., 60: (3) 1896, M., 53; (4) 1904, M., 26; (8) 1908, 
F., 52; (6) 1909 F., 43; (7) 1917, F., 53; (8) 1924, F., 68; (9) 1925, F., 53; (10) 1925, F., 76. 

Visceral location of tumour : Stomach, 5 (2, 8, 5, 8, 9) ; rectum, 1 (10) ; breast 3 (1, 6, 7) ; sarcoma, 1 (4). 


Relationship: 2 and 3 brothers ; others not related. 


Already at Broek, in Waterland, Dr. Bonne and I 
were able to recognize this characteristie clustering 
of cases, but in the village of Zuiderwoude, and in 
Friesland, in the villages of Rauwerd, Terzool and 
Sijbrandaburen, the grouping was unmistakable, 
though perhaps not so marked as in certain Italian 
villages such as Villa Lagarina, Lavis, Lases, Mez- 
zana, Mezolombardo, San Lorenzo, S. Michele, 


Rovere di Luna, Vermiglio, and others. 
lhe relationship of cases, in each group, becomes 





Fig, 11.—Group of ‘‘ cancer houses ” at 8, Lorenzo, 
in Pusteria. 


still more evident when we consider the date of each 
successive case, its connection with other cases, and 
the organ or part of the body affected. 

At S. Lorenzo, in Pusteria, Dr. Hermann Steger 
took us to see a striking group of ‘‘ cancer houses "' 
in ‘‘ frazione ’’ Pflaurenz. It consisted of five build- 
ings: No, 3, an inn, named '' Locanda al Pesca- 
tore," kept by the family Kofler, in which during 
recent years four cases of cancer had occurred; No. 
4, an adjoining house, also with four cancer cases; 
No. 5, contiguous to No, 4, with three cases; No. 2, 
a detached house, with one case, and No. 28, just 
opposite the inn, with one case. 


(4) Often, in a cancer cluster, all, or the major- 
ity of the patients, whether related or not, are 
affected in the same organ, or in the same part 
of the body. 


In my second cancer report (JOURNAL OF TROPICAL 
Mepicing, February 2, 1925) I drew attention to the 
fact that frequently in non-related people inhabiting 
the same house, or adjoininz, or neighbouring houses, 
one eame across two, three, or more persons suffer- 
ing from the same type of neoplasm usually affecting 
the same organ, or the same part of the body. I 
pointed out that, whilst the homotypie transmission 
of eancer in successive generations of a single family 
might lead one to consider the theory of hereditary 


è 
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Mezzana | 
(Val dt Sole) 


Fic. 12.—Mezzana in Val di Sole, Trentino. Population 950. Medical Officer of Health : Dr. Attilio Gallina. 

During Inst 42 years (1884-1925) 42 cancer cases (22 males, 20 females). 

Distribution.—Cases appear somewhat scattered, yet cluster distribution is evident, especially when one takes 
into account changes of habitation as in Cases 11 and 13, who first lived in the house inhabited by Case 1. The 
various clusters show no evidence of hereditary transmission. 

Year of decease, sex and age of cases in chronological order :—(1) 1885, M., 55 ; (2) 1886, M., 71; (3) 1886, F., 67; 
(4) 1887, F., 43 ; (5) 1887, F., 58; (6) 1887, M., 55; (7) 1889, F., 60; (8) 1892, F., 60; (9) 1892, F., 62; (10) 1892, F., 65; 
(11) 1895, M., 66; (12) 1897, F., 58; (13) 1898, M., 69; (14) 1899, F., ? ; (15) 1900, M., 82; (16) 1902, M., 46 ; (17) 1903, 
F., 43 ; (18) 1903, F., 74 ; (19) 1907, M., 76; (20) 1908, M., 82; (21) 1908, F., 69 ; (22) 1911, M., 60; (23) 1912, F., 45; 
(24) 1914, M., 83; (25) 1915, M., 51; (26) 1916, F., 72; (27) 1916, F., 50; (28) 1916, F., 60; (29) 1917, M., 62; (30) 1918, 
F., 69 : (31) 1918, M., 69 ; (32) 1919, M., 53; (33) 1920, M., ? ; (34) 1920, M., 61; (35) 1920, M., 67 ; (36) 1922, M., 58; 
(37) 1922, F., 48; (38) 1923, M., 56; (89) 1923, F., 35 ; (40) 1924, F., 66 ; (&1) 1925, M., 66 ; (42) 1925, M., 69. 

Visceral location of tumour :—Stomach, 18 (2, 6, 7, 11, 13, 16, 17, 18, 24, 25, 26, 29, 30, 31, 36, 38, 41, 42); 
esophagus, 1 (22) ; intestine, 4 (34, 35, 39, 40) ; rectum 1 (33) ; peritoneum, 1 (32) ; abdomen, 8 (5, 8, 9) ; thyroid, 2 
(10, 27) ; liver or stomach and liver, 4 (12, 20, 21, 28) ; face, 1 (3) ; breast, 2 (23, 4) ; uterus, 1 (37) site not stated, 4 (I, 
14, 15, 19). 

Relationship.—Only one instance of cancer in parent and progeny: & case not of mother, but of father (11) and 
son (36). Six and 13 were brothers; 4 and 41 cousins; 23 niece of 2; 42 niece of 37; 33 nephew of 31. Cancer m 
people related by marriage and living in the same house are frequent : 7 wife of 1; 24 husband of 5; 17 daughter-in- 
law of 10 ; 27 daughter-in-law of 15; 23 daughter-in-law of 20; 3 and 18 sisters-in-law, so also 40 and 41. Still more 
frequent are the cases of cancer in total strangers inhabiting the same house. In one house we find 4 cases: owner 
(24), his wife (5) and two non-related lodgers (29 and 38) ; in another, 3 cases (12,25, 34) all non-related. 
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transmission plausible, this theory could not explain 
the occurrence of cancer of the same type and loca- 
tion in persons of different stock inhabiting the same 
house, or in total strangers occupying neighbouring 
houses. I gave an interesting instance of three cases 
of eancer of the throat (one of tonsils and pharynx 
and two of larynx) at Caldaro, ‘‘ frazione '" Mezza- 
villa, in non-related persons one of whom was only 
thirty-two years of age when he died. They had 
been attended by Dr. Carl Konzert, the loeal health. 
oflicer. 

Similar cases have been described in medical 
literature from time to time. Thus, in 1903, in 
the Lancet, Dr. W. Gifford Nash reported a group 
of five eases, three of which died from cancer of 
ihe tongue in one village (North Bedfordshire) 
within the space of sixteen days. 

During our recent investigations we have come 
across further examples of the kind. For instance, 
Dr. F. Pizzini, health-officer of Rovere di Luna, 
stated that five cases had occurred in his district 
hetween 1913 and 1925. Of these, four were 
females belonging to different families and living 
in different. but neighbouring houses: one of them 
had eaneer of the uterus, the other three died of 
cancer of the breast, an ineidence somewhat rare 
in those parts of the Trentino visited by us. At 
S. Michele, the local health-officer reported two 
enses of bladder cancer in the same house: the 
patients were cousins. In Holland and Italy I 
have often noticed the appearance of several cases 
of hepatie cancer in close proximity. Cancer of the 
liver is very common in many tropical countries, 
but in Europe it is generally looked upon as second- 
ary to eaneer of the stomach and, no doubt, in the 
majority of cases it is so. However, primary cancer 
of the liver has been observed in East Prussia 
(Kurisches Haff) and in Hungary (Kolozsvar). Its 
presence among the fisher-folk of the Kurisches Haft 
has been ascribed by Askanazy, Rindfleisch and 
others to the parasitism of Opisthorchis felineus, a 






Moid Con 


Fic. 13.—Opisthorchis felineus (Rivolta) 1885. 


tiny liver fluke described in 1885 by Rivolta, who 
found it in dogs and eats in Italy. I have no longer 
any doubt as to the occurrence of primary liver cases 
in certain parts of Italy, but have had no oppor- 
tunity of studying their wtiology. 

At Cosoino, a “ frazione " of Pederzano, situated 
above Villa Lagarina, Dr. Serinzi took me to see a 
woman—Elisa Candioli—seventy-six years of age— 
who had a ghastly rodent ulcer occupying the whole 

‘of the frontal region, The frontal bone had been 
destroyed, exposing the brain and its coverings. 
From beneath the uleer's undermined edges flv- 
maggots (larve of Lucilia) dropped out with the 
ichorous, semi-purulent discharge. She had been 
well-nigh six years in this pitiable condition, but the 


disease had started long before as a sealy patch on 
the forehead. She lay moaning on her bed and 
complained of fearful restlessness at night and of 


laneinating pains and burning in her head, The, 
stench from her open cancer was unbearable. The 


lymphatic glands were not perceptibly enlarged. Dr. 
Serinzi cleansed and dressed the sore and the poor 
woman said, ** At last I believe I have found some- 
one who shall heal me. As soon as I am well again, 
I will go straight to Rome and kiss the feet of the 
Santo Padre.’’ 

In the house adjoining, another old woman— 
Santa Mancia—had died not long before of a similar 
skin epithelioma. Dr. Serinzi had seen her and he 
told me that in her case the corrosive ulcer had 
started from beneath the right eye and had gradually 
spread down to the shoulder. 

In Donna Candioli's house, we were informed that 
a cat had been destroyed on account of an extremely 
malodorous sore at the back of the head. A young 
girl, who had attended the patient and nursed the 
cat, presented on the face a peculiar skin disease 
which Dr. Scrinzi thought, on account of her age, 
might be lupus rather than a superficial variety of 
epithelioma. 

In tuberculosis, cases of homotypie transmission 
to descendants had been looked upon, not only as 
evidenee of hereditary transmission of the disease, 
but also as indicating the transmission of a particu- 
lar susceptibility or predisposition of the organ 
affected (lung, kidney or skin, as the ease might be). 
But, I believe, and laboratory experiments bear me 
out, that the selection of the organ has little to do 
with the host, but is made by the parasite, or, 
maybe, by some endogenous carrier and sower of 
the parasite, if there be one. It is certainly not a 
greater predisposition to disease that we inherit, but 
rather a greater resistance against it. Disease over- 
come, or battled against, in the parent, tends to pro- 
duee immunity in the child. It is the parasite, nur- 
tured in a certain organ, which invariably makes for 
that same organ in its successive transmissions to 
new hosts, The whole science of parasitology teems 
with proof of this. "Therefore, to my mind, it is by 
infection alone that we can explain the very strik- 
ing, but frequently occurring, fact of the homotypic 
transmission of cancer to persons of different stock 
inhabiting the same house or the immediate neigh- 
bourhood of a cancer focus. 


(5) Notwithstanding occasional increase in cer- 
tain localities, decline in others, the relative 
frequency of regional incidence shows, as a rule, 
the same remarkable persistence which is charac- 
teristic of the ‘‘ stations’’ of well-known endemic 
diseases. 


The researches of Moore, in 1865, and those of 
Haviland, a few years later, show, when compared 
with recent data, that for about a century, at least, 
cancer in England has maintained the same topo- 
graphical distribution and exhibited the same relative 
prevalence. This is exactly what we find in Italy, 
Holland, Germany, and other countries. 
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(6) Notwithstanding general progressive increase 
or decline, cancer exhibits, in its local incidence, 
noticeable fluctuations from year to year, such as 
are witnessed in all endemic diseases. 


As pointed out in my first cancer report (JOURNAL 
or TropicaL MEpiciNE, June 2, 1924), periodic fluc- 
tuations in the incidence of cancer have been 
noticed in Italy by Professor Foa and by Drs. Testi 
and Galli, 


(7) For a number of years cancer may preyail 
exclusively in one section of a region, town or 
village, then affect some other section of the same, 
whilst continuing, increasing, diminishing, or com- 
pletely dying out in the section previously affected. 


This shifting of the incidence or prevalence of 
cancer from one locality to another I have observed 
on several occasions in different countries, For in- 
stance, in Italy, at S. Michele on the Adige, a village 
of 850 inhabitants, we found that fourteen cases of 
cancer had oecurred during the last forty years. For 
twenty-seven years (1892-1920), with the exception 
of a single case (see fig. 14, Case 1), at the extreme 
north end, the disease (Cases 2, 3, 4, 5, 6, 7, 8) 
had affected only the centre of the village, the cases 
oceurring along the broadway in non-related per- 
sons belonging to different families. From 1920 
onwards no further cases occurred in this area, the 
next six (9, 10, 11, 12, 13, 14) cropping up to the 
north-east of the central section. Case 9 (1920) sick- 
ened and died in the house adjoining that of Case 1 
(1892), at the extreme north end of the village, 
but was in no way related; indeed, whilst Case 1 
was an Italian, Case 9 was an Austrian. The 
only instance of family connection between any 
of the cancer cases in S. Michele was that of 
Case 10, who was a cousin of Case 13. 

On consulting the map, one cannot help noticing 
the striking propinquity of cases with similar organ 
location. The three bladder cases (11, 12, 13), like 
the three uterine cases (3, 4, 8) and the two esopha- 
geal cases (5, 6), are grouped or ranked in close 
vicinity and so are the stomach cases arranged in 
pairs. 

The inhabitants of S. Michele are mostly well- 
to-do wine-growers, and the district around the 
village is a flourishing vitieultural centre famous 
for its dark, rich Toroldie wine, much in request 
for giving body to lighter wines. 

At Mezolombardo, a borough of about five thou- 
sand inhabitants and centre of the wine trade of a 
vast extent of grapeland, eancer first prevailed in 
the upper and middle portion named Cornel and in 
the subjacent section ealled Canovarie (cellarage), 
where, in days gone by, stood the Bishop's cellars, 
used to store the ecclesiastical tithes in wine, grain 
und other provisions, and where many of the in- 
habitants still bear the name of Kellner (cellarer). 
Thence the disease spread to right and left, each 
year more widely, reaching sueeessively Contrada 
(1885), Piaz (1896), Villa (1890), Ospedale (1900) 
and even Borghetto (1891)—a group of houses, at 








S. Michele 


Fic. 14.—8. Michele-on-Adige, near Trento. 


Population, 
50. Medical Officer of Health, Dr. Fausto Onestinghel. 
During last 42 years (1884-1925) 14 cancer cases (7 males, 


7 females). Distribution striking. For 27 years (1892-1920). 
with exception of first case, at the extreme north end, the 
disease (cases 2, 3, 4, 5, 6 7, 8) was confined to the centre of 
the village. From 1920 onwards, no further cases occurred 
in this area, the next six (9,10, 11, 12, 13, 14) cropping up i? 
the north-east of central section. 

Year of decease, sex and age of cases in chronological order.— 
(1) 1892, sI., age not mentioned; (2) 1893, F., 58; (3) 1897, 
F., 38; (4) 1906, F., 53; (5) 1911, M., 53; (6) 1916, M.,53; 
(T) 1919, F., 73; (8) 1919, F., 53; (9) 1920, F., 45; (10) 192%, 
M., 75; (11) 1921, M., 57; (12) 1922, M., 62; (13) 1924, F., 6: 
(14) 1924. M.. 73. 

Visceral location of tumour: Stomach 5 (2, 7, 9, 10, 14; 
esophagus, 2 (5, 6) ; uterus, 3 (3, 4, 8); urinary bladder 3 (11, 
12, 13), and 1 of general carcinosis (1). 

Relationship: Only instance of family connection, 10 first 
cousin of 13. 
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the very end of the borough, where it long exacted 
heavy toll. Yet the disease continued all the while 
in the Cornel-Canovarie section where it seemed to 
have started. 

The local health officer, Dr. Roberto Caprera, who 
had practised in Mezolombardo for nearly thirty 
years, told us that the prevalence of cancer had 
greatly declined in recent years. The last cases 
seen by him were two breast cases, both successfully 
operated, and one of cancer of the womb beyond 
surgienl interference. In former years cancer was 
not only more frequent, but its visceral location 
seemed to be different. The organs more usually 
affected were the esophagus, the stomach and the 
liver. During thirty years he had met with only 
three uterine cases, whilst in a single year (1907) 
he had examined three esophageal cases. He never 
had seen cancer in husband and wife, nor in parent 
and progeny, nor, again, did he remember ever 
having seen more than one case in the same house, 
though he had noticed a certain grouping of cases 
in adjoining or neighbouring houses. The food of 
the people consisted chiefly of polenta (maize-mash) 
and vegetables, but they also ate a considerable 
amount of animal food and drank much wine. 

Together with Drs. Caprera, Ciurcentaler and 
Pan, I visited the various sections of the borough, 
carefully inspecting houses in which cancer had 
oceurred, and I paid special attention to the older 
Cornel-Canovarie section which is heaped up against 
the rocky, perpendicular side of Mount Fai, Here 
the houses are damp, ill-kept and noisome; they are 
seldom reached by the sun's rays, except for a short 
time in the early morning. At the very door of 
cach house and right against the wall is a manure 
pit over which the latrine, projecting from the upper 
floor, diseharges gargoyle-like. Hens and cockerels 
congregated on the dunghills to feast on the maggots. 
The houses swarmed with rats, mice and cockroaches 
(Blatta orientalis and Blattella germanica). Bed- 
lugs and fleas were not unknown, as we soon dis- 
covered, notwithstanding Dr. Caprera’s belief that 
they were prevented from breeding by the large 
amount of sulphur dust stored in the bedrooms 
against the powdery mildew (Uncinula necator) of 
the grape vine. Rheumatic fever was very com- 
mon and just as prevalent in summer as during the 
spring and fall; it was invariably preceded by sore 
throat. Diphtheria was also common; sporadic 
cases cropped up every year, but epidemies did not 
occur now so frequently as formerly. Poultry, as 
* rule, suffered simultaneously with a like, or, may 
be, identieal disease and Dr. Caprera told us that 
he had removed the characteristic false membranes 
from the birds’ fauces. 

In 1924, Dr. L. Nègre, of the Pasteur Institute, 
Paris, made some careful investigations on cancer 
epidemiology at TLabastide-Rouairoux, on the River 
Toré, between Castres and Saint Pons, in the South 
of France, ** to compare results with those obtained 
by Dr. Sambon in Romagna." He calls attention 
to the fact that, whilst cancer cases from 1900 to 
1920 were equally divided between the two sections 


of Labastide, right and left of the river, from 1920 
to 1923 the left side (Quartier du Galinel) had 
twice as many as the right. 

Quite recently (1926) Dr. Himburg has drawn 
attention to an unusual increase of cancer in the 
village of Nórenberg, in Pomerania, Prussia. Nóren- 
berg has about 2,000 inhabitants, During the years 
1900-1913 cancer accounted for nearly 5 per cent. of 
all deaths, but between 1922 and 1924 the cancer 
mortality rose to 10 per cent. of all deaths, while in 
1925 the percentage was still on the increase. This 
sudden augmentation is strikingly limited to the 
village of Nórenberg, contrasting with all neighbour- 
ing villages where cancer incidence has remained as 
it was. The mode of life and circumstances of the 
inhabitants of Nórenberg differ in no way from 
those of their neighbours. 


(8) Cancer may break out suddenly in a place 
long immune, then disappear, or it may remain 
quiescent, at least in so far as man is concerned, 
for many years.. 


The village of Idaard, in the district of Rauwer- 
derhem, Friesland, had presented unexpectedly six 





IDAARD. 


Fic. 15.--Idaard, district of Rauwerderhem, Friesland. 
Medical Officer of Health, Dr. J. van Dam. 

This hamlet, at any rate since 1874, had remained immune 
from cancer; then, between 1912 and 1919, six cases occurred 
in persons (5 men and 1 woman) non-related. 


cancer cases between 1912 and 1915, one each year 
in a group of adjoining houses. Two others in 1919 
in a house at the north end of the village, then no 
more, as I was able to ascertain at the time of my 
visit in April,1925. Prior to 1912 cancer never had 
occurred in Idaard, at any rate not since 1874, before 
which year there were no records. 
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The first Idaard case was one of esophageal cancer 
in a shopkeeper who had succumbed to the disease 
in 1912, then a farmer died of gastrie eareinoma in 
1913, the third ease was that of a teacher, who 
likewise had died of euncer of the stomach in 1914, 
and the fourth that of a clergyman, who had died 
of epithelioma of the face in 1915. All had lived 
for at least twenty-five years in the village; three of 
them were natives, whilst one, the teacher, had 
come originally from Leeuwarden. They were in 
no way related. The two eases reported in 1919 
were: a man—a farm-hand—who had died of cancer 
of the stomach in October, 1919, and a woman—a 
housekeeper—who had come from elsewhere and 
had died of cancer of the vulva and vagina in July, 
1919. 

When Dr. Bonne and I visited Idaard together 
with Dr. van Dam, we examined the group of 
houses in which the first four cases had lived; they 
were the dwellings of well-to-do people, well-built, 
well-furnished, spotlessly clean and surrounded by 
pleasant gardens. 

Whilst planning excursions in order to get a 
glimpse of cancer conditions in the Netherlands, 
Dr. Bonne told me that he had made arrangements 
for a trip to Vianen, a small fishing hamlet in the 
island of Schouwen, Duiveland, Zeeland, whence he 
showed me a letter received from one of his col- 
leagues. The latter stated that whilst discussing my 
researches on the epidemiology of cancer, Dr. Vleugels 
Schutter of Oosterland, Zeeland, had told him that 
in the hamlet of Vianen, during the last twenty-five 
years, there had occurred about ten deaths from 
cancer, but not a single one from any other disease, 
This information certainly was remarkable. 

On May 2, Dr. Bonne and I landed at Zijpe, in 
the island of Schouwen, where Dr. Schutter met 
us and drove us to his house in Oosterland. After 
luncheon we went to Vianen. Whilst driving there, 
Dr. Schutter told us his distriet was mainly agricul- 
tural; wheat, potatoes and the sugar-beet were the 
chief crops. The breeding of cattle was limited. 
There were numerous dogs and one or more cats 
in every house; rats abounded. Cancer was de- 
eidedly prevalent and the people feared it. The 
least ailment made them think they had the dread 
disease which some of them ascribed to the spraying 
of potatoes with Bordeaux mixture (copper sulphate 
and lime mixture). 

We reached Vianen, a eluster of briek and wooden 
cottages standing on a dyke facing the Eastern 
Schelde. Behind us was a lakelet blue as heaven, 
and, beyond, green wheat-fields shimmering in the 
sunshine. The tide was out, leaving a vast smooth 
stretch of damp sand, flecked with bronzed seaweed, 
glittering pools and the silver wings of restless terns 
and gulls. A very old Dutehman, supporting the 
bowl of his pipe with a bony hand, was gazing over 
that pale arenaceous lind, wishing, no doubt, that 
it might never again show as water. 

Some of the cottages were ivv-mantled and their 
gardens hedged with clipped box. At the back were 
hen-eoops and pig-sties and, behind all, the invariable 





ditch of foulest water. We entered one of the cot- 
tages; the walls within were of varnished wood and 
blue-painted tiles; it was scrupulously clean und 
tidy. 

Along the road bright, red-cheeked children, 
with china-blue eyes and flaxen hair, ran, jumped, 
shouted for pure glee of existence, clattering upen 
their wooden clogs. 

The inhabitants of Vianen numbered seventy, 
all told, and Dr. Schutter assured us that, during 
the last quarter of a century, there had been no 
deaths among them save from cancer. To be sure, 
two men had died of tuberculosis, but one was a 
total stranger who had died on arrival; the other, 
a student who had lived for some years in Utrecht, 
where he had contracted his illness, The Vianen 
cancer eases numbered nine (stomach 5, liver 1, in- 
testine 1, abdomen 1, jaw 1) since 1900. During the 
last five years there had been no further enses of 
cancer and no deaths from any other disease. If 
one could but trust the dyke and wipe out cancer. 
there seems to be no reason why the good people 
of Vianen should not go on living for ever. 


(9) Heredity does not seem to be a determining 
factor. 


In his bookon “ Heredity,” Professor J. Arthur 
Thomson, espousing the theory of “ embryonic rests," 
makes a strange suggestion. He says: “Leaving 
microbic and acquired diseases out of account, we 
may safely say that various processes of hypertrophy 
which are associated with disease in a well-finished 
organism like man are, as it were, recrudescences of 
important steps in past evolution. The persistence 
of germinal activity in a patch of cells may give rise 
to a tumour, but is it not, as it were, an echo of the 
power that lower animals have of regenerating lost 
parts ? ” 

Several laboratory investigators, such as Dr. Leo 
Loeb, Miss Maud Slye and others, have asserted that 
in mice there is not only a predisposition to develop 
cancer definitely hereditary, but that the hereditars 
transmission of the disease takes place in the true Men- 
delian manner, and Professor Powell White has even 
suggested that Dr. Gye has cultivated Mendelian 
factors in vitro. 

In the field, studying men, not mice, I have seen 
nothing of the kind. 

Besides, I cannot conceive the hereditary trans 
mission of disease any more than that of mutilations 
such as circumcision, ear-piercing, ear-cropping, teil- 
docking which, like the pruning of trees, have hee! 
performed for countless generations without ever 
appearing in the progeny. What we do inherit is not 
the disease, but a greater power of resistance to It: 
not the mutilation, but a greater power of repair. 

Hereditary traits and characters are said to l'e 
within the chromosomes of the reproductive elements. 
but, so far, none of the disease-agents known to w 
has ever been located in the nuclear substance o! 
the germ-cells. 

Tt is true-that in Arthropods certain disease-age"ts 
do pass from the infected mother to her offspring 
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through the egg, but in such cases the pathogenic 
organism is contained in the food-yolk, where it 
assumes a resting condition and awaits the develop- 
ment of the embryo, which it then attacks. Clearly, 
such cases are those of infection, not inheritance. 
Well-known examples are the "hereditary " trans- 
mission of Nosema bombycis, a microsporidium giving 
rise to the fatal pébrin disease in the caterpillars of 
the Chinese silk moth (Bombyx mori), and the trans- 
missio of Babesia bigemina, the cause of cattle 
hemoglobinuric fever, effected within its tick vectors. 
In the latter case the pathogenic organism passes 
from the adult female tick, gorged on the blood of 
the diseased vertebrate, to its progeny, which in due 
time will convey it to a new bovine host. The 
parasite enters the tick's egg either in the ovary, or 
during its passage down the oviduct; later it invades 
the larva, finally reaching the salivary glands when 
the tick of the second generation, either as nymph or 
imago, becomes capable of transmitting the infection. 

Physicians usually confound heredity with ante- 
natal acquirement. Supposed cases of hereditary 
transmission in syphilis often are due to contamina 
tion of the offspring during transit through the 
maternal passages at birtb, yet infection may occur 
in utero from mother to offspring during the period 
of gestation, because Treponema pallidum, like the 
trypanosome and other slender and very motile 
organisms, is able to traverse the placental filter. 
But the offspring of a syphilitic mother usually dies 
during foetal life or soon after birth; rarely it grows, 
apparently healthy, to succumb to the disease at 
puberty or senescence. 

Since the discovery of its specific germ, tuberculosis 
is no longer considered hereditary, yet the majority of 
physicians still hold that one may inherit some kind 
of “tendency” to tuberculosis. Such a conception 
which might seem reasonable in a community with 
high tubercular incidence, is contradicted by the 
greater susceptibility to the disease in members of 
non-tubercular communities when the latter, leaving 
their healthy surroundings, come in touch with 
tuberculous infection. There is no proof of any 
specific predisposition, all that can be reasonably 
maintained is a general constitutional debility 
favouring any kind of disease, and brought about by 
ill-nourishment during gestation. 

In the case of leprosy, long considered a hereditary 
disease, it has been proved that the children of lepers, 
born out of leper districts, never inherit this malady. 

At one time helminthic infestations were believed to 
be hereditary, and indeed the larvee of certain worms 
may traverse the placenta and cord. 

Reappearance of a disease in successive generations 
does not constitute inheritance. It is in the environ- 
ment of members of the same family, brought up in 
the same locality and subject to the same conditions 
of life, that we must needs look for the explanation. 

During my investigations in Italy and Holland I 
found that cancer might appear first in the children 
and later, sometimes much later, in the parents, or 
almost simultaneously in both. In 1887, in the 
British Medical Journal, Dr. A. Roper reported a case 
in which husband and wife had no trace of cancer in 


the history of their families and six of their children 
died of cancer. 

Dr. van Dam, who had made a careful study of the 
heredity question in his district (Rauwerderhem, 
Holland), told me that in thirteen cases in which 
both parents had died of cancer their children were 
free, notwithstanding that, with few exceptions, all 
had reached the cancer age. 


(10) The habitation of certain premises appears 
to be a factor of importance, at least whilst as 
yet undetermined cancer conditions persist. 

Cancer in husband and wife was observed in Italy 
and Holland just as frequently as in England, France 
and other countries. At other times the primary 
case was followed by malignant disease in members 
of the same household, not necessarily in a blood 
relative or spouse, but in a brother-in-law, or in a 
sister-in-law, in a step-son or step-daughter, in a 
maidservant, a lodger, or, maybe, in a cat or dog. 

At Coredo, an Alpine village of about a thousand 
inhabitants, situated on Mount Roen 830 metres above 
sea level, Dr. Cav. Luigi Ioris, the district medical 
officer, showed us a so-called ‘‘ cancer house,’’ now 
uninhabited, which had belonged to Dr. Luigi 
Ossana, a local physician, who had died in 1870 from 





Fic. 16.— Dr. Ossana's house at Coredo. 


intestinal cancer at the age of seventy-five. His 
death had been followed by the death of his wife, 
his two sons and his son-in-law, all of whom had 
lived in the same house and had succumbed to the 
same disease. "The two sons had died, the elder in 
1900, at the age of sixty, from cancer of the cesopha- 
gus, the younger in 1004 from cancer of the thyroid, 
when forty-eight years old. The wife had died in 
1890 from cancer of the pharynx and tonsils ; she was 
seventy-three years old when she died, and had been 
married forty-three years. There had never been 
any cases in her family. The most instructive case 
was that of the:son-in-law, Professor Bartolo Sicher, 
who had died of cancer of the stomach in 1880 when 
only thirty-eight years of age. For eight years this 
gentleman had lived in Dr. Ossana's house. There 
was no cancer history in his family. A brother and 
two sisters of Dr. Ossana are still living and well, 
though very old. 
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(11) Cancer in dog, cat, fowl, or other domestic 
animal occasionally may be found in association 
With cancer in man under the same roof, either 
preceding or following it. 


In my first cancer report (JOURNAL OF TROPICAL 
MEDICINE, June 2, 1924) I mentioned a few ex- 
amples of cancer in man preceded, or followed, by 
malignant tumours in animals. These cases, sup- 
plied by Drs. Testi, Galli, Lama, Ghetti, Fedeli, 
Zanotti and others, were, for the most part, some- 
what vague. In Holland 1 obtained more definite 
information. First at Broek, in Waterland, 
together with Drs. Bonne and Bakker, I had the 
opportunity of examining an eight-years-old draught- 
dog with an anal tumour of three years standing 
which had reached the size of a large plum. The 
local veterinarian, Dr. J. F. de Gier, told us of this 
dog that lived in a small house, behind the tramway 
station, where his master had died of cancer four 
and a half years previously. Examination of the 
tumour by palpation led us to believe that it might 
be a fibroma, but the veterinarian removed it on the 
following day and sent it to the Cancer Institute in 
Amsterdam. Here Dr. Bonne made sections and 
found it to be an epithelial neoplasm, a growth 
termed either adenoma or carcinoma by veterin- 
'arians. It affects not the rectal glands proper, but 
a group of cireum-anal glands which open at the 
margin of the anus, lie under the skin, and are 
probably of the nature of scent glands. The fre- 
quency of this form of cancer in dogs has been put 
down to injury caused by scraping of the anal region 
along the ground, so-called ‘‘ sleigh-driving."' 

Dr. Parree, who was with us at the time we 
examined the Broek dog, said that he remembered 
seeing a dog with a conspicuous growth beneath one 
of the lower eyelids, in a house in Zuiderwoude 
where lived a cancer patient. 

When in Harlingen, Dr. Bonne and I called on 
Dr. B. Bosch, who told us that in a house close to 
his own, in Noorderhaven Street, there was a widow, 
Mrs. H., fifty-two years of age, who had come from 
Usquert, a village in the provinee of Groningen, 
where she had lived until 1920. A Harlingen cat, 
adopted by this lady in her loneliness, developed a 
mammary tumour on the right side and was brought 
to him for operation. He removed the growth in 
November, 1921, but it recurred six months later, 
when it was again removed. The cat lived a year 
and a half longer, but became so very ill that it had 
to be destroyed. In April, 1924, Mrs. H. came her- 
self to consult him for a lump in the right breast 
which she had noticed as early as January. She 
was operated upon within a few days, but, as in the 
case of her cat, the tumour recurred and was 
removed a second time in January, 1925, 

I asked Dr. Boseh to find out whether there had 
been any cancer in his patient's family, or in the 
houses she had previously inhabited. On May 4, 
1925, Dr. Bonne informed me that he had received 
a letter from Dr. Bosch in which the latter wrote: 
** My patient (the breast tumour in the house of the 





cat with a tumour) is now fifty-two years of age. 
She lived in the province of Groningen till she was 
forty-seven, and then five years in Harlingen, always 
in the same house: Noorderhaven 55. She had 
never any contact with other persons suffering from 
carcinoma, and there was no history of cancer in 
her own family. In her present house there has 
been no cancer during the last twenty-five years so 
far as known, but there have been cases in neigh- 
bouring houses.'' 

On my return to England, a friend informed me 
that one of his relatives, a lady of about 40, residing 
at Warley Woods, Birmingham, had been operated 
upon quite recently for cancer of the breast. She had 
long cherished a thoroughbred Yorkshire terrier, 
a bitch 14 years old who had been a very 
good mouser. This dog had never had puppies, 
but had suffered much from milk trouble. 
Hard lumps having been noticed in her mam- 
mary glands, she was taken to a veterinary 
surgeon, who said the disease was not malig- 
nant. Later, however, the dog got worse 
and was brought to another veterinarian who 
advised that the animal should be destroyed since 
the disease was cancer and an operation certainly 
would be followed by recurrence in about two 
months’ time. Soon after the lady suddenly dis- 
covered a small lump in her left breast and was 
operated upon without delay. 


PaRASITOLOGICAL RESEARCHES. 


Because in previous reports I had discussed at 
some length the part played by certain helminths 
(Cysticercus fasciolaris, Opisthorchis felineus, Schis- 
tosoma hematobium, Oxyuris vermicularis, Trichin- 
ella spiralis, Gongylonema neoplasticum, &c.) in the 
etiology of tumours, it was suggested that, in the 
course of my epidemiological investigations in the 
Trentino, I should endeavour to ascertain whether 
any parasitic worm, fostered by house-vermin dur- 
ing its earlier stages, might not later become a factor 
in the production of cancer in man, or in domestic 
animals, harbouring its adult forms, 

Certainly, I had averred that there was cogent 
evidence to show that Cysticercus fasciolaris (the 





Fic. 17—Larval form of Hydatigera teniefoi mis Batsch, 1186, 
usually spoken of as Cysticercus fasciolaris. 
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larval form of Hydaligera teniwformis!) might bring 
about the development of sarcoma in the liver of 
infested rats, though I had not noticed any kind of 
growth in about eight hundred rats examined by 


myself at the London Docks. The majority of these 
rats had bladder-worms in their livers and in one the 
liver was so crammed with the strobilate larval forms 
of the cat’s tape-like cestode, that the hepatic sub- 











Fia. 18.— Hydatigera tenieformis, Batsch, 1786. 








‘In my first Cancer Report (June, 1924), in mentioning 
Borrel’s work on Cysticercus fasciolaris as a cause of hepatic 
sarcoma in rats and mice, 1 proposed Reditenia as a new 
genus of Cestoda, with Tenia tenieformis of cats as type 
species, and I differentiated the larval stage, Cysticercus 
fasciolaris, from other cysticerci under the new name Strobilo- 
cercus. The generic characters are : — 

Teniidé, Teniine: Rostellum massive, columnar, armed 
with double row of hooks and resembling an actinia. Suckers 
prominent, set at base of rostellum and pointing forward and 
outward. Neck absent; segmentation begins immediately 
caudad of suckers. Adults in intestine of carnivorous 
mammals. Larva a ''Strobilocercus" Sambon, 1924 (i.e., a 
segmented cysticercus, in which the head is introverted within 
the anterior end whilst the bladder, greatly reduced, is at the 
caudal end; body more or less segmented; the proglottids 
occasionally with genital primordia). 

Soon after the publication of my paper Professor Henry 
Ward informed me that he thought I was safe in making the 
thick-necked tapeworm of the cat a new genus, but that he 
thought my designation pre-occupied. Later, Professor Stiles 
wrote that often he had been on the point of recognizing & 
special genus or subgenus for Tenia crassicollis. His tendency, 
however, was towards the subgenus. He enclosed proof of a 
paper which he and Miss Orleman were sending to press. In 
it he says:— 

“This newly proposed genus (Reditænia Sambon, 1924) is of 
interest in human medicino, from two points of view, namely, 
a (b). As parasites of man :— 

** (1) Tenia infantis Bacigalupo, 1922 (Semana med. , 802-305, 
figs. 1-5), has recently been described as a new parasite of man 


in Argentina. It bears a remarkable resemblance to T. 
tenieformis of cats, and if it is a valid species it is to be 
classified in the same genus with the tapeworm of the cat. 

“ (2) Tenia crassicollis Rudolphi, 18108, is synonymous with 
T. tenieformis. On account of a folk custom of eating chopped 
liver of mice in cases of retention of urine, this worm has long 
been under suspicion as a possible parasite of man (but its 
occurrence in man is as yet doubtful). 

“b (a). Because of the concurrence of cancer in the liver of 
rats with the presence of Cysticercus fasciolaris. 

** Whether, or not, the characters advanced by Sambon will be 
accepted as of generic value will depend largely upon individual 
conceptions of taxonymy. Conservatively they might be 
accepted as of subgeneric rather than of generic value, but 
admittedly this is a subjective opinion. 

* Attention may, however, be invited to the point that if 
Tenia tenieformis is accepted as representing a genus or a 
subgenus distinct from Tenia (Tenia) type T. solium, and 
Tenia (Teniorhynchus) type T. saginata, the new generic 
name Reditenia falls into synonymy, for it is antedated by two 
other names, Megacephalos and Hydatigera, both based upon 
the same species as genotype. 

** Megacephalos Goeze, 1782a, 42, was based upon the larval 
form Tenia vesicularis fasciolata (x Cysticercus fasciolaris) of 
the rat. The question arises, however, whether this name 
is available in nomenclature. The nomenclatorial practices of 
Goeze, 1782, are so confusing and subject to such subjective 
interpretation that the senior author of this paper circularized 
a number of helminthologists about thirty years ago with the 
proposition that Goeze, 1782, be eliminated from consideration 
in nomenclature because of the inconsistencies. Several of 
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stance seemed almost entirely obliterated. But the 
observations of Regaud, Bridré, Saul, Conseil, 
McCoy, Woolley, Wherry and others established the 
association of worm and neoplasm; moreover, 
the recent and numerous experiments of Bullock 
and Curtis, who, indirectly, had repeatedly 
obtained the production of sarcoma in the livers of 
laboratory rats by feeding them with the eggs of the 
cat’s tapeworm, seemed irrefutable. 

Immediately after the lecture which I had the 
honour of delivering at the Pasteur Institute in 
Paris, on December 10, 1924, Professor Borrel 
invited me to go with him to Strasbourg. There he 
kindly presented me with some of his old sections 
of cancerous rat-livers showing to perfection the 








growing of tumours, almost bud-like, out of the 
fibrous protective tissue which forms the strobilo- 
cercus, cyst wall. Figs. 19, 20, 21 and 22 are photo- 
graphic reproductions of these sections made by Dr. 
A. Leslie Sheather, M.R.C.V.S. Fig. 19 shows 
a large spindle-celled sarcoma in a  rat's liver 
and fig. 20 an epithelioma in a rat's kidney, both 
arising from the encapsulating host-tissues surround. 
ing the early forms of Hydatigera tenieformis. In 
many other cases the neoplasm has been described 
as completely enclosing the living bladder-worm and 
thus resembling a solid gall such as we see on the 
leaves of the willow enclosing the larva of a Saw- 
fly (Nematus), but not actually produced by it, 
Then, again, Professor Fibiger's well-known obser- 





Fic. 19.— Large spindle-celled tumours arising from cyst of Strobilocercus fasciolaris in liver of rat. 





Goeze's names had however become current and the proposition 
did not meet with favourable response. Accordingly, he bowed 
to the view of the majority and accepted Goeze's names. To 
recognize Megacephalos, 1782, at present might produce con- 
fusion in other groups, the extent of which cannot be immed- 
iately foreseen. The following technical names of the same 
derivation have been proposed: Megacephala Latr., 1802, 
coleopt.;  Megacephala Meig., 1824 (supergeneric), dipt. ; 
Megacephalon Gray, 1846, aves ; Megacephalus Fitz., 1843, rept. 
Partly on basis of the principle that current nomenclature 
should not be disturbed unless the necessity therefore is clear 
under the International Code, and partly on the premise that 
we have grave misgivings as to the availability (under the 
International Rules) of Goeze's name Megacephalos, we are 
unwilling to assume the responsibility of accepting it. 

** Hydatigera Lamarck, 1816b, 153-154, was proposed to con- 
tain (1) Cysticercus fasciolaris of rodents, (2) C. fistularis of the 
horse, and (3) C. cellulose of man, &c. The first species, 
C. fasciolaris, was later definitely designated as genotype. 
Hydatigera is on a different basis from Megacephalos and under 
Articles 25 and 26 of the International Code this name undoubt- 
edly takes precedence over Redilenia. 

“ The purpose of inviting attention to this point is to prevent 
if possible the use of the generic name Reditenia in medical 


literature with the certainty in view that it would have to be. 


changed later. If the new taxonomic unit proposed is accepted 
by authors as of either generic or subgeneric value, the correct 
name will be Hydatigera with Reditienia as synonym." 

In this Report, as suggested by Professor Stiles and Miss 


Orleman, whose reasoning I appreciate throughout, I have 
adopted the name Hydatigera, proposed by Lamarck in 1816, 
but Stiles’ view concerning Goeze's names, as he himself states, 
is not shared by the majority of zoologists. Dr. F. A. Bather, 
F.R.S., a member of the International Commission on Zo? 
logical Nomenclature, whom I have consulted about Stiles 
opinion, holds that the names coined by Goeze in 1782 should 
bave currency. He says: ‘‘ No particular objection being taken 
to Megacephalos, it is therefore admissible. The point is then 
made that Megacephalos may conflict with several other names 
of the same etymology, but slightly different spelling. If we 
hold to the purely nomenclatorist attitude that in all and 
every case the difference of a single letter constitutes a differ- 
ence of name, then Megacephalos must be retained. If we 
consider that Megacephalos should (as I for one hold) have been 
written Megacephalus, then it conflicts with Megacephaius 
Fitzinger. Others might hold (as I do not) that it conflicts 
with Megacephala Latreille. But even so, all these variants 
are at least twenty years later than  Megacephalos Gee. 
Therefore, on this count also Megacephalos must be retained. 

Mr. C. Davies Sherborn, Bibliographer to the British Museum 
(Natural History), also thinks that Goeze’s name, Megacephals 
was probably intended as a subgeneric name and should 
retained as such, or raised to generic rank if opportune. 

Dr. H. A. Baylis holds that Goeze’s name, if retained, should 
be retained as originally spelt; others insist on emendation. 


Who is right ? 
** Quot homines, tot sententie !”’ 
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vations on the gastric carcinoma of rats brought 
about by the parasitism of the rat-gongylonema 
(Gongylonema neoplasticum) were fully confirmed 
by experiments similar to those of Bullock and 
Curtis in the case of the liver sarcoma, viz., by feed- 
ing laboratory rats with the large American Cock- 
roach (Periplaneta americana), found in the sugar- 
refineries of Copenhagen, but imported with raw 
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The discovery that at least two rat-tumours—a 
liver sarcoma and a gastric carcinoma—are usually 
brought about through the agency of parasitic 
worms, to wit a cestode and a nematode respec 
tively, was, it seemed to me, a step of considerable 
oncological importance. 

Supported by these facts, the likelihood of the 
agency of certain helminths and other minor para- 


Fra. 21.—Epithelial tumours in rat’s kidney. 


sugar from the West Indies, and harbouring the 
eneysted larval forms of Gongylonema neoplasticum. 

Other nematode parasites, such as Trichosomoides 
crassicauda, had been incriminated as factors in the 
Production of tumours in rats, while Borrel had long 
?£0 described neoplasms of the rat's skin the onset 
of which appeared to have been incited by a species 
of Demodez peculiar to the rat. 


sites in the production of malignant tumours in ani- 
mals and man became a subject of the greatest 
interest and one demanding close investigation. The 
striking difference noticed in the visceral location of 
cancer in the inhabitants of different countries found 
a natural and reasonable explanation in the different 
and corresponding location of certain helminths 
peculiar to the inhabitants of such countries, the 
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obvious explanation being supported by actual 
facts long known. I need but mention the com- 
paratively greater prevalence of cancer of the urinary 
bladder and rectum in Egypt in the presence of 
Schistosoma hematobium and Schistosoma mansoni 
which respectively affect these organs, and the 
greater prevalence of primary hepatic cancer in 
China, Malaya and Japan, where Schistosoma japon- 
icum, Clonorchis sinensis, Opisthorchis felineus, and 
other liver parasites abound. 

It is still held, I believe, that repeated or long- 
continued irritation may, under certain conditions, 
give rise to the formation of neoplasms. The 
smoking of a short-stemmed clay pipe is alleged to 
be a cause of cancer of the lower lip in England, 
whilst betel-chewing is held responsible for cancer of 


so, surely it is not unreasonable to expect that irrita- 
tion due to parasitism also should lead to tumour- 
growth in organs infested by certain helminths and 
account for the localization of the disease in those 
particular organs which happen to be the usual habi- 
tat of each one of these parasites within its respec- 
tive geographical area. For, surely, if worms, mites, 
or other irritant parasites do have any causal rela- 
tionship to cancer the sooner we know it the better. 
Then should we be able to control sueh forms of 
cancer, as are brought about by parasitism, through 
the adoption of preventive measures directed 
against the parasites themselves, or against their 
fosterers and carriers, if any, 

Some authors have conjectured that parasites 
may produce special growth-inciting secretions, but 





Fic. 22.—Larval form of Hydatigera tenieformis embedded in sarcoma of rat's liver.. 


the cheek in Travancore and Saigon, kangri-burn for 
cancer of the thigh and abdominal wall in Cashmere, 

Against these ineriminations are opposed the 
obsolescence of the clay pipe, the frequent pre- 
sence of lip-cancer in non-smokers, the rarity of oral 
cancer in the betel chewers of Tonquin and other 
gountries of the Areca palm, the absence of kangri- 
cancer in Southern Italy, where the ‘‘ sealdino," a 
portable charcoal stove, exactly similar to the Cash- 
merian kangri, but without any insulating basket- 
work covering, is very generally used. I readily 
admit, however, that the irritation associated with 
peculiar habits may well be a predisposing factor in 
the production of localized forms of cancer which are 
restricted to certain peoples and places. The same 
might be said of ** occupational cancer.” This being 





this is hardly likely, seeing that not one 
species, but many, belonging to the most sun- 
dered groups of parasites, are concerned. Indeed, 
when several or many individuals of the same 
species of parasite invade any organ (the liver, 
for instance, in the ease of Strobilocercus fascio- 
laris), they do not all give rise to neoplasms: one, 
or two only do so, if any, rarely more. Besides, 
in many cases, it is not the parasite itself that pro- 
duees the neoplasm, but its ova, and these act 
merely in a passive way like inert foreign 
bodies which certainly often have been the 
starting point of cancers. Moreover, the produc- 
tion of cancer is not a constant, inevitable sequel 
of infestation by the incriminated parasites, but, 
on the contrary, an infrequent one, 
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GONGYLONEMA. 

As stated in previous reports, researches made by 
Dr. Baylis and myself in Italy during the autumn 
of 1924, had elieited the fact that Gongylonema was 
present in the cattle, sheep, goats and hogs of the 
provinces of Bologna, Ravenna and Trento, though 
with greatly varying prevalence in the different 
animals examined and in the different districts 
visited. With regard to man, we knew that Gongy- 
lonema had been found, not only in several of the 
States (Arkansas, Florida, Georgia, Louisiana) of 
the American Union, by Ward, Stiles and Ransom, 





Fro, 23, —Pane's '* Filaria labialis,” a Gongylonema, probably G. 
pulchrum. From the original drawing by Paolo Panceri, 1864. 


but also in Italy by Alessandrini in a young woman 
of Saracinesco, near Rome, in 1914, and by Pro- 
fessor C. Pane, of the University of Naples, in a 
medical student, in 1864, Pane described his speci- 
men under the name of Filaria labialis, but a draw- 
ing by Panceri enabled me to make the diagnosis 
of Gongylonema sp., a diagnosis readily accepted by 
Stiles, Ward and Baylis. 

During my visit to Holland I looked for Gongy- 
lonema and had the good fortune, of sceing it at the 
Amsterdam Municipal Slaughter House. Dr. Bonne 


had informed Dr. Reeser, Superintendent of the 
Abattoir, that I desired to look for the presence of 
Gongylonema in Duteh breeds of cattle, sheep and 
hogs, and when, on April 24, I ealled by appoint- 
ment on Dr, Reeser at the superb Amsterdam 
Abattoir, he told me that Dr. Veenstra had pur- 
posely opened up a large number of bovine gullets in 
the morning and found the required parasite in one of 
them. This was the first time that Gongylonema was 
looked for and found in the land of the beautiful black 
and white oxen which are believed to be the direct 
descendants of the ancient Aurochs. Together with 
Drs. Reeser, Bonne and Veenstra, I examined 
many other gullets of cattle, sheep and hogs, but 
with negative result. Some days later, at the Har- 
lingen and Leeuwarden slaughter-houses, with the 
aid of the local veterinarians, Dr. Bonne and I 
examined more than sixty sheep, but the result 
was again negative, Since May last, Dr. Ferwerda 
has examined 2,100 more sheep at Harlingen with 
negative result, 

The Gongylonema specimens found at the Amster- 
dam Abattoir were typical of Gongylonema scutatum 
4nd numbered about twenty in the one cesophagus, 
including both males and females. . 

At the Dutch Cancer Institute, I had the plea- 
sure of meeting Dr. W. F. Wassink, who showed 
me several parasitie nematodes which he had been 
studying with a view of ascertaining what part 
they played, if any, in the eausation of tumours. 
Among these worms were Gongylonema neoplasti- 
cum, Heterakis isolonche, Trichosomoides crassi- 
cauda, Hepaticola sp. Dr. Wassink had already 
published two very interesting papers, one on 
Heterakis and the growths to which it gives rise, 
the other on Gongylonema neoplasticum, detailing 
his researches and experiments which confirmed and 
extended Fibiger's work, Dr. Wassink very gener- 
ously allowed me to take away some of his material 
in order that I might study it more closely from 
.the parasitologieal point of view. I was particularly 
pleased to secure a mouse Gongylonema, the only 
one remaining, I believe, out of several found in 
six mice caught in a sugar refinery of Amsterdam 
which was said to be entirely free from rats. 

The first Gongylonema ever described—the type 
species -of the genus—is Gongylonema minimum 
Molin 1857, It was found by Rudolphi in the 
house mouse (Mus musculus) '' circa ventriculum 
et in hepate " and mentioned in his Synopsis (1819) 
under the name of Filaria musculi, but without 
either description or figure. a. 

Under the heading ‘‘ ? Filaire de la Souris’ 
Dujardin (1845) states that a mature female speci- 
men of Rudolphi's parasite, sent from Vienna to 
the Paris Museum, in 1816, measured 21:6 mm. 
in length by 0:154 mm. in thickness, It presented 
two lateral membranous ale in the anterior portion 
and a tapering but blunt-ended posterior extremity. 
The: elliptical ova measured 45 microns long by 
half that size in thickness. These characters, he 
thought, suggested a Spiroptera. Only two mice 
had been found infested out of 1,274 examined. 
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It was the Italian helminthologist, Dr. Raffaele 
Molin, who first proposed, in 1857, the genus 
Gongylonema for this parasite, which he described 
under the name of Gongylonema minimum. His 
description, he tells us, was based on several speci- 
mens, male and female, some free, others em- 
bedded in a piece of liver, from which they were 
extricated with difficulty, 

Molin’s description reads as follows :— 

'" Gongylonema minimum.—Os_ orbiculare, in- 
erme, Corpus capillare, inerme, flexuosum, breve; 
extremitas anterior maris attenuata, apice nudo, 
obtuso, bulbillis parvis, coaretatis; extremitas an- 
terior feminæ attenuata, apice obtuso, bulbillis, 
magnis, diseretis; extremitas caudalis maris inflexa, 
sensim attenuata, subtus excavata, fovea elliptiea, 
magna, utrique limbis amplis, singulus quatuordecim 
papillis elevatis, decem ante, quatuor infra aper- 
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and oviduct. Thus I had the opportunity of ex 
umining them out of the body and singly. They 
were in different stages of development, some con 
taining fully-formed, coiled-up embryos, others as 
yet unsegmented, The shelis of the fully-matured 
eggs were elliptieal, presenting at each pole a dis 
tinet opereular line, but in the earlier stages the 
polar capsules seemed absent and the embryonic 
mass enclosed in a membrane protruding at each 
end of thick egg-shells in the shape of headles 
barrels. 


GONGYLONEMA IN Man. 


In the JournaL or TropicAL MEDICINE xp 
Hyaiené (February 2, 1925), in a note following 
the publication of my Paris lecture on the Epidemio- 
logy of Cancer, I stated that Professor Giulio Ales 
sandrini had briefly reported, in 1914, a case oi 





Fic. 24.—Anterior end of Gongylonema from mouse. 


turam genitalem, vagina penis dipetala; extremitas 
caudalis feminæ subito attenuata, inflexa; apertura 
ani prope apicem caudalem; apertura genitalis 
femins in posteriore corporis parte, ab apertura 
ani remota—Longit mar. 4" (8:8 mm.); Longit. 
fem. 8" (17:5 mm.)." 


Molin. adds that examining the sheath of the 


penis, at first sight it appears to be a ligulate 
sheath, but lightly compressing the caudal extremity 
of the male between two slides the said organ 


spreads apart into two branches like a forceps, 


and, being released, at once returns to its former 
shape. The female’s long oviduet was full ^f 
embryonated eggs, 

Speaking of Dujardin's brief description of this 
nematode, Maurice C. Hall (1916) says: '' Dujardin 
notes a specimen from Vienna as having two 
cervical ale. This would suggest that he was not 
dealing with Gongylonema." But in this case 
there seems to have been some mistake, for 
the presence of cervical ale more or less 
developed and often festooned,» is character- 
istie of Gongylonema. On the other hand, 
the presence of gongylonemas in the liver ('' em- 
bedded in it”) as noted in the Vienna Museum 
catalogue and also reported by Molin—who says 
he had considerable difficulty in extricating them 
—suggests confusion, I think, between Gongylo- 
nema and a liver-inhabiting Trichinellid since separ- 
ated from other Trichurinze bv Hall (1916) and given 
the new generic name of Hepaticola. 

In Wassink's mouse specimen some of the ovn 
were extruded through a break in the body-wall 


gongylonema infestation in “I. O.,"' a young woma 
of Saracinesco, near Rome. Six worms were pre- 
sent, occupying sinuous galleries at the base of 
the tongue. Alessandrini proposed the name o 
Gongylonema subtile for this parasite, which t 
considered to be near Gongylonema pulchrum, bi: 
differing from it in being longer, more slender, au 





Fic. 25.—Eggs of mouse Gongylonema. 


having the studded anterior portion more extended 
and the eggs smaller and more elongate. 

Last June, Professor Alessandrini came to Londo 
to attend the International Sleeping Siekness Cor 
ference and kindly brought us two of the gongyl~ 
nemas he had been able to obtain from the Sar 
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cinesco case. These worms seemed to differ in no 
appreeiable way from specimens of Gongylonema 
pulchrum. Dr. Baylis carefully examined and 
measured Alessandrini's specimens and came to 
the conclusion that on morphological grounds they 
could not be distinguished from those found in 
cattle, sheep and hogs. These, he-considers, belong 
to one and the same species, a species which, so 
extended, by right of priority, should be called 
Gongylonema pulchrum. 

Personally, on account of slight differences in 
size (smaller size) and visceral location (more fre- 
quent presence in oral cavity and tongue), reported 
by various authors, I was inclined to consider 
Gongylonema pulchrum apart from Gongylonema 
scutatum, but, after comparatively examining 
several specimens myself, I do not feel justified in 
considering it more than a host-race, if that, 

The question of specificness often is very difficult 


to settle, Already in 1892, Professor A. Railliet 
lad pointed out the great similarity between 
Gongylonema scutatum and | Gongylonema puls 
chrum, but had cautiously reserved judgment 


until male specimens should be forthcoming, These 
were eventually found by Fayet at Tabessa, in 
Algeria, and sent to Professor Neumann, who, how- 
ever, retained the two species, remarking that they 
were *' tout à fait voisines," differing only slightly 
in size. 

Slight differences in body size, relative distance 
between certain parts of the body, acumination of 
posterior extremity, length of spicules, seem far 
too slender, far too variable to permit of specific 
distinction, yet if constant in the same kind of 
host, they would indicate the establishment of 
"host races." There ean be no doubt that in 
parasites which have a wide zoological distribution, 
and especially in those whose life-cycle is spent in 
two alternating hosts—a vertebrate and an inverte- 
brate brought into close association by peculiar 
biological eonditions—the host environment may be 
more or less favourable and may determine certain 
adaptive modifications of size and shape in the para- 
site, or a change in its visceral location, just as 
variable surrounding conditions may cause colour 
and other variations, or a change of station, in 
free-living species of wide geographical distribution. 

In a paper on ‘‘ The Hemogregarines of Snakes,” 
published in the Transactions of the Pathological 
Society of London, in 1907, I suggested for para- 
sites the recognition of “ host-varieties ’’ or “ host- 
races "' corresponding to the so-called ‘‘ geographical 
races " of free-living animals. When adaptation, 
to a new environment in the case of free-living 
animals, or to a new host in the case of parasites, 
becomes marked and constant, then the differentia- 
tion aequires specific value, but the recognition ot 
"race" has many advantages ; it avoids a bewildering 
multiplicity of names and manifests the zoological 
distribution of the parasite, a matter of no little 
importance to the sanitarian in preventive work. 

Often I had found considerable difficulty in writing 
up differential descriptions of certain hemogregn- 





rines, leucocytozoa and other blood protozoa ob- 
tained from closely allied host-species, yet in certain 
cases I was fully convinced of their specifieness. My 
studies had taught me that hemogregarines differ 
specifically in different host-species when the latter 
belong to different zoogeographical regions, and this 
specifieness is supported by the far more easily de- 
terminable specifie differences present in the several 
metazoan parasites concomitantly infesting these 
same host species. On the other hand, certain 
species of hemogregarines, like certain species of 
metazoan parasites, may be found in a variety of 
hosts belonging not only to closely-related species, 
but also to different genera, or even families, pro- 
vided the latter inhabit the same zoological region 
and are attacked promiscuously by the same species 
of blood-sucking ectoparasites. 

When I went to Italy last summer, I determined 
to go to Rome, visit Professor Alessandrini and, 
through him, get in touch with ''I. O.,’’ fhe Sara- 
cinesco case, in order to endeavour to find out 
where and how she had become infested. Un- 
fortunately, when I reached Rome, on July 28, I 
was told that Professor Alessandrini had left the 
day before for his summer holidays. However, F 
found Dr. Alessandro Carega, the physician who 
had examined Signorina I. O., extracted two of her 
worms, and given the latter to the Roman parasito- 
logist for determination. Then, through the report 
of a fatal accident to a man of the same family, 
who had been erushed by a motor car, whilst em- 
ployed at the Costanzi Theatre, I was able to trace, 
after many peregrinations, the Gongylonema patient 
herself, 

Whilst in London, Professor Alessandrini had 
given me a history of the case which I published 
in the JOURNAL or TROPICAL MEDICINE AND HYGIENE, 
September 1, 1925. Here is the more complete 
account which Dr. Carega gave me from his case 
book :— 

' In 1912, a young woman of Saracinesco—lIrene 
Ottaviani—came to my surgery to consult me about 
a small worm which she said she had drawn out 
of the mueous membrane of her mouth and brought 
for me to see, rolled up in a serap of paper. The 
said worm, dried up and shrivelled, could not 
possibly be recognized, and I thought I had before 
me one of those strange cases of hysterical simula- 
tion (as of women who pretended they had vomited 
beetles, toads, lizards or snakes) so frequently de- 
seribed by the gullible physicians of the seventeenth 
and eighteenth centuries. But the patient insisted 
on the truth of her statement and told me that 
some months previously, whilst residing at Tivoli, 
she had extracted a similar worm by scraping with 
her nails a tiny prurient nodule which from time to 
time formed on the floor of her mouth, beneath the 
tongue. Yet, finding no alteration whatever in her 
oral mucosa, I asked her to return at the first re- 
appearance of the nodules she had described. After 
a few days she returned, stating that a new nodule 
had formed, and at once I proceeded to make a 
careful examination, 
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“ Clinical Examination.—Irene Ottaviani is seven- 
teen years of age, unmarried. Her father died oi 
some acute illness the nature of which she does not 
remember, her mother succumbed quite recently 
to' uterine carcinoma which had recurred after 
operation, The patient herself has been always well. 
She was born at Saracinesco, on May 14, 1895, 
and lived fhere until five years old, then at Sam- 
buci up to the age of thirteen or fourteen, During 
the last few years she has lived alternately at 
Saracinesco and Sambuci and, within the last eight 
months, at Tivoli. She is a healthy young woman 
of robust constitution; all her organs and systems 
appear to be in sound condition, 

“ The examination of her mouth reveals a small, 
whitish nodule the size and shape of an acne pus: 
tule, on the floor of the mouth, on the left side 
and a little below the frenulum lingue. Close to 
this nodule one sees a small, red streak which, 
examined through a magnifying glass, looks like a 
small, purplish-red serpentine about 3 cm. long. 

' Holding the mucosa stretched by means of a 
pair of forceps, I incised the white nodule with a 
lanceolate needle and extracted a small worm which 
at once coiled itself, snake-like, about the needle. 
This worm is of whitish colour, about 2 em, long, 
cylindrical, rather tough, slender as a horse-hair 
and actively motile. 

* Thinking it might be some rare helminth, I 
took it to Professor Alessandrini for determination. 
He said it was probably a new species of Gonqylo- 
nema near Gongylonema pulchrum and begged me 
to let him publish the ease, +To this I consented 
willingly, since the chief interest of the case was 
its parasitological curiosity.’ 

Informing Dr. Carega that I intended to visit 
the various places where his patient had resided, 
in order to find out, if possible, where and how 
she had contracted her gongylonema infestation, 
I said that I had but one day—the following— 
whieh I eould devote to this objeet. I proposed 
that he, Signorina Ottaviani and her married sister 
should go with Dr. Pan and myself to Tivoli, Sam- 
buci and Saracinesco, Though very busy that day 
and the next, Dr, Carega kindly put off all else 
end decided to go with me, ‘‘ because,” he said, 
** detective work in medicine is a somewhat novel 
idea.” 

So, at six o'elock in the morning of September 1, 
we packed ourselves in a Fiat ear and left Rome 
by the Porta Maggiore. At this gate, originally an 
archway of the Claudian aqueduct, no less than 
ten eonduited waters moet and, of these, three 
came from the region we were aang to visit. We 
crossed the desolate, fover-reeking Campagna studded 
with the triumphal arches of ancient aqueduets 
and with the ruins of villas and tombs of a mighty 
race, Few monuments are so impressive AS 
those Roman brick-work structures carrying rivers 
on their backs for hundreds of miles. But, even 
more important and wonderful is that vast, unseen 
network of endless subterranean eanals and reser- 
voirs which already in pre-Roman times drained 
Saturn’s land and made it healthy. 
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I was still musing over the unrivalled sanitation 
of the ancients, when we passed the ruins 
of Hadrian's villa and began to ascend 
hill on which Tivoli proudly holds out its graceful 
Sibylline temple over the roaring falls of tix 
Anio. The road winds through an olive wool, 
a sttange assemblage of gnarled, split trunks 
bearing crowns of grey-green foliage, then leads 
into ‘‘ Tibur superbum,” the resort of Emperors, 


the | 





noblemen and poets, sung by Horace and Catullus; | 


now a squalid little town. Here Irene Ottavian 
resided for about one year, in a large building o: 
the Via del Trevio. Here, after eight months, she 
had noticed the presence of strange thread-worns 
beneath her tongue. 

From Tivoli we drove to Sambuci, passing through 
land far more fertile than that of the Campagna. 
The Sabine and Tiburtine hiis rose before us 
bare and wild and we reached the Fiumicino, 
or Rio Sambuci. Here, close to an old convent. 
which for six years had been the patient's home, t: 
found mules awaiting us with pads to ride up 
and halters instead of bridles. 

After a pause to instruct people to collect house- 
and stable-vermin against our return, we bestrode 
our sure-footed mounts and began the climb. The 
narrow mule-path crept along the brink of dep 
ravines and, of course, our mules chose the very 
edge of the precipice. So, we ascended, clinging 
to the mountain sides, until we reached the litt! 
village with its old Saracenic fort looking like a part 
of the stony mass on which it is built. 

We were entertained at the quaint ‘‘ albergo.” 
kept by Irene’s eldest sister, and enjoyed a glorious 
view from the inn's baleony. Before us stood the 
Tiburtine and Cornicolanian mountains, between 
them roared the Anio, beyond lay the open Can- 
pagna with the river rushing through it the soon? 
to reach Rome, faintly looming in the distance 
The old Roman wolf-legend took Rew meanin:: 
there, at our feet, was the lupine Anio sucklin: 
the Eternal City made of its substancee—gre* 
white travertine—hard, compact, imperishable, as 
anyone ean see in Roman structures of all periods 
such as the Colosseum and Bernini’s colonnade in 
the Vatican Square. 

After luncheon we climbed the narrow stair-lik 
streets of Saracinesco cut out of the mountain 
limestone, reached Trene's earliest home and th 
Saracenic fasiness, avoiding, on the way, the wr 
wieldv black hogs who infest the village. Ther 
we left, with a cloud of white doves rising and 
fluttering before our advance. These coral-footed 
messengers belonged to a castle fronting the heaped- 
up village and built by’ one of its dauchters who 
many vears ago, went to Rome, sold flowers, wa: 
courted, became travelled and wealthy, vet never 
forgot her wild mountain home, nor her sandalled. 
sunburnt sisters, with their laughing faces and 


bright, intrepid eyes. 
On our way back from Saracinesco, at 
Sambuci, we were met by boys with bottbs 


cellar-beetles, scor- 
With them came 


and boxes full of cockroaches, 
pions and other ereeping things. 
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Irene’s cousin—Dr. Francesco Scornajenghi—the 
local health officer, who told us he had practised 
for over twenty-four years in the district of Sambuci, 
which comprises the mountain village of Sara- 
cinesco, Cancer was common at Sambuci and 
Saracinesco, but he remembered years without a 
single case, others with several. In Sambuci the 
disease affects chiefly the breast and the stomach, 
in Saracinesco, strangely, the stomach and the lip, 
but never the breast. During his long practice, he 
had not seen a single case of mammary cancer in 
Saracinesco, but epithelioma of the lower lip was 
common, both in men and women, though the 
men smoked little and the women never. Black 
beetles. (Blatta orientalis), as we were able to 
notice ourselves, swarmed in almost every house. 
He told us that Irene's mother had died of cancer 
of the womb. 

We visited the convent where Irene had lived. 
Originally, it had been a Franciscan monastery, 
but when the monks were turned out, if became 
a tenement-house for men, mules, oxen, swine and 
rats. Now, thoroughly white-washed, it is the 
retreat of black-robed nuns who school the little 
children of Sambuci. 

At the back of the convent was a large orchard 
with peach, cherry, fig and walnut trees; beyond, 
a boulder-strewn hillock crowned with oaks. Here 





Fic, 26.—Signorina Ottaviani, Dr. Carega and the writer at 
` Rio Sambuci. (Photo by Dr. Pan.) 


irene used to play, but her toys were mud and 
pigs. 
to the convent and we saw the “ poreareccia,”’ or 
piggery, where they had wallowed in mud and filth. 
“Yet, my only amusement,” said Irene, '' was 
feeding the swine with acorns, or teasing them: 
there was nothing else to do."' 

On the hill grazed a flock of sheep and some 
silver-grey cows with wide-spreading horns. Lower 
down, by the Fiumicino, were many oxen, goats 
and swine. Irene told me that she had drunk of 
the water of the stream by the bridge where it 
meanders shallowly among the boulders and is 
polluted by the droppings of the wading and 
drinking herds. 

At about five in the afternoon, we left Sambuci 
and whizzed through the wide Campagna inhaling 


Over a hundred hogs had been penned close’ 


the air of the meadows scented by the fragrance 
of the good herb mint. 

I asked the patient what she experienced 
whilst the worms lodged in her mouth. ‘‘I felt," 
she said, ‘‘a gentle pulling, a slight tickling or 
formieation (formicolio) caused by something like 
hairs, or very fine threads, which I could. not see, 
but felt distinctly within the lining of my mouth. 
I endeavoured to grasp these living threads, but, 
invariably, they slipped from between my fingers. 
I managed to hold them, at times, by means of a 
handkerchief, but though I battled long I could 
not draw them out. At length I succeeded, and 
the first two worms I threw away, well pleased to 
be rid of them."' 

In the evening, Dr. Carega, Dr. Pan and I met 
on the Pincio, at the Casina Valadier, to discuss 
our day's work. Rome—Eternal Rome—lay at our 
feet stretched out like a prayer carpet, whilst the 
great, soaring dome of St. Peter stood silhouetted 
against the flaming sky. 

Signorina Ottaviani had told us that the first 
worm was noticed by her at Tivoli on August 1 
of 1912, after a residence of about eight months; 
the second at Saracinesco on October 2, 1912; the 
third, again at Tivoli, on November 8 of the same 
year; the fourth also at Tivoli a few days later, 
and the fifth and sixth in Rome, on April 5 and 
July 14 of the following year. Considering time 
only, infection might have taken place in Tivoli, 
but this was unlikely, because in Tivoli she had 
inhabited a large, clean, well-built house in the 
very middle of the town, and her life there had 
been one of indoor work exclusively. At Sambuci 
and Saracinesco, on the contrary, she had lived a 
rural life, nearly always in the open and in constant 
touch with all kind of animals, such as mules, 
oxen, sheep, goats and especially hogs. Both in 
Sambuci and Saracinesco one cannot take a step 
in any direction without meeting swine; they 
wallow at the very doors of houses, go in and out 
of rooms. The streets belong to them; they seem 
to be the masters and so have been since, and long 
before, the days of Varo. In Saracinesco, whilst 
Dr. Carega complacently scratched the ear of 
one of these portly creatures, a white sow, which 
seemed eager to make our acquaintance, I asked 
the innkeeper how they could tolerate such gross, 
unclean, unshapely beasts about them. ‘‘ A few 
minutes ago,” retorted he, ‘‘ you told me our hams 
were the best you had ever tasted !’’ 

The worms extracted from Irene's mouth and 
brought to London by Professor Alessandrini could 
not be distinguished from Gongylonema pulchrum 
of swine and, during our trip up the valley of the 
Aniene, swine had been much in evidence, both a£ 
Sambuci and Saracinesco, but especially at Sam- 
buci. So, no doubt, Professor Henry Ward was 
right when, determining the first Gongylonema 
found in man in America, he told us that, probably, 
it was Gongylonema pulchrum, though the specimen 
sent him for determination was a single immature 
female. 

A similar diagnosis was made by Alessandrini, 
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who had the good fortune of obtaining three mature 
female worms, but was induced by the importance 
of the discovery of Gongylonema in man to ereate a 
new species. 

From these and other considerations, such as the 
size of the worms and their presence within the oral 
cavity and about the tongue, a location not infre- 
quent in swine, I hold that the gongylonema found 
in man in Europe and America is Gongylonema pul- 
chrum Molin 1857, and that the names G. labialis 
(Pane 1864), G. subtile Alessandrini 1914, and G. 
hominis Stiles 1921, are but synonyms of G. pul- 
chrum. Further, like Baylis, I am. inclined to add 
to these synonyms also G. ransomi Chapin 1922, 
especially as true swine (Suid@) are confined to the 
old world, and domestie pigs were not introduced 
into America before the seventeenth century. The 
“ Razorback,” now found almost exclusively in the 
South, is the oldest new-world porker; a degenerate 
descendant of the pigs that were brought to Ameriza 
by the earliest white settlers. ' 


GONGYLONEMA IN VILLA LAGARINA. 
On reaching Villa Lagarina, we at once started 
looking for Gongylonema in all those animals—mam- 


Fic. 27.— Villa Lagarina rat with fibro-adenoma of mammary 
gland and malignant papillomatous growth in stomach. 
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Fic. 28, —Carcinoma in cardiac portion of rat's stomach with 
Hepaticola gastrica embedded in growth. 


mals and insects—which we knew might harbour 
it in one or other of its developmental stages. We 
looked for the adult forms in rats, mice, sheep, goats, 
hogs and oxen, and for the larval forms in cock 
roaches, cellar-beetles, meal-worm beetles, and 
dung-beetles. 

With the aid of Dr. Scrinzi and the local chemist, 
we made known that we offered to pay a reward for 
each rat and mouse captured alive or freshly killed. 
We organized a rat-catching squad of boys, bought 
and distributed numerous traps of various types atl 
made arrangements with the chemist.» who kind 
undertook to pay for us the premium, receive the 
dead rodents, slit them open and place the: 
in a formaldehyde solution to await dissection 
and examination. Thus we thought we hal 
started a formidable crusade against the Lag- 
arina rats and mice, but the first week's outpu: 
was so disappointing that we decided to increase 
the reward to ten times the original figure 
Yet.the higher premium brought no better results 
The people told us it was a bad season for rat 
catching. Most of the rats and mice were out in 
the fields, where they could find plenty of food, and 
those who remained behind were exceedingly wary 
and shunned traps. 

Then I placed a number of steel-traps myself in 
the most likely places and with every precaution. 
following the instructions so clearly set forth in the 
book on ** Rats and How to Destroy Them,” recently 
published by our late, much regretted, associate, 
Mr. Mark Hovell. I was greatly helped in this work 
by a young, intelligent loeal butcher, Signor Claudio 
Agostini, who took thé keenest interest in our 1nves- 
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tigations. Consequently, a dozen rats were soon 
caught; all belonged to ‘the same species, Rattus 
norvegicus, and one of them, an aged female, 
trapped in the neighbourhood of a pigsty, proved of 
the greatest interest, being affected by two different 
neoplasms: a mammary tumour on the right side, 
above the third nipple and a large papillomatous 
growth in the cardiac portion of the stomach. The 
latter neoplasm seeméd to have grown out of worm- 
galleries excavated in the gastric pavimentous epi- 
thelium by a Trichurine worm of the genus Hepati- 
rola. Dr. Bonne undertook the study of these neo- 
plasms and his sections show that the mammary 
growth was a benign fibro-adenoma, whilst the gas- 
trie tumour was a true cancer, an epithelioma, with 
à worm or worms involved in its fabrie. Sir Lenthal 





Fig. 29.—CEsophagus of heifer from Villa Lagarina with 
numerous gongylonemas beneath epithelium. 


theatle, who has examined Dr. Bonne's slides, fully 
grees with his findings and statements. 

We captured and examined about ninety rats in 
llla Lagarina, twice finding mammary tumours, 
ut once only carcinoma. In no ease did we find 
ny Gongylonema, though a majority of the rats 
vere infested with other nematodes such as Tricho- 
omoides in the urinary bladder and Hepaticola in 
he eardiae portion of the stomach. On the other 
and, all the local cattle, slaughtered at Villa Lag- 
rina, presented more or less numerous gongylo- 
emas bedded in the «esophageal epithelium. The 
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first gongylonema seen in a Lagarina bovine was 
found by the butcher’s sister, a girl of sixteen, to 
whom I had shown a photograph of a sheep’s gullet 
full of these worms sheltered in their sinuous gal- 
leries. After this her brother Claudio serupulously 
examined every cesophagus and constantly furnished 
us with material for our experiments. 
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Fic. 31. — Onthophagus taurus. &. 


Notwithstanding the absence of gongylonemas in 
the miee and rats we were able to eapture in Villa 
Lagarina, we carefully examined cockroaches (Blatta 
orientalis and Blattella germanica), cellar-beetles 
(Blaps lethifera), and meal-worm beetles (Tenebrio 
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molitor and T. obscurus), but invariably with nega- 
tive results. 

On the other hand, the examination of dung- 
chafers proved that these lamellicorn beetles did 
harbour the larval stages of the species of gongy- 






TERZI) 


fimetarius, A. hemorrhoidalis, A. erraticus; Cacco- 
bius schreberi, Gymnopleurus strumi, Oniticellus 
fulvus, Copris lunaris, and Geotrupes mutator. Of 
these, only four were found to be harbouring the 
encysted larval forms of Gongylonema, they were: 





Via, 34.--Aphodius fimetarius. 9. 





Fia. 33.— Caccobius schreberi. 


lonema found in the local cattle. Several kinds of 
dung-beetles were collected in Villa Lagarina and 
its immediate neighbourhood and determined by 
Mr. Blair; they were the following: Onthophagus 
taurus, O. opacicollis, O. furcatus, O. muchicornis, 
O. lemur, O. ovatus; Aphodius subterraneus, A. 





Fic, 35.—Aphodius hemorrhoidalis. 


Onthophagus. taurus, Oniticellus fulvus, Caccobins 
schreberi, and Aphodius hemorrhoidalis, alb «t 
which are new to science as hosts of Gongylon e me 
Indeed, hitherto, no one seems to have studied. the 
intermediary hosts of the cattle gongylonem:s 


(Gongylonema scutatum) in Europe. 


es 
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(Fic. 36,—Encapsuled Gongylonema larva (third stage) from Onthophagus taurus. 
(x about 110.) 


The dung-chafers were collected by Drs. Baylis 
and Pan, Mr. Blair and myself in the droppings of 
cattle in various places where cows used to be taken 
out to graze. One of the more convenient places 
was behind the church, an area of waste land 
through which ran, or rather trickled, a small brook. 
Another good place was the strip of communal land 





Fig. 37.—Encapsuled Gongylonema larva (third stage) from 
Onthophagus taurus. (x about 100.) 


along the left bank of the river Adige. Pats of 
cow-dung, in the open, usually swarmed with dung- 
beetles, of one or more kinds, and with the larve 
of various kinds of flies. In stables, dung-chafers 
were never found. Therefore, it is obvious that the 
infestation of oxen must take place in the open and 
that the eattle must necessarily swallow, possibly 





Fio. 
of cattle, from an experimentally-infected Blattella. 
100. One larva is still enclosed in its capsule, the other has 
been liberated. 


38. — Two third-stage larve of the Gongylonema 


(x about 
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with the grass, gongylonema-infested dung-chafers 
who, in turn, become infested in excrement con- 
taining the eggs of the worm. 





Fic. 39 


.— Blattella germanica (L.). 


It is possible, how- 


g. 


ever, that larvæ of the third stage may be taken 
up by cattle, or man, in water, having escaped from 
crushed insects trodden under hoof or drowned in 
shallow water. Indeed, fully developed larve may 
leave their eysts and live in water for days. It 
was probably by drinking at the Fiumicino fords 
that Signorina Ottaviani contracted her infection 
One day, frightened by a savage sheep-dog, she 
drank deeply of the muddy water. 

Several experiments were made to ascertain 
whether household insects could foster the larval 
forms of Gongylonema scutatum and whether the 
larvie of the cattle form, artificially reared in these 
insects, or naturally fostered in their usual alter 
native hosts—the dung-chafers—could continue 
their development and reach full maturity in rats 
These experiments proved successful and of great 
interest. In the first place, the two available kinds 
of cockroaches: Blatta orientalis and Blattella ger- 
manica were fed on gongylonema ova taken from 
worms found in the gullets of sheep and oxen, vith 
the surprising result that while the German cock- 
roach (Blattella germanica) was easily infected. the 
larger and darker Oriental cockroach (Blatta orient- 
alis) invariably proved refractory. 

Then several rats were fed on dung-beetles col- 
lected at random, of which probably only four ot 
five per cent, were harbouring gongylonema larve. 
Others were fed on the smaller cockroach (Blattella 
germanica) artificially infected and probably always 
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40.— Blatla orientalis Fo!. 9. 
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containing many encysted larve 
stage of development. 
tory rats, fed on gongylonema larve taken from dis- 
sected dung-beetles (Onthophagus taurus, Cacco- 
bius schreberi) and cockroaches (Blattella germa- 
nica) proved to be infected, and in both cases the 
recovered worms—a single immature gongylonema 
in each case—were found, not in the cardiac portion 
of the host’s stomach, as is usually the case with 
rats naturally or artificially infested with the rat 
gongylonema (Gongylonema neoplasticum), but in 
the esophagus, which is just as constantly the 
natural habitat of cattle and sheep gongylonemas 
within their definitive hosts. However, too much 
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at the ultimate sarily falls into synonymy. Likewise, if rat 
Two of our London labora- and mouse do harbour the same species of 


gongylonema, as I am inclined to believe, then 
ilie rat and mouse gongylonema should retain the 
name Gongylonema minimum given it by Molin in 
1857, when he first described it and made it the 
type species of his new genus of Spiruroid worms. 
This being so, the names Gongylonema musculi 
(Rudolphi 1819), Neumann 1894 and Gongylonema 
neoplasticum (Fibiger and Ditlevsen 1914), Ran- 
som and Hall 1916, would fall into synonymy. 
Rudolphi’s name Filaria musculi was a nomen 
nudum and Dujardin’s '' Filaire de la Souris ” a 
vernaeular name, therefore neither has any status 


Fic. 41.— Blatta orientalis nymph. 


importance must not be given to this location, 
because the rat gongylonema may also affect the 
esophagus and tongue in naturally infected rats and 
frequently the esophagus in laboratory infected 
rabbits and guinea-pigs. These experiments have 
been fully detailed in a paper by Dr. Baylis, who, 
assisted by Dr. Pan and my daughter, Miss Juliet 
Sambon, carried them out in Trento under the most 
trying conditions, in an improvised laboratory—at 
times a veritable furnace. 

If the gongylonema found in cattle be 
the same as that infesting swine, then, as 
suggested by Dr. Baylis, Gongylonema pulchrum 
Molin 1857 is the correct name for it and 
Gongylonema scutatum (Mueller 1869) neces- 


whatever in nomenclature. The latinized name 
proposed by Neumann in 1894 is antedated by 
Molin’s name Gongylonema minimum 1857. How- 
ever, there are difficulties. With regard to the gongy- 
lonema of swine, as I have already stated, there are 
slight differences in size and visceral location which 
distinguish it to a certain extent from that of cattle, 
and, with regard to the mouse gongylonema, we 
should not forget the smaller forms found by, 
Rudolphi in Austrian mice and described indepen- 
dently by Dujardin and by Molin. The recognition 
of host-races, or subspecies, would overcome these 
difficulties, 

Examination of the gullets of cattle infested with 
gongylonema often revealed papillomatous growths 
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in the form of nodular, villous or coralline pro- 
minenees, but I have no reason to suppose 
that they were necessarily dependent on the 
presence of the worm. I have seen identical pro- 
liferations of the papille and their overlying epithe- 
lium in gullets of cattle without gongylonema, and 
in animals bred in distriets apparently free from 
this parasite. 

We did not go to Villa Lagarina solely to study 
Gongylonema ; our object was to endeavour to find 
out, if possible, why cancer showed peculiar limita- 
tions in its topographical distribution, why it affected 
eertain houses or groups of houses leaving others, 
in the vicinity, untouched, 

Suspicion having fallen, since long ago, on rats, 
mice, black-beetles, churchyard-beetles and other 
vermin infesting old buildings, it was our pur- 
pose thoroughly to investigate these house-pests 
and anything else that might explain. well-ascer- 
tained restrictions of the disease to particular 
streets, blocks of houses, or isolated cottages. 

As stated, we found no Gongylonema in the rats, 
mice, cockroaches, cellar-beetles and meal-worm 
beetles of Villa Lagarina, but the number of mice 
and rats examined was, unfortunately, very meagre. 
On the other hand, we found Gongylonema ram- 
pant in the local eattle and dung-beetles. Swine 
we were unable to examine, because none were 
being slaughtered at the time, but, from our 
own researches in neighbouring localities, we know 
that they do harbour this nematode-parasite when 
pastured. 

The absence or great rarity of Gongylonema in 
household vermin, its restrietion to cattle and 
dung-chafers, whilst necessarily minimising the im- 
portance of any part it might play in the incidence 
of cancer in Villa Lagarina, did not exclude it. 
Indeed, if Dr. Baylis is right in assuming identity 
between swine and cattle gongylonemas, the local 
cattle harboured that very form (Gongylonema pul- 
chrum) which has been reported from man both 
in Europe and America. 

Twenty-three cancer cases had been reported 
in Villa Lagarina since 1884. In none had the 
neoplasm affected the csophagus, but three were 
oral (two palate, one mouth), sixteen gastrie and 
two mammary, In the remaining two the site 
was not mentioned.  Hitherto, Gongylonema in 
man has been found solely about the oral cavity 
(lips, floor of mouth, tongue). 

That Gongylonema is capable of favouring cancer 
growth is fully proved by the numerous observations 
and experiments of Fibiger, Wassink, Yokogawa and 
others on the gastric carcinoma of rats brought about 
both naturally and experimentally by Gongylonema 
neoplasticum, Moreover, whilst carrying out our 
parasitological researches in Villa Lagarina we had 
* the good fortune of finding a wild rat with a gastric 
carcinoma associated, not with a Gongylonema, but 
with another nematode, a new species of Hepaticola, 
which, like Gongylonema, excavates sinuous galleries 
and oviposits between the layers of the pavement 
epithelium of the cardiac portion of the host's 
stomach. Had Gongylonema been there instead of 


Hepaticola, no doubt the same result would have 
followed. Indeed, when Baylis and I first found 
Hepaticola living in galleries burrowed within the 
epithelium lining the cardiac portion of rats’ 
stomachs, we both thought and, in our papers of 
1924, suggested that probably Hepaticola might 
bring about the formation of neoplasms just like 
Gongylonema, This prevision has now been verified. 

An Italian veterinary surgeon, Major S. Raffaelli, 
has just made an inquiry into the prevalence of 
Gongylonema in food animals slaughtered at the 
abattoirs of Ravenna, Cesena, Forli, Faenza, 
Imola and Bologna, He examined 1,970 bovines 
and found Gongylonema in 20 per cent. In sheep, 
of which he examined 2,800, he found the per- 
centage as high as 70. He examined 380 swine 
and found Gongylonema only once in a hog that 
had been reared in the open. In fifteen equines 
he found nothing, whilst in 490 birds (fowls and 
turkeys) he says he once found Gongylonema 
(? Gongylonema ingluvicola) together with “molt 
tricocefali o meglio tricoblasti '' (? Capillaria). These 
results agree in every way with those previously 
obtained by Baylis and myself in Bologna and 
Faenza, in the autumn of 1924. - 

In the Trentino we found the distribution of 
Gongylonema infestation in cattle to vary consider- 
ably in different places. In a general way. 
we found it to be very prevalent in the Lower 
Valley of the Adige, infrequent or, maybe, totally 
absent in the region of the Upper Adige and in the 
valleys of La Pusteria. 


A New SpEcIEs or HEPATICOLA. 


In October, 1924, Dr. Baylis and I examined a 
number of rats caught in the yard of the Municipal 
Slaughter House at Bologna and found their livere 
literally crammed with the ova of Hepaticola hepa- 
lica, The egg-musses embedded in the hepatic 
substance gave the more or less cirrhotic livers the 
peculiar speckled appearance characteristic of 
coccidiosis. In the stomachs of these same rats we 
found nematode-worms lying within sinuous galleries 
excavated in the stratified squamous epithelium of 
the cardiac portion. At first sight we thought we 
had found specimens of the rat gongylonema 
(Gongylonema neoplasticum), but examination of 
the extricated worms proved that they were not 
gongylonemas, but Trichurine of the genus Hepa- 
licola. We noted the unusual location of these 
worms and, at the time, thought that previous 
authors had overlooked this location and described 
them solely from the liver. Here, certainly, they 
(Hepaticola hepatica) are usually found, often dead 
and disintegrated, within tracts filled with their 
resistant lemon-shaped ova. The material collected 
in Bologna (livers and stomachs of infested rats’ 
was brought to London and deposited in the Zoo- 
logical Department of the British Museum (Naturs! 
History). f 

Last summer, in Villa Lagarina, again we found 
Hepaticola in the stomachs of several of the rats 
examined, but here the livers of the infested ani- 
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mals were all normal and entirely free from Hepati- 
cola eggs. This fact was striking and instructive. 
Remembering my observations on the two schisto- 
somes (Schistosoma h:matobium and S. mansoni), 
which, frequently together, affect man in Egypt, I 
felt certain that in the case of Hepaticola also we 
were confronted by a similar duality of species, each 
one affecting its own particular habitat, 
Obviously, the whip-worm, Trichocephalus hepa- 
ticus, first described by T. L. Bancroft, of Brisbane, 
New South Wales, in 1803, and given generic rank, 
under the name of Hepaticola, by Hall in 1916, was 
not present in the Villa Lagarina rats examined by 
us, but was found in the Bologna rats together with 
another, hitherto undescribed, gastrie species again 





found, but this time alone, in the rats of Villa 
Lagarina. I believe I shocked my colleagues when 
I informed them, somewhat dogmatically, that we 
had before us a new species of Hepaticola, differing 
biologically, and no doubt morphologically also, in 
body and eggs, but my excuse is that I was fully 
convinced of the fact and needed no closer scrutiny 
or exact measurements to affirm it. Indeed when, 
on his return to London, Dr. Baylis was able to 
compare the Hepaticola eggs laid within the worm- 
galleries in the gastric epithelium of the Villa Lag- 
arina rats with those taken from the livers of the 
Bologna rats in his keeping, he recognized the cor- 
Teetness of the assertion. His recent paper on the 
Subject (JOURNAL OF TropicaL MEDICINE, August 1) 
Sives a description of the new species and details 





the differences found between the ova of Hepaticola 
hepatica, with their radially striated outer shell, 
and those of the new species which, owing to its 
visceral location, has suggested the correlate name 
of Hepaticola gastrica. 

Hepaticola gastrica is the parasite we found in the 
Villa Lagarina rat presenting a gastric carcinoma, 
In this case, the worms were found not only in 
galleries between the layers of pavement epithelium 
which line the cardiae portion of the rat’s stomach 
—some of them at the very base of the papillo- 
matous tumour—but, as Dr. Bonne’s sections 
clearly show, in the very growth itself, suggesting 
that they, their eggs and galleries, had been incor- 
porated in the neoplasm the growth of which they 


Fic, 42.—Hepaticola gastrica (original). 


may have incited. Maybe, the worms had actu- 
ally sown those specifie organisms which had pro- 
duced, first the papillomatous growth, then, later, 
its conversion into a veritable cancer by a process 
of metabiosis, such as is witnessed in the ripening 
of certain soft cheeses in which successive micro- 
organisms follow and displace one. another, one 
species being necessarily dependent upon the action 
of another, 

The latter view is confirmed by the researches of 
Wassink in Holland, who showed me evidence of 
Hepaticola associated with tumour formation in the 
stomach of Amsterdam rats, and of Beatti, in 
Buenos Aires, who, on three occasions, found 
tumours (papilloma, sarcoma and epithelioma) in 
three different rats harbouring a gastric hepaticola 





which, tentatively, he mentioned under the name 
of Hepaticola hepatica, but which no doubt must 
have been our Hepaticola gastrica. 

These observations made by us in Italy, by Was- 
sink in Holland, and by Beatti in the Argentine, 
show that, under suitable conditions, Hepaticola 
gastrica, like Gongylonema — neoplasticum, may 
favour, or even incite, the production of neoplasms 
in the rat and, maybe, in man also, since species 
of both Gongylonema and Hepaticola have been 
found to occur in Homo sapiens. 

Hepaticola hepatica, as I have stated in discussing 
the mouse Gongylonema, was first seen by Rudolphi 
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Lebert in France, in the common hare by Nicoll n 
England, and in the prairie dog and beaver by 
Weidman in America. 


TRICHOSOMOIDES CRASSICAUDA. 


A worm frequently found in the Villa Lagarina 
rats was T'richosomoides crassicauda. This singular 
nematode, inhabiting the uropoietic organs (renal 
pelvis, ureters, urinary bladder), was discovered in 
Ireland by Bellingham in 1840. Rayer, in 1843, 
found it in the urinary bladders of brown rats cap- 
tured in Paris knackers' yards, and proposed to call 


Fic. 43.— Trichosomoides crassicauda from urinary bladder of Villa Lagarina rat, male in female's uterus (original). 


(1819) and Molin (1857), but both confounded 
it with Gongylonema minimum Molin 1857, dis- 
covered in the same mouse. This is obvious from the 
fact that while some of the worms (Gongylonema) 
were lodged in the stomach, others (Hepaticola) 
were “in hepate ’’ (Rudolphi) and ‘‘ were extri- 
cated with difficulty from the piece of liver in which 
they were embedded ” (Molin). Now we know that 
no gongylonema has ever been found in the liver, 
whilst Hepaticola hepatica is essentially a liver para- 
site and that it is most difficult to separate it from 
the liver substance. 

Hepaticola hepatica has been found not only in 
tats (Rattus rattus and Rattus norvegicus), mice 
(Mus musculus) and man, but also in the rabbit by 


it Trichosoma muris decumanis. Dujardin (1845) 
pointed out that it differed from Trichosomes especi- 
ally in the relative length of the anterior and pos- 
terior portions of the body and should be placed in 
a separate genus. Von Linstow, in 1874, made it 
the type of a new genus for which he proposed the 
name of Trichodes, but this name being preoccupied 
by Trichodes Herbst, 1792, coleopteron, it was 
changed to Trichosomoides by Railliet in 1895. 
The mature female occupies the urinary bladder 
of its host and is a long attenuated worm measuring 
from 11 to 12 mm. in length. The male, seldom 
over 2 mm. long, is usually found parasite-like, or 
rather as an inquiline, in the female's vagina or 
uterus—a strange ease of sexual dimorphism similar 
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to that of Bonellia among the Gephyrea, the micro- 
scopic males of which live in the female’s nephri- 
dium, which acts as a duct for the spermatozoa, In 
young specimens, taken from the pelvis of the kidney 
or the ureters, the female is only about three times 
as long as the male it harbours, but, after reaching 
the urinary bladder, owing to the considerable 
growth of her reproductive organs, she becomes 
more than ten times the length of the male now lost 
in the mass of eggs which fill the uterus. One, two 
or more males may be found in the same female 
with their anterior extremities invariably turned 
towards the sexual aperture. Fig, 43 shows a young 
female from the urinary bladder of a Villa Lagarina 
rat with the male in situ. The male is easily dis- 
cernible within the female's body by the bead-like 
vesicular cells which, as in the female, strung on to 
the posterior part of the esophageal tube, are char- 
acteristie of all Trichinelloidea. 

In a paper entitled '' Trichodes crassicauda spe- 
cifica, eine causa directa in der Aetiologie der Tumo- 
ren " (Beitrage zur klinischen Chirurgie, P. v. 
Bruns, Band LXXVI, Heft 3, Tubingen), Dr. 8. 
Lówenstein states that he found papillomata and 
even malignant growths associated with the para- 
sitism of this worm. These changes had occurred 
not only in the epithelial lining of the bladder where 
the adult worms usually are found, but, sometimes, 
also in the ureters and in the renal pelvis. Not 
only the young worms, but more particularly the 
eggs seemed to be the cause of epithelial prolifera- 
tion, and the author thought that the ensuing 
neoplasms might be the result of some peculiar 
toxic substance excreted by the nematode. 

In Holland, Dr Wassink showed me several rat 
bladders affected by this parasite. He considered 
Trichosomoides responsible for tumour formation 
as well as for calculosis, which he frequently found 
associated with its parasitism, 

Papillomas in association with Trichosomoides 
crassicauda have been reported by Saul in 1914 and 
by Thomas in 1924; both authors found female 


worms either partially or entirely embedded in the 
epithelial proliferations. 

In Villa Lagarina we found Trichosomoides to be 
rather common; as a rule two or three worms were 
present in the urinary bladder, but once I counted 
as many as seven, ‘Twice we found calculosis asso- 
ciated with it, never any new growth. 

The scarcity of urinary calculi and the absence 
of neoplasms in the bladders of the several rats 
examined in Villa Lagarina, during our short stay 
there last summer, in no way disproves the agency 
of Trichosomoides in the production of new growths, 
an agency which has been proved by the 
observations of Lówenstein, Wassink, Saul and 
Thomas. Indeed, a parallel example was pre- 
sented by the larval form of Hydatigera cras- 


sicollis, which, though frequently found in the 
Villa Lagarina rats, was never seen associ- 
ated with sarcoma. Yet numerous observa- 


tions and experiments have proved, beyond doubt, 
the agency of this bladder-worm in the production 
of hepatie sarcoma in rats. 


Muspicea borreli. 


In a short note appended to the publica- 
tion of my Paris lecture in the JOURNAL OF 


TropicAL MepicinE AND. Hyarene (February 2, 


1925), I described a minute round-worm found 
by Professor A. Borrel in Strasbourg mice 
and given me for determination. This worm 


being unlike any known nematode, I proposed 
to establish for it the new genus Muspicea and call it 
Muspicea borreli. Borrel had found it in the reti- 
cular layer of the skin and in the inguinal and 
mediastinal lymphatic glands, also in and about 
cancerous tumours of the mammary glands. 

Since publishing my note, I have read Haaland's 
paper on “ Spontaneous Tumours in Mice” (Fourth 
Report of the Imperial Cancer Research Fund, 1911). 
Haaland examined a number of old London mice and 
found specimens of Borrel's nematode in the connec- 
tive stroma of the mammary gland, in lung and pleura. 





Fic. 44.— Muspicea borreli Sambon, 1925. 
Young female. 
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Fig. 45.— Muspicea borreli Sambon, 1925 


a. immature form. 


They were exactly like those he had seen previously 
in Borrel's laboratory, and the photographs illustrating 
his paper show that they were identical with those 
I have had the opportunity of examining. The worms 
found were invariably females, either immature or 
fully mature, and newly extruded larvas. The absence 
of males led Haaland to surmise that fertilization 
must occur elsewhere. 

Specimens of the subcutaneous nematode, together 
with an intestinal Oxyurid found in the same mice, were 
sent by Haaland to Professors Shipley and Leiper for 
identification. These helminthologists identified the 
Oxyurid as Oxyuris tetraptera (since made type of a 
new genus: Aspiculuris Schulz, 1924), and stated 
that: " The worm in the subcutaneous tissues cannot 
with certainty be identified with any of the forms 
described; in general character and mode of occur- 
rence it resembles most closely Ollulanus tricuspts.” 

The male being as yet unknown, it is difficult to 
assign the systematic position of Borrel’s nematode. 
It is very doubtfully related to  Ollulanus, as 
suggested by Leiper and Shipley. The esophagus 
only slightly swollen posteriorly, the single uterus, 
the granular eggs, the viviparity agree, but it differs 
from Ollulanus .tricuspis not only specifically, but 
also generically and very strikingly. Its mode of 
occurrence is also different. 

The female of Muspicea borreli measures from 3 to 
3°40 mm. in length, that of Ollulanus tricuspis barely 
1 mm., yet the embryos of the latter measure, 
according to Leuckart, 320 microns in length, 
whilst those of the larger nematode measure only 
270 microns. The anterior end of Muspicea borreli 
is invariably straight, that of Ollulanus tricuspis 
according to Cameron "usually coiled upon itself" 
(spirit specimens ?). The posterior extremity in Mus- 
picea borreli terminates in a bilobed tail with 
mammilloid lobes between which opens the anus. 
In Ollulanus tricuspis the posterior extremity is 
produced 0'03 to 0'04 mm. beyond the ventrally 
placed anal aperture and terminates in three or more 
cusps. At maturity, Muspicea borreli is merely a sack 
packed with a multitude of embryos all equally 
developed, while Ollulanus tricuspis shows only one 
to three large embryos at a time (Leuckart). 

The embryos described by Leuckart as those of 


b. posterior extremity. 


Ollulanus tricuspis are not only longer, but almost | 
uniform in thickness throughout and their tail is pro- 
longed into a sinuous appendix. The «esophagus is 
equal to a third or a half of the total length of the | 
body (Leuckart). Those of Muspicea borreli are | 
shorter, broader at the posterior extremity which ends 
in a bilobed tail preceded by two large papilla-like 
projections, one on each side of the body; the œso- 
phagus is less than a sixth of the total body length. 
Of Ollulanus tricuspis only the larve are said 
to be found in mice, usually coiled up and encysted 
just like Trichinella larve in the musculature or 
connective tissue. The adults are parasites of the 
cat and dwell within the gastric mucosa. Cat and 
mouse, therefore, are, according to Leuckart, the 
two alternating hosts in the life-cycle of Ollulanus 
tricuspis. In the case of Muspicea borreli the adults 
(so far only females seen in all stages of development 
and new-born larve are found free and motile in the 
subcutaneous tissue and lymphatic glands of mi 
the mouse, therefore, is the definitive host and: 
fosterer of the larval stage; the intermediate 
probably will turn out to be some arthropod. 
From the first, when he found this nemato 
Borrel suspected that it might play some mediate ps 
in the production of cancer in mice. He had fonn 
it in association with mammary carcinoma and in 
case of lymphoma, also in the subcutaneous tissue 
tar-painted mice in process of developing cance! 
Indeed he suggested that the presence of the wor 
and its embryos might explain why cancer develops | 
in some tarred mice and not in others. | 
Haaland, supporting this view, says: “ Whatever. 
may be the life-history of these nematodes, it ts 
natural to associate their presence with some of the 
local or diffuse inflammatory changes in the connec 
tive tissue of the mamma, for which, as yet, there is 
no other adequate explanation. It is evident that the 

















‘Cameron has recently claimed to have shown that w=" 
Leuckart regarded as the larve of Ollulanus in mice were 
reality those of Synthetocaulus abstrusus, a lungworm of :* 
cat. No other worm belonging to the family Metastrongy!i- + 
of which Synthetccaulus is a member, is known to pass throu. 
an intermediate host, and Cameron's experiments appear 
require confirmation. 
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nematodes are capable of setting up intense inflamma- 
tory processes. The site where they have rested for 
some time (encapsulated ?) is lined by a zone of leuco- 
cytes, and other signs of inflammation follow their 
path. This occurs while they are living; when they 
lie dead in the tissues a violent reaction with leucocytes 
and round cells and phagocytosis is set up, and the 
nematodes soon become unrecognizable. The mixture 
of acute and chronic inflammation in the interstitial 
tissue with sclerotic changes is quite characteristic 
and in the majority of cases where this picture has 
been found it has been possible to demonstrate the 
round worm. It must be pointed out that the change 
is essentially one of the loose connective tissue, and 
the mammary gland is involved only indirectly and in 
so far as it is embedded on all sides in this tissue.” 
“The frequency of interstitial changes—inflamma- 
tion and sclerosis—in the mamme of old normal mice 
of the material of the laboratory is striking. There 
is evidence that the presence of nematodes in the sub- 
cutaneous tissue may be made responsible, at least to 
a large extent, for such interstitial changes. In several 
cases these changes co-exist with typical nodular 
hypertrophy, and this association suggests that the 
different pathological changes, inflammatory processes, 
sclerosis and cellularity of the connective tissue, and 
the nodular hypertrophy of the epithelium, may be 
linked together and referred to a common cause, the 
presence of nematodes in the subcutaneous tissue." 


HETERAKIS ISOLONCHE. 

Heterakis isolonche is a parasitic nematode limi- 
fed to certain species of pheasants (Phasianus col- 
thicus, P. reevesi, Chrysolophus amherstia, C. 
pictus, Genneus nycthemcrus, &e.) and responsible 





Fic. 46. 


for a fatal nodular disease of the cæca first noticed by 
Klee in Germany in 1891, and by Railliet in France 
the year following. It has been reported since from 
Italy by Galli-Valerio in 1896, from England by 
myself in 1908, from Holland by Wassink in 1916, 


and from North America (United States and Canada) 
by Schwartz in 1924. Several other authors, such 
as Letulle and Marotel (1901), Lucet and Henry 
(1911), have described the neoplastic spindle-celled 
texture of the Heterakis nodule. Railliet proposed 
to call the disease ** verrucose typhlitis ’’; it is now 
gencrally known by the name of nodular typhlitis. 

In my first Cancer Report, I mentioned finding 
Heterakis isolonche! in a Manchurian Eared- 
Pheasant (Crossoptilon mantchuricum), and I gave 
& photomicrograph of a section through the cecal 
nodules showing the structure of the new growth, 
which resembles that of like nodules formed by 
other parasitic nematodes such as Spirocerca san- 
guinolenta, Physaloptera tumefaciens, Gisophagos- 
tomum apiostomum. 

In 1916 Dr. Wassink published a very interesting 
monograph, ‘‘ Over Gezwellen bij den Fazant, 
veroorzaakt door cen Worm, ” illustrated by beautiful 
coloured plates. Like previous authors, he described 
the nodules as consisting of bundles of spindle- 
shaped cells, some made of larger cells with oval, 
lightly staining nuclei, others of smaller cells with 
more deeply staining nuclei. Groups of large cells 
and groups of small cells often lying side by side, or 
both types of eells may. be present in the same 
bundle. The intercellular substance is scanty in 
amount and difficult to detect. The new capillaries 
are lined by a single layer of endothelial cells. The 
cellular clumps are separated from one another by 
connective tissue and the nodule is completely 
encapsuled. The histological appearance of the 
growth is that of spindle-celled sarcoma, or of a 
many-celled fibroma. The neoplasm is usually con- 
fined to the cæca, but may occasionally occur in the 
large or small intestine. It lies under the mucosa, 
between mucous and muscular coats, but it may 
invade the muscular coat and even reach the serosa, 
Just like a plant gall, it is invariably associated with 
the presence of a parasitic larva. Metastases (with- 
out worms) are unknown, 


! In 1908, in a paper on ‘ The part played by Metazoan Para- 
sites in Tropical Pathology ” (JOURNAL oF TROPICAL MEDICINE, 
January 15, 1908, I pointed out that probably Heterakis 
isolonche, as also Ascaris lumbricoides, Syngamus tracheal, 
Spirocerca sanguinolenta, Strongylus vulgaris, CEsophagostomum 
apiostomum, and other helminths, did not reach their 
ultimate station (habitat of fully mature stage) directly by 
sliding down the gullet or the wind.pipe, as was generally 
believed at the time, but that they penetrated either skin 
or mucous membrane and actively migrated through the 
body, travelling by way of the blood-stream, or along lymph 
vessels or connective-tissue paths, stopping on the way, in 
suitable organs, for growth and development. Thus Spirocerca 
sanquinolenta, which occurs in dog, fox, wolf, and other 
animals, is usually found in fibromatous nodules in the 
esophagus or stomach, just like Heterakis isolonche is found 
in cæcal nodules, and one might well think with Morgagni 
(1764), with Davaine (1860), with more recent authors that the 
dog's blood-red worms, in their larval stage, had bored their 
way through the mucosa and settled in the loose connective of 
the submucosa there to attain maturity, were it not that 
spirocerca nodules may be found also in the most diverse parts of 
the body such as the duodenum, the lungs, the bronchia, the 
trachea, the nasal cavities, the lymphatic glands and the walls 
of the aorta. Likewise, Strongylus vulgaris, in its adult stage, 
is found in the horse's cecum, but its immature stages are 
found in the lungs. the liver, the mesenteric ganglia, and more 
especially in the anterior mesenteric artery where they produce 
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Wassink seems inclined to believe that the growth 
is brought about by the secretion of some chemical 
substance which incites cell division. 

Some authors state that they have found mature 
worms in the cecal nodules of pheasants infested 
by Heterakis isolonche. This is possible, because 
here they reach maturity, but I have found only 
immature worms and, as a rule, larval forms. Quite 
recently (1924) Schwartz has corroborated the pre- 
sence of only early stage larve and immature forms 
in the nodules, whilo larger mature forms occur in 
the Iumen of the cæca. He believes that the early- 
stage larve enter first the ceca and, penetrating the 
cecal mucosa, encyst in the submucosa, there to 
grow and attain maturity. So far, experimental 
evidence is lacking. 

Schwartz states in his paper that ‘‘ Lucet and 
Henry re-examined the material which formed the 
bases of the reports of Railliet and Lucet (1892), of 
Letulle and Marotel (1901), and Sambon (1908), and 
found that the heterakids involved were not Hetera- 
kis galline, but Heterakis isolonche.’’ The inclu- 
sion of my name in this list is out of place; Lucet 
and Henry never examined any material of mine, 
neither did I ever mention finding Heterakis galline. 
My specimens were diagnosed from the first as 
Heterakis isolonche, and, unlike Schwartz, I did not 
find any free specimens of Heterakis galline in the 
ceeal cavity of the pheasants I examined, whilst, 
like and before Lucet and Henry, I did find sexu- 
ally mature specimens of Heterakis isolonche, 

Relying chiefly on literature, Wassink proposed 
the establishment of a new species under the name 
of Heterakis neoplastica for the exceptionally large 
specimens he had found in the cæca of gold pheas- 
ants in Holland. Dr. Baylis, to whom I handed 
over the heterakids kindly given me by Dr. Wassink, 
compared them with material in the parasitological 
collection of the British Museum (Natural History), 
and came to the conclusion that the formation of à 
new species was not justified, the alleged differences 
being due chiefly to insufficiency or inaccuracy of 
description by previous authors, 


the well-known worm aneurysms first discovered by the Dutch 
anatomist, Fridrik Ruysh, in 1665. There can be no doubt 
that the blood-stream is the highway followed by a host of 
parasites. Indeed, in some, intra-uterine infestation has been 
observed. Here, in the absence of all other forms of infest- 
ment, necessarily, the young migrating parasite must have 
reached the placenta by way of the uterine arteries and the 
foetus through the umbilical vein. 

When I first suggested (JOURNAL oF TROPICAL MEDICINE, 
January 15, 1908) that Ascaris in animals and man did not 
develop directly in the small intestine after ingestion of 
the embryonated egg, but migrated through the body and 
sojourned in certain organs, such as the liver, before re-enter- 
ing the bowel at maturity, I was laughed at. Now the 
researches of Stewart (1916), Yoshida (1917), Ransom, Foster, 
Cram, Fiilleborn, Brumpt, Mosler, Lutz and others have fully 
confirmed my views, yet only Manson (Brit. Med. Journ., 1917) 
remembered my researches at the Prosectorium of the London 
Zoological Society and stated in his review of Stewart's work, 
** This certainly goesa long way to prove Sambon's view that 
before attaining sexual maturity the parasite must enter the 
tissues of its human host. Sambon pointed out that the papilla 
or beak, a conspicuous feature in the larval ascaris, indicated 
that the little organism at an early stage of its existence bores 
its way into the tissues.” 


OPISTHORCHIS FELINEUS. 


Among the various helminths capable of inciting 
cancer in man, I mentioned, in my second report 
(February 2, 1925), the tiny, reddish liver-fluke, 
Opisthorchis felineus, discovered in 1884, by Rivolta, 
in cat and dog in Italy. I recalled that, already 
in 1901, Askanazy had found this trematode in 
association with primary hepatic cancer among the 
fisher-folk of the Baltic coast. He described the 
lesions it produces: the congestion of the liver. 
the proliferation of the epithelium of the obstructed, 
dilated, bile-canaliculi, the appearance of new-formed 
bile capillaries, the proliferation of the connective 
tissue, the hypertrophy of the glands and the pro- 
duction of adenomatous and papillomatous forma- 
tions followed by cancerous degeneration, the whole 
clearly determined by parasitic irritation. 

Cancer of liver and gall-bladder is exceptionally 
common among the fishermen of the Baltie shores. 
What can be the cause? Dr. Rindfleisch’s researches 
elicited the fact that the fishermen of this region 
are in the habit of eating raw fish, especially during 
their fishing cruises, hence they are heavily infested 
by Opisthorchis felineus; the biliary ducts being 
crammed with hundreds of the minute, lanceolate 
ent-flukes. 

Since its discovery in Italy, Opisthorchis felineus 
has been found in France, Hungary, Roumania, 
Eastern Prussia, Holland, Sweden, Russia, Siberia, 
Japan and Tonquin, not only in the cat, but also in 
dog, fox, glutton and man. 

The life history of Opisthorchis felineus has been 
worked out by Askanazy. The ciliated miracidium, 
which escapes from the operculated egg-shell, in- 
vades a fresh-water molluse (probably Dreissensia 
polymorpha); later, having reached the cercarii 
stage, it leaves the molluse and encysts in the skin 
and musculature of some species of eyprinoid fish, 
such as earp (Cyprinus carpio), barbel (Barbus bar- 
bus), roach (Rutilus rutilus), tench (Tinca tincai. 
bream (Abramis brama), or Ide (Idus idus). Man. 
eat, dog and other definitive hosts became infested 
by eating these fishes raw or underdone. 

Verdun and Bruyant, in Tonquin, found Opisthor- 
chis felineus associated with a slightly larger 
hepatic fluke (Clonorchis sinensis) of man and 
certain fish-eating mammals such as dog, cat, badger 
and marten. Kobayashi (1911) discovered that, like 
Opisthorchis — felineus, Clonorchis | sinensis als’ 
has for second intermediate hosts certain fresh. 
water fishes, such as Pseudorasbora parra, Leuco- 
gobio güntheri, Acheilognathus lanceolata and Carms- 
sius auratus or the ‘ gold-fish," in the skin and 
flesh of which it lies in ambush. Clonorchis sinensis 
is widely spread among the coast inhabitants ©! 
China, India, Indo-China and Japan, and it is on 
account of this peculiar coastal distribution thi! 
as early as 1908, Professor H. B. Ward was able : 
suggest fish as the probable cause of infestation 

These two liver-flukes are joined, in China and 
Japan, by a third trematode, Schistosoma japontcum 
a blood-fluke which also gives rise to a grave biliar 
cirrhosis, long known in Japan by the name of 
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Katayama disease, from the district of Katayama. 
According to Professor Katsurada, this schisto- 
somiasis is very common in the central provinces 
(Bingo, Yamanashi, Hiroshima) of Japan and even 
more so at Saga, in the Island of Kyushu. Now, 
from a totally different source, I learn that, in this 
very island of Kyushu, primary cancer of the liver 
is three times more frequent than in the rest of 
Japan. Is not this striking? Does not the coin- 
cidence of the greater prevalence of liver-fluke in- 
festation with the greater prevalence of liver-cancer 
in the same area indicate a very probable relation- 
ship of cause and effect? 

Opisthorchis felineus, Clonorchis sinensis and 
Schistosoma japonicum produce, every one of them, 
biliary cirrhosis which may well be looked upon as a 
"pre-eancerous " condition, since obviously it 
favours the development of hepatie sareoma. In 
Japan, in China, in India, the connection between 
biliary cirrhosis and primary hepatic cancer is well 
known. 

But that which forcibly demonstrates the cancer- 
inciting agency of Opisthorchis felineus is an ob- 
servation which has all the distinctiveness of a pur- 
posely made laboratory experiment., 

On the so-called ‘‘ Amber Coast’ of North-east 
Prussia, together with Opisthorchis felineus we find 
the “ broad. taneworm ” (Diphyllobothrium latum) 
which begins life by entering the body cavity of 
some fresh-water copepod such as Cyclops strenuus 
or Diaptomus gracilis. When the latter is swallowed 
hy some fresh-water fish, such as pike (Esor lucius), 
burbot (Lota lota) or perch (Perca fluviatilis), 
the cestode larva ('* plerocercoid "") eneysts among 
the various organs or the musculature of the fish, to 
be ingested finally by man, eat, dog or fox. 

The Kurisches Haff, in East Prussia, between 
Königsberg and Memel, is a bay or lagoon five miles 
in width, cut off from the Baltic by the Kurische 
Nehrung, a narrow peninsula or land spit 60 miles 
long and 1 to 2 miles wide; made of high sand dunes 
(some 250 ft.) partly covered with serub, grass- 
associations and trees planted, at great cost, to 
fix the dunes. On it are a number of fishing villages 
with an aggregate population of 2,300 inhabitants 
who still speak Kurish, a dialect of the Lettish 
tongue, The low and swampy mainland coast is 
trenched by numerous fresh-water streams which 
empty into the bay; the larger are the Russ, Minge, 
Dange, Gile, Arge and Deime. There are no streams 
on the peninsula. The fisher-folk inhabiting the 
onnee Nehrung are exactly like those of the main- 
land coast in type and habits, 

Primary cancer of the liver is common on the 
mainland coast, yet it is said to be absent from the 
Kurische Nehrung. How explain this difference? 
The inhabitants of the peninsula and those of the 
mainland coast are both equally infested with the 
broad tapeworm (Diphyllobothrium latum), but only 
those of the mainland coast harbour the liver-fluke 
(Opisthorchia felineus). Among the shifting sand 
dunes of the peninsula there are no streams and, 
therefore, no fresh-water snails. The absence of 
streams with fresh-water fish and molluses, the very 


local habitats of the majority of fish which foster 
the liver-fluke and probably a greater consumption 
of salt-water fish explain the absence or rarity 
of Opisthorchis felineus in the inhabitants of 
the peninsula and, no doubt, as Herxheimer sug- 
gests, the absence of opisthorchiasis, or helminthic 
biliary cirrhosis, explains the absence of primary 
hepatie cancer. 





Fic. 47. 


PHYTOLOGICAL RESEARCHES. - 


In order that I might leave nothing unattempted 
in the study of cancer houses and their surround- 
ings, I sought, and fortunately secured, the expert 
and able co-operation of Mr. J. Ramsbottom, 
mycologist in the British Museum (Natural His- 
tory). I was anxious to collect and determine the 
various kinds of fungi found in the woodwork of 
houses, cellars and stables and to ascertain which 
are the species that attract fungus-eating arthro- 
pods, 1 such as cellar beetles (Blaps) and wood lice 


1 We Know. not when man first availed himself of 
moulds and other minute fungi to ripen and flavour some 
of his cheeses, such as Roquefort, Stilton, Gorgonzola, 
Brie, Camembert—nor do we know when he first began to 
cultivate mushroom gardens in natural caves or artificial 
cellars, but here, certainly, he was anticipated by certain 
beetles (Scolytidm) and by neotropical ants belonging to 
the myrmicine tribe Attii, who feed almost exclusively on 
fungi. The attiine ants grow their fungus food in sub- 
terranean chambers, on mulch beds made of leaves and 
flower-petals chewed to a pulp, mixed with dung and 
wetted with their own digestive juices. Now, without 
these digestive ferments, the fungus spores could hardly 
germinate. We have, therefore, between ant and fungus 
a true and strange symbiotic association, discovered by 


Thomas Belt in Nicaragua and ably investigated by 
Moeller, Tanner, Von Ihering, Dr. Goeldi and Jakob 
Huber. I had the opportunity of studying it in Jamaica 


thirteen years ago. The gardens seem to be pure cultures 
of a single fungus; the tiny plant is never allowed to form 
aerial hyphe or fructifications, but, instead, through long 
domestication and selection on the part of the ant “ cham- 
pignonniste," it has been made to produce many rounded 
swellings or food-bodies (bromatia) on its hyphae, minia- 
ture * Kohlrabi heads," as Moeller has termed them. 
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(Oniscoidea) so frequently found in stables, cellars 
end damp lower floors of rural dwellings. 


Cancer and Dry-rot. 


It is well known that the dry-rot fungus (Meru; 
lius lacrymans) and other hymenomyeetous pests 
(species of Polyporus, Poria, Coniophora, Fomes, 
Trichothecium, Rhacodium, &c.) of woodwork in 
damp dwellings and cellars have long been looked 
upon as injurious to health and, by some (Klug and 
others), as causative of cancer. This alleged canceri- 
genous property of house fungi, however, and more 
especially of Merulius lacrymans, the true ‘‘ house 
fungus,’’ has been disputed by Gottschlick, Fliigge, 
Frief, Mez and other competent mycologists. 


Toadstools and Cancer. 


In his report on fungus pests found in the human 
dwellings and stables of the Trentino, Mr. J. Rams- 
bottom has casually mentioned a few of the mush- 
rooms locally used as food. In Italy, the con- 
sumption of esculent fungi, fresh or dried, is large, 
not only in quantities, but also in the number of 
species, I have seen the market-places of Trento 
and Bolzano ablaze with the gold-yellow of the 


piles of ''finferli " or ‘‘ galetti’’ (Cantharellus 
cibarius) exposed for sale. I have feasted on 
Cesar’s mushroom—the — **uovolo " (Amanita 


4i 


cesarea),—on ''spugnola " (Morchella deliciosa), 
on '' porcino " (Boletus edulis) and other species, 
all truly delicious, and shall be pleased to eat them 
again, even though a good lady of Trento assured 
me that fungus eating may give rise to cancer. 

The belief that certain ‘‘ toadstools’’ cause 
eancer is old and general among the peasants of 
the forest department of the Landes, in south- 
western France, where a fungus of the phalloid 
group, the beautiful, but malodorous ‘‘ lattice 
stinkhorn ” (Clathrus cancellatus) is actually called 
'** cancer ” and is avoided carefully. When found, 
it is usually buried beneath a thick layer of earth, 
lest someone should touch it inadvertently and there- 
by contract the dread disease. Jean Thore, a physi- 
cian, of Dax, who mentions this belief in his ‘‘ Essai 
d'un Chloris (Flora) du Département des Landes,” 
1808, says: '' The peasants imagine, I know not 
why, that whosoever touches it, acquires the dis- 
ease by the name of which the plant is designated." 
Badham, in his ** Treatise on the Esculent Funguses 
of England," says they ‘‘ call it Cancrou, or cancer." 

Possibly the exceedingly offensive indoloid scent 
of the fungus, not unlike the putrescent odour of 
the fetid '' ichor’’ exuding from an ulcerated car- 
cinoma, may have suggested the belief. 

Clathrus cancellatus is not uncommon through- 
out the Mediterranean region; northwards, it ex- 
tends to the Channel Islands, the Isle of Wight, 
Belgium and Holland. Linneus saw it for the first 
time. between Amsterdam and Haarlem in 1735. 
It has been collected at a few stations in Florida 
and Georgia in the United States of America. 

When young and still enclosed in its volva, it 
looks like an egg and is so called. At maturity, 


the investing membrane bursts and the plant 
springs up, like a Jack-in-the-box, not by rapid 
growth but by expansion of its cells. It has a 
striking appearance; a red spheroidal receptacle 
of lattice-work composed of obliquely anastomosing 
bars. To the upper part of its inner surface is 
attached the greenish, viscid gleba, or fruiting 
portion, which, deliquescing, becomes excessively 
fetid. The noisome odour of putrescence attracts 
carrion-flies needing proteolytic organisms to 
liquefy the flesh on which they oviposit and thus 
prepare their maggots’ pap. By this means, so 
frequently used in flower-pollination, by the 
Aroidee and other fly-alluring plants, Clathrus 
insures the dispersion of its spores. 

The ‘‘ eggs’’ of Clathrus cancellatus are eaten 
by Italian peasants, just as those of another 
species, named Clathrus cibarius, are used for 
food by the natives of New Zealand. 


PLANT CANCER. 

With regard to plant cancer, my investigations 
were limited almost entirely to the ascertainment 
of its presence in the districts visited. 

Crown-gall is well known to the agriculturists, 
pomologists and wine-growers of the Trentino, 
who call it “‘ gozzo” (goitre), '' rogna '" (scab) 
and '' marezzo ° (crispation). 

The very day we reached Trento, I noticed in 
the garden of the Hótel Mayer a rose-bush present- 
ing a remarkable example of fasciation—a straight, 
flat, ribbon-like stem over 3 ft. high and about 
2 in. broad. This striking malformation, usually 
brought about by the penetration of foreign organ- 
isms into the growing point, has been produced 
experimentally by the inoculation of Bacterium 
tumefaciens (Smith). 

In Villa Lagarina, an intelligent youth of the 
Bolner family (which had lost three of its mem- 
bers from cancer) when asked about ‘* gozzo” in 
plants, at once procured me a specimen from among 
firewood, stacked in a corner of the courtyard where 
we were, and told me he had seen the disease on 
cherry, peach, almond and grape. 

At the Provincial Agricultural Institute in S 
Michele, on the Adige, Signor Giglio Boni, Lecturer 
on fruit-growing, said erown-gall was well known in 
the distriet and occurred in the institute's nurseries. 
He showed me several striking specimens in the 
institute's museum and, later, kindly sent me a 
typieal root-gall upon cherry. 

At Trento, Commendatore G. Catoni, President 
of the Provincial Agricultural Council, gave me 
several specimens of erown-gall from apple, pest 
and grape with some notes on the disease which, 
translated into English, read as follows :— 

* This disease has been known to our agriculturists for 
nt least a century, though the specific cause remained a 
mystery. No great importance was attached to it at first. 
because its incidence was sporadic and caused little 


damage. 

“ In 1910 nursery stock was affected more frequently 
by crown-gall, first in the nurseries of the Upper Adige, 
later in those of the Trentino. 
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“After the war, on account of frequent complaints 
iade by fruit growers, I paid special attention to this 
lady which, as a rule, after some years, leads to the 
eath of the infected plant. 

" Nursery stock imported from Germany was made the 
bject of scrupulous examination and, in latter years more 
articularly, we noticed a recrudescence of the disease 
specially in plants which reached us from Northern 
ermany, whence the disease seems to have been intro- 
uced. 

“ By means of a vigilant Custom House service we have 
een able to withdraw from circulation, and thereby 
estroy, many infected plantlets. 

“The plants more frequently attacked are: Peach, 
ear, apple, quince and kaki, or Japan persimmon 
Diospyros kaki). The majority of tumours are found 
pon the roots, but overgrowths may occur on stem and 
imbs. 

“I am now awaiting the result of investigations. which 
re being carried out in the localities more heavily and 
eriodically affected, whilst myself attending to a series 
f experiments throughout the region in order to study 
he effects of the inoculation of Bacterium tumefaciens on 
‘arious kinds of fruit trees planted in different soils. At 
he present moment I am not prepared to indicate the 
ndemic areas, but, at the end of the inquiry, I trust I 
nay be able to map out the more heavily infected centres 
vithin the region. 





Fio, 48.— Sir James Cantlie and Surgeon-General Rho, 
Italian Navy, examining an enormous growth on elm tree at 
Buntingford. (Photograph by Dr. Sambon, taken in 1899.) 











FiG. 49. — Crown gall on apple tree. 


" Meanwhile, I believe I can assert that the injury 
caused by Bacterium tumefaciens is steadily increasing 
from year to year. 

“Information received from other Italian regions also 
shows that considerable importance is ascribed to the 
damage caused by Bacterium tumefaciens, This organism, 
accordiug to experts, is exhibiting a decidedly infectious 
character. 

'" With regard to remedies, there is, so far, nothing 
sure, nothing positive.” 

In Milan, at the superb Serotherapeutie Institute, 
directed by Professor Belfanti, we were shown a 
number of tomato plantlets whieh had been inocu- 
lated with pure cultures of Bacterium tumefaciens 
and presented the characteristic swellings. 

In the Province of Rome, on my way from Sam- 
buci to Saracineseo, while climbing the steep mule- 
path that leads to the old Saracenie fortress, I 
noticed that the hedging brambles were tumoured. 
Some of the swellings were large pithy galls pro- 
duced by a gall-wasp, others, along the stem, were 
characteristic of crown-gall, a disease which fre- 
quently affects the blackberry, as also its close 
relative the raspberry, though the overgrowths on 
the latter usually are smaller and confined to the 
crown and roots. 

Two main cultures clothe the fertile valleys of 
Tridentine Venetia: grape and pomaceous fruits. 
Vitieulture was by far the more extensive in the 
past, but, within the last half century, the cultiva- 
tion of pomaceous and drupaceous fruit trees has 
increased greatly and is now displacing the bacchie 
vine, The chief fruit-culture is that of the apple, 
in several excellent varieties, then follow pear, 
peach, apricot, cherry, walnut and chestnut. All 
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tnese and the grape-vine are more or less susceptible 
to crown-gall. I have seen the disease, in its 
'" gall," '' broom "" and ‘‘ hairy-root " forms, on 
rose, pear, apple, cherry and grape. I have seen 
it also, whitish, translucent, almost opaline, on a 
geranium (Pelargonium) in a flower-pot at the 
window of à house in Lavis. That crown-gall is 
a serious disease of the grape-vine in Northern 
Italy is a faet long known, and, indeed, it is to the 
study of the ''rogna " or “ tuberculosi " of the 
grape in Italy that we owe our knowledge of the 
disease.’ 

Travelling through Holland and Italy one is im- 
pressed by the frequency of woody knarls and warty 
overgrowths on, trees, especially when the latter are 
planted in elose rank along the interminable country 
roads and canals. Some of these overgrowths, on 
collar, stem or limb of poplar, elm, chestnut or 
willow, doubtless are true plant-cancer. All, whether 
burrs, cankers, wood-nodules or witch’s-brooms, so 
far as we know their cause, are the outcome of 
parasitism. 

Dr. Erwin F. Smith's remarkable investigations 
and Dr. Ferdinand Blumenthal's recent experiments 
have focused attention on crown-gall and, no 
doubt, more may be expected from their researches. 

Crown-gall (erown-knot, limb-gall, root-gall, hairy- 


Fic. 50.— Crown gall on pear tree, 








Fia. 51.— Crown gall on grape-vine. 


root, woolly-root or plant-cancer) is a disease of 
world-wide distribution remarkable for the large 
number of plant families subject to its ravages. 
Among some of the best-known host-plants are: 
tobaeco and many food-plants such as potato, cab- 
bage, cauliflower, tomato, turnip, carrot, sugar- 
beet, red-beet, radish and lettuee, hop, clover and 
medie, blackberry, raspberry, grape, cherry, plum, 
peach, apricot, pear, apple, quince, :almond, chest- 
nut, walnut and avoeado. Numerous floral and 
ornamental plants are subject to its attacks, I need 
but mention the rose, carnation, geranium, ehrysan- 
themum, honeysuckle, sunflower, oleander, poplar 
and willow. 

For obvious reasons, crown-gall is more prevalent 
and better known in cultivated than in wild plants. 
just as animal-cancer is more prevalent and better 
known in domesticated than in wild animals. 

Whilst in some plants the disease more commonly 
affects the ''erown " (that part where root and 
stenr meet) or the rocts, often giving rise to bunches 
or tufts of closely matted rootlets with enlargements 
at their base (hairy-root), in others (quince, poplar) 
it produces gall-like swellings on various portions of 
the limbs and twigs, often covering an entire limb 
with irregular warty outgrowths. 

The malignancy of crown-gall- in plants varies 
considerably. As a rule, it is greater in Dicoty- 
ledons than in Monocotyledons. In many woody 
trees it does not seem to cause much injury. Thus, 
in pear, apple and cherry, its action is usually slow, 








ir well-rooted trees may outgrow the disease in a 
sar or so, but there are varieties of apple in which 
appears to be very destructive. Grape, peach, 
mond, raspberry, rose and willow are seriously 
jured and frequently killed. Other plants, such 
; olive, onion and garlic, seem to be immune. 

In susceptible species the amount of damage de- 
ands greatly on the age of the plant and on the 
cation of the new growth. Young plants are more 
viously injured and may be killed by a terminal 
id inoculation. In severe attacks the affected 
ants become stunted and sickly, their leaves 





Fic, 52.—Longitudinal section of pear-tree stem with 
crown-gall, showing tumour-strand. 


mall and chlorotic (yellow), while unfruitfulness 
as been noted. 
It was Dr. Erwin F. Smith, doyen of American 
lant pathologists, who, in 1909, first pointed out 
he striking resemblance existing between the 
rown-gall of plants and malignant animal tumours. 
aike cancer in man, so the plant overgrowth 
*gns with frenzied hyperplasia. Its cells pro- 
ferate in an abnormal manner, dividing hastily, 
epeatedly, immaturely and with extraordinary 
apidity ; they become small, atypical, disoriented, 
xhibiting a strong affinity for stains. Their 
Teatly reduced cytoplasm contains numerous coarse 
Tanules, On account of incomplete development, 
he tumour-cells assume an embryonic appear- 
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ance; they divide mitotically or amitotically and 
their nuclei may be lobed or cleft; often several 
nuclear fragments are seen in one cell. 

The rapidly multiplying cells foam up, as it were, 
into a mass of non-capsulated, small-celled neo- 
plastie tissue supported by a variable amount of 
stroma and of twisted, distorted, thin-walled vessels 
(tracheids and sieve tubes corresponding roughly to 
blood-vessels and lymph channels) developed out of 
the surrounding normal tissues, 

As the tumour grows, it destroys contiguous 
tissues by compression or infiltration, but, finally, 
being subject to early decay, on account of imper- 
fect vascularization, it is in turn destroyed by a 
variety of disintegrating bacteria and fungi. 

The structure of the neoplasm varies according 
to the tissue primarily affected. The majority of 
tumours are made up of the ordinary ground or 
parenchymatous-cells (cortex, pith, medullary-ray- 
cells) and may well be compared to the connec- 
tive-tissue growths or sarcomata of animals; others, 
being composed mainly of epidermal elements, 
parallel the epitheliomata; others again, containing 
teratoid elements in addition to cancerous cells, 
are fully comparable to the atypical teratoid tumours 
of man and animals. ' ] 

Embryonal teratomata in crown-gall were first 
óbserved by Smith in 1916 in shoots of red-flowered 
pelargoniums and since repeatedly obtained in a 
great variety of plants (Citrus, Lycopersicum, 
Okra, Brasscia, Beta, Nicotiana, Ricinus, Opuntia, 
Rosa, Fuchsia, Hibiscus, Allamanda, &e.) by 
stimulating proliferation either in the leaf axils 
wherein lie dormant buds, or in toti-potent cells 
capable of reproducing shoots. 

In the **wonder plant ” (Bryophyllum pinnatum), 
called *' life-plant '' in the Island of Barbados, where 
I first saw it, adventitious plantlets invariably de- 
velop in a normal way from the marginal indenta- 
tions of its leaves, whenever the latter are torn off 
the stem. The Barbadians suspend fragments of 
the leaf by a thread to watch the ‘‘ wonder.’’ These 
leaf-plantlets eventually grow into normal plants, 
but in crown-gall we witness a strange awakening 
of toti-potent cells induced by a pathogenic stimu- 
lation, and the shoots, buds and roots which arise, 
form, as a rule, a jumbled mass of incomplete, dis- 


. torted structures which soon perish. 


The most striking feature of crown-gall, the 
feature which certainly likens plant-eaneer to ani- 
mal-cancer, is the development of secondary tumours 
from the primary neoplasm invariably reproducing 
the structure of the mother tumour, no matter where 
arising. These secondary tumours are lateral off- 
shoots from a tumour-strand, a continuous chain of 
proliferating tumour-cells exactly like the chain of 
cancer-cells which in animals spread along the 
lymphaties by a process of continuous forward 
growth. Mr. Sampson Handley has termed it 
'* permeation ” and proclaimed it to be the ‘ master 
process of cancer dissemination." These parenchy- 
matie tumour-stránds in plants are sometimes large 
enough to be clearly visible to the naked eye in both 
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cross and longitudinal sections, but more often con- 
sist of a thread of cells so delicate that it is diffi- 
cult to recognize them, even under the microscope. 

Nothing could have seemed stranger, more puzz- 
ling, than to find in secondary tumours the charac- 
teristic elements of the tissues in which the primary 
growths arose, such as bone in brain tumours, the 
bright yellow seeretion of bile in lung metastasis, 
lignin (wood) and the concentric closed structure 
of a stem, or again '' root-structure ’’ in leaf-galls, 
yet nothing is easier to understand when one remem- 
bers that secondary tumours arise either in direct 
continuity with the primary growth by means of 
tumour-strands, or from detached portions of pro- 
liferating tumour-cells carried through the vascular 
system to another part of the host’s economy and 
there ingrafted. 

The initial tumour in every instance, so far as 
we know, appears in a wound caused either by 
sunseald, the battering of hailstones, agricultural 
implements or the gnawing, puncturing, boring of 
rodents, insects or nematodes. 

The size of the overgrowth may vary from one 
to several inches in diameter. At first it is small, 
relatively smooth and soft, whitish, greenish or 
slightly roseata, almost translucent; later it in- 
creases in size, becomes hard, warty and browned. 
As in animal-caneer, so also in plant cancer, the 
youngest growing part of the tumour is at the 
periphery, while the oldest, decaying, necrotic part 
is central. 

In plant-eancer, as in animal-cancer, the disease 
recurs after excision or cauterization, unless the 
whole of the morbid growth is removed. Sometimes 
crown-gall recedes of its own accord just as cancer 
may disappear, for unknown reasons, in animals 
and man. Finally, l'ke malignant tumours in ani- 
mals, plant-eancer ean be grafted on to other plants 
of the same species. 

The parasitie nature of crown-gall had been sus- 
pected long ago, indeed, experiments by numerous 
investigators had proved that the disease is com- 
municable, because infection of susceptible plants 
was obtained by planting young trees in the vicinity 
of diseased ones, by burying fragments of galls in 
contact with the roots of sound trees, by grafting 
and by inoculation with macerated galls. Bacteria 
were incriminated by Corvo in 1885, by Cuboni in 
1889, by Comes in 1892; other phytopathologists 
suggested fungi. ` As late as 1900 we found Professor 
Toumey suspecting a myxomycete which he names 
Dendrophaqus globosus. 

The credit of having demonstrated the bacterial 
nature of the disease, by means of inoculations from 
pure cultures, belongs to F. Cavara, Professor of 
Botany in the Royal University of Naples. 

* Although Cavara’s account is meagre,” says Dr. 
Erwin Smith, “ there is little doubt in the light of our 
own experiments that he had the right organism and 
reproduced the disease with it as he says he did. His 
experiments, however, were so few in number that they 
did not convince anyone and were generally overlooked." 

Cavara studied erown-gall in the grape-vine from 
material obtained near Venice. He published a 





preliminary note in 1895, a fuller paper in 1897 and | 
a third one in 1890. As first pointed out by him. — 
the gall-forming baeterium occurs in small number: 
scattered through sound-looking tissues and is very 
diffieult to see when stained. He says:— 


“ I cultivated the bacterium in gelatine prepared with 
green shoots of the vine, and the Petri dish poured plates 
gave circular, flat colonies’ of nacreous hues, which did 
not liquefy the surrounding gelatine. . . . With cultural 
material many times renewed by transfer, I made inocu- 
lations in the Botanic Garden of Pavia. T-shaped 
incisions, after careful sterilization, were inoculated 
either in the lower internodes of shoots of the year, w 
in the upper internodes, while as many were simp! 
incised without inoculation of the virus for purpose o 
control. Of two European grape-vines, one was inoculated 
in four of its branches, the other merely incised for 
control. All of the four inoculated branches producci 
overgrowths, not of large dimensions, it is true (1 to 
1-5 cm. in diameter), but of the same form and structur 
as those on the Udine vines." A 


In 1907, Smith and Townsend published thi 
results of their researches on ecrown-gall made in 
the cultivated marguerite, or Paris daisy (Chrysun 
themum frutescens). Like Cavara, using sub-cul 
tures descended from agar-poured-plate colonies 
they introduced this organism by means of needl: 
pricks into healthy daisies and other plants (tobacco, 
potato, tomato, sugar-beet and peach) and, under 
favourable conditions (young tissues), succeeded in 
reproducing characteristic tumours in 100 per cent. 
of infections. From these experimentally obtained 
overgrowths the inoculated organism was recovered, 
cultivated and again successfully used to reproduce 
the disease. Control plants remained invariably 
healthy while punctures made with sterile needles 
never gave rise to overgrowths. 


“I insert my infected needle," says Dr. Smith, “ and 
I obtain a tumour. I insert a sterile needle and the 
wound heals normally. Into one branch of a young Pars 
daisy I set my infected needle fifty times and obtained fifty 
tumours; at the same time into the twin branch I set 4 
sterile needle fifty times and obtained no tumours what- 
soever, but only a normal healing of the wounds." 


Smith and Townsend proposed the name i 
Bacterium tumefaciens for the crown-gall organism 
Its morphological and cultural characters are ns 
follows :— 


Bacterium tumefaciens is a short rod with rounded ends. 
motile by 1-3 polar flagella; measures 1-2 to 2:5 micron: 
by 0-5 to 0-8 microns; neither spores nor capsules demot- 
strated; pseudo-zodgloee occur; involution forms present: 
stains with the usual aniline stains; Gram-negative; ot 
agar, slow, four to six days at 25°; filiform, raised, white, 
glistening, somewhat slimy; potato, growth rapid, white. 
smooth, wet-glistening; gelatine stab, filiform, no lique- 
faction; blood serum, moderate; broth, ring or pellich 
clouding absent or inconspicuous; milk,  coagulaticr 
delayed, curd not peptonized, litmus gradually blued 
then reduced;*silicate jelly, slow white growth; Cohr: 
solution, scanty or absent; Uschinsky's solution, scanty 
not viscid; NaCl bouillon, 4 per cent. inhibits, 3 per cen! 
retards; bouillon over chloroform, growth unrestrained 
no gas from sugars; ammonia is produced; nitrates ret 
reduced; indol production small; thermal death-point 5! 
optimum reaction between — 14 and — 24 Fuller's seas 
opt. temp. 25? to 28°, max. 37°, min. positive at O° ; kil: 
readily by drying; moderately sensitive to sunliz!*. 
invertase and rennet thought to be produced. 
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From the first, when together with his associates, 
Dr. Erwin Smith isolated Bacterium tumefaciens 
from erown-gall overgrowths, he thought that the 
same, or a very similar organism, might be the in- 
citing agent of cancer in animals and man. At that 
time, when pathologists denied the parasitie nature 
of caneer in man and animals, when many phyto- 
pithologists denied the very existence of bacterial 
diseases in plants, the suggestion of a schizomycete 
causative of eancer in man, animals and plants must 
have seemed preposterous. Yet Smith inoculated 
Kacterium tumefaciens in brook-trout (Salmo 
irrideus) and other cold-blooded animals, persevering 
in spite of obstacles and failures. 

In a paper on '' Cancer in Plants," read before 
the Seventeenth International Congress of Medicine, 
held in London, August 1913, Dr. Smith said :— 

“I have obtained indications, at least, in fish inoculated 
with this organism, of overgrowths which seem to me 
suggestive of sarcoma. I will not say much here about 
animal inoculations, because I am not so sure of my 
ground and, further, because I have not obtained large 
and striking growths of the inoculated animals, such as 
I did in my control plants. In fact, I was so much dis- 
couraged with the result of my first inoculations on brook 
trout made now five years ago, that I contented myself 
with simply fixing the material, and did not have any 
sections cut from it for nearly two years. It then 
occurred to me that while I had not obtained striking 
growths in the fish, the sections might give some helpful 
indications. Sections were, therefore, cut from a number 
of inoculated fish, and while many of them showed what 
I took to be inflammation only, others gave indications 
of what seemed to me to be the beginnings of sarcoma. 
I was interested enough in'the matter to repeat the 
experiment in 1912-13, and again obtained what I take to 
be substitution of connective tissue cells for muscle-fibre 
m various inoculated fish, but, again, no well-developed 
tumours, only small nodules." 

The trout, inoculated by Dr, Smith with cultures 
of Bacterium tumefaciens in the eye-socket, de- 
veloped several times small nodular growths in the 
eye-‘muscles and elsewhere, but died before it could 
be determined whether these growths were really 
malignant neoplasms. Usually the inoculated fish 
lied of septicemia due to the inoculated bacteria. 
In one instance a practically pure culture of Bac- 
terium tumefaciens was plated from the dorsal 
"orta of an inoculated trout and crown-gall was 
reproduced in sugar-beets with subcultures from its 
colonies. 

In 1915, Friedman, Bendix, Hassal and Magnus 
claimed to have discovered Bacterium tumefaciens 
in man, associated with various morbid conditions 
such as intestinal ulcerations, purulent meningitis 
and synovitis. By means of this organism, isolated 
from human fæces, they were able to produce 
typical, rapidly-growing tumours in plants (Pelar- 
qoniumy, 

Quite recently (1925), Professor Ferdinand Blum- 
enthal, Director of the Cancer Laboratories of the 
great Charity Hospital, in Berlin, and his assistants, 

yy, Hans Auler and Fraulein Paula Meyer, have 
claimed the discovery of Bacterium tumefaciens in 
human cancer, On examining the juiee extracted 
from a breast carcinoma, Paula Meyer found a rod- 
shaped organism which proved to be Bacterium 


tumefaciens, not only on account of its morpho- 
logical and cultural characters, but also because, 
inoculated into sun-flower plants, it gave rise to 
typical crown-gall overgrowths. 

In consequence of this unexpected finding, thirty 
malignant neoplasms of various kinds (sarcoma, car- 
cinoma) were examined and Bacterium tumefaciens, 
or some (one or several) elosely related organisms, 
found in twelve of them (8 carcinomas, 2 sarco- 
mas, 2 ceancroids) Pure cultures, when obtain- 
able, were inoculated into laboratory rats, mice and 
guinea-pigs; they gave rise to new growths which 
attained the size of a small pea, then receded; they 
could not be grafted. Further inoculations of the 


.organism, mixed with sterile diatomaceous earth, 


as an irritant, and with lymph from the ‘‘ brawny 
arm "' of a patient suffering from breast-earcinoma, 
yielded more definite results; the new growths 
reached the size of beans in mice and rats, that of 
small cherries in guinea-pigs; they proved more per- 
sistent, formed metastases and were transplantable. 
Histologically, the inoculation growths were, for the 
most part, mixed tumours, but the transplants re- 
sembled more and more the well known sarcomas 
and earcinomas of mice and rats, 

The said bacteria were only found at the peri- 
phery of soft, opened human tumours, never in hard, 
closed ones; they could not be demonstrated in the 
new growths experimentally produced by inocula- 
tion, and were never found either in metastases or 
transplants. 

Since Bacterium tumefaciens has been found in 
association with metastasizing tumours, not only in 
the most diverse plants, but also in animals and 
man, it becomes imperative that we should under- 
stand the nature of the association and the mode 
of action of the bacterium, if any, in producing 
overgrowths. 

In the first place, we should know the exact 
location of the organism within the tumour tissues. 
Unfortunately opinion varies considerably on this 
point. Cavara (1897) found the specific organism 
senttered through the vessels and tissues of the 
cortex in the smaller and younger growths. '' They 
do not form distinct foci," says he, '' but are found 
scattered here and there in the various tissues.” 

Recently (1923) A. J. Riker made an effort to 
locate the organism in the tissues He studied 
erown-gall in the tomato plant, examined the tissues 
at different stages of gall-formation and scrutinized 
the secondary as well as primary growths. '' The 
evidenee,'' he says, '' seemed to indicate that the 
organism was living between the cells of the host. 
Its intereellular position and its scarcity apparently 
contributed to the difficulty of demonstrating it in 
the tissues. Under certain conditions the organism 
was found to travel through the: vaseular bundle. 
This resembles a method of distribution of cancer 
in animals.” 

Wilfrid Robinson and H. Walkdern, in “A 
Critical Study of Crown-gall" (1928), state that 
they were ‘‘ able to demonstrate conclusively zoo- 
glea strands of Bacterium tumefaciens along inter- 
cellular spaces and protoxylem vessels forming 


276 











THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE.  [Aug. 16, 1926 





centres for pathological disturbance and gall pro- 
duction along the tract.” 

Dr. Erwin F.. Smith, on the other hand, has 
repeatedly asserted that the bacterium is not found 
either in vessels or intercellular spaces, and there: 
fore must lie concealed within the granular, deep- 
staining cytoplasm of the tumour cells; there are 
no indieations of its presence inside the nucleus. 

In 1013, he says:— : 


“ One of the most difficult features of the investigation 
has been the demonstration of the micro-organism in the 
tumour tissues by means of stains. For many years we 
have known that it was present there, because we could 
isolate it therefrom by thc poured-plate method, but when 
we undertook to stain it in the tissues we discovered that 
it would not stain by Gram, that it was not acid-fast, 
and that when it did stain the protoplasm of the cell 
also stained, and such numerous and various granules 
appeared in the microscopic picture that we could not be 
certain whether the few rod-shaped bodies which we saw 
within the cells were actually bacteria or only normal 
constituents or degenerations of the cell contents. Very 
many attempts were made to counterstain the organism, 
so that we could differentiate it sharply. We knew that 
it must be within the cells, because the intercellular 
spaces are free not only from bacteria, but from granules 
of any sort, and also because the vessels are free. Assum- 
ing it to be of a size within the limits of microscopic 
vision, and its size on culture media seems to point to that 
conclusion, the only place where it could be was inside 
the cell. A great variety of aniline stains and various 
preliminary methods of fixing the tissues were tried 
without success. . . . Finally, I decided to abandon the 
aniline stains and try other methods, using salts of the 
heavy metals. We first tricd impregnation with nitrate 
of silver, but without satisfactory results. Finally, how- 
ever, with gold chloride, we obtained clear pictures of the 
micro-organism inside of the cells. By this method 
they have been demonstrated beyond question within 
certain of the tumour cells and have been photo- 
graphed. . .. 

“ It turns out that the organism is not very abundant 
in the cells, and is restricted, it would seem, to a &mall 
proportion of the total number of the cells forming the 
tumour. Its morphology within the cell is essentially 
that of the eame organism grown in pure cultures under 
somewhat abnormal conditions, that is, under such con- 
ditions as lead, in tube cultures or flask cultures, to the 
production of club-shaped and Y-shaped or branched 
involution forms." 

Three years later (April, 1916) he writes :— 

“ I cannot now say unqualifiedly that I have ever scen 
the organism within the cells. At times I have thought 
so, but I am now again in doubt. I have seen under very 
high powers of the microscope in fresh sections occasional 
rod-shaped bodies moving slowly within the cells. All 
attempts at differential staining by means of aniline dyes 
have failed, in spite of repeated trials. Subsequently, by 
means of gold chloride, we stained within certain of the 
tumour cells rod-shaped bodies which I interpreted, per- 
haps prematurely, as the bacteria. They agree in form 
and even show branching rods, but nevertheless may be 
normal organs of the cell. For the present then we have 
to depeud on culture methods and on diffusion methods 
for demonstration of the presence of the bacteria in tle 
tumours." 


Club-shaped, Y-shaped and variously branched 
involution forms, similar to the bacteroids of 
the root-nodule bacteria of legumes, ean be produced 
at wil in cultures of Bacterium tumefaciens by 
subjecting them to unfavourable conditions such as 
cold, exeesa of sodium chloride, the action of a 
dilute acid or of an assimilable sugar. Poured- 





plates made from cultures so treated show tha: 
the majority of the organisms are dead, while th: 
remainder are in a torpid, benumbed condition and, 
therefore, develop slowly in plates, just as the 
ordinarily do when taken directly from the tumours 


** It took us, I am ashamed to admit, about two years,” 
says Dr. Smith, “ to learn that if we would obtain culture- 
of Bacterium tumefaciens on agar-poured plates, we must 
not only inoculate heavily, but we must wait for a perio! 
of more than four days. Usually it requires five to seve: 
days, sometimes ten days, and occasionally fifteen ta 
twenty days for the benumbed organism to recover it: 
normal morphology and vigour and develop in the fora 
of colonies. . . . Since these facts were brought into cle: 
light, it has been easy for us to obtain the organism fra 
young tumours and to reproduce the disease in plant: 
... That there is a numbing of the bacterium in the 


plant, which proceeds as far as death in many instance- | 


is shown by the fact that at no given period are there any 
great number of living organisms in a given bit of tis-ue. 
and often in old tissues none whatever, as demonstrate. 
by the poured-plate method.”’ 

Dr. Smith is inclined to give considerable in 
portanee to these involution forms in the genes: 
of the tumour. 

“ My hypothesis of the tumour-development,” says k 
“is as follows: The micro-organism entering the cells .- 
the result of slight wounds grows rapidly for a time 
Its growth is then inhibited, apparently by its own by- 
products, of which one is an acid (at least in flask 
cultures), As the result of this inhibition many of the 
bacterial rods swell, becoming clumpy and variousl 
branched, giving rise to the so-called Y-bodies There 
then ensues death for many, and a dormant period for the 
remainder. The organisms which are killed outright, by 
the by-products evolved during their previous growth ir 
the cell, are the ones which now stimulate the nucleus t: 
development. This I conceive to take place by endotoxir: 
or other substances, which can now pass readily throuc! 
the dead walls of the bacteria and into the cell cavity t 
stimulate the nucleus. As soon as the nucleus begins t 
divide, its membrane disappears, and its contents (pr 
sumably alkaline) flow into the cell. As the result of t: 
nuclear contents pouring into the cell, and commingling 
with the benumbed bacteria, they take on a new growth. 
pass over into the daughter-cells, and there grow rapidly 
for a short time, whereupon they are again inhibited witt 
the production of the aforesaid involution forms. Tb 
nucleus in the daughttr-cells now divides, and the proces 
is repeated indefinitely." 

With the help of the expert chemists (Alsberz. 
Brewster and Woodward) of the United St: 
Department of Agriculture, Dr. Smith endeavor 
to determine what chemical substance, result: 
from the metabolism of Bacterium  tumefacie s 
might. be the direct exciting cause of the abnorm 
cell-proliferation in crown-gall. Flask cultures wt 
prepared with different strains of Bacterium tun 
faciens (from Paris daisy, hop, rose, poplar) ino” 
lated on a simple culture medium made of substance 
(water, peptone, grape sugar and calcium earbors: 
approximating those naturally occurring in pli 
cells. Other flasks, containing the same medium 
were held uninoculated for control. Before tn 
ing the flasks over to the chemist, Petri-dish >z 
plates were poured from each inoculated flask t 
ascertain whether the cultures continued pure, th 7 
subcultures from each were inoculated into suse” | 
tible plants to determine whether they were st) | 
pathogenic. "Thus various flasks were tested a 











Aug. 16, 1926] THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 277 








worked up separately, with, in the main, con- 


cordant results. 

The chemical analyses disclosed the following 
bacterial produets:. ammonia, amines, aldehyde, 
alcohol, acetone, acetic and formic acids, to which 
Smith adds, inferentially, carbonic acid. All of 
them are substances which pass readily through 
protoplasmic membranes, and Smith points out 
that the majority are ‘‘ just those compounds 
found by Loeb and others to be most efficient in 
starting the development of unfertilized sea-urchins' 
eggs," a fact ‘“‘not only astonishing, but extremely 
suggestive.” 

Experimenting with each one of these substances 
(first water dilutions painted on or injected, later 
their vapours) on several plants subject to crown- 
gall (ricinus, cauliflower, tomato), but in the ab- 
sence of bacteria, Dr. Smith obtained decided 
overgrowths which he looks upon as *''incipient 
erown-gall.'' 

“The overgrowths are small," he says, ' as was to be 
expected from the application of a single slight stimulus. 
They do not continue to grow because they are the 
response to an abnormal outside influence of very limited 
duration, or, to put it in another way, because there is 
n0 parasitic organism back of the growth, as in the case 
of the natural crown-gall, continually to stimulate it by 
means of its excretions. 

“These tumours are either vascularized hyperplasias, 
mixed hypertrophy and hyperplasia, or simple hyper- 
trophies. In them the cells are much more closely com- 
pacted than the parent cells and free from chlorophyll. 
The cells of the hypertrophies are frequently a hundred 
times the volume of the cells from which they have 
originated. In the acetic alcohol tumours there has been 
a great increase in the number of the cells, i.e., the 
development of a true hyperplasia, while in the hyper- 
trophies the component cells appear to be the original 
cells greatly enlarged. 

"Curious vascular displacements and duplications have 
also been obtained, including, in one instance, an entire 
extra vascular cylinder in the pith of ricinus.” 


Further experiments with various salts of am- 
monia, with dilutions of their acid compounds and 
with various foods and poisons also yielded similar 
growths. 

In detailing these experiments in a paper on 
“Mechanism of Tumour Growth in Crown-gall,” 
published in the Journal of Agricultural Research, 
Washington, January, 1917, Dr. Smith expresses 
his views on the causation of crown-gall. He 
says :— 


." The ultimate cause of cell proliferation in crown-gall 
is the schizomycete Bacterium tumefaciens Sm. and T., 
but the mere mechanical irritation due to the presence of 
4 few rod-shaped bacteria in the tissues cannot be the 
direct cause of the proliferation, since other. species cf 
bacteria either have no specific action when inoculated 
into plants or some quite different action. . . . The imme- 
diate or proximate cause of the abnormal proliferation 
must be the chemical or physical action of enzymes or 
other substances produced or activated by the bacteria as 
à result of their metabolism, with a corresponding re- 
action on the part of the plant... . 

“At first I conceived of the crown-gall phenomenon as 
much more complex than it really is. I thought of endo- 
toxins and other complex substances of unknown chemical 
structure as probably the cause of the excessive cell pro- 
liferation, not, however, entirely excluding simpler sub- 
stances, such as ammonia compounds. . . . 


* In the beginning I had what I now believe to be a 
wrong conception of growth. I looked upon: it as some- 
thing that an outside substance could directly stimulate 
into development, but probably it is not that (Weigert, 
Ribbert, Loeb). Growth is the normal function of cells. 
They are always multiplying when they are not inhibited 
by one thing or another; growth, then, if this view is 
correct, comes about not by the direct application of 
stimuli, but indirectly by the removal of various 
inhibitions. . . . 

“As I now see it, tumour growth is not at all a 
chemical phenomenon, but rather a purely physical one, 
a matter of varying molecular vibrations, a development 
dependent on locally increased osmotic pressures which 
cause a movement of water and foodstuffs into the affected 
area. In crown-galls the removal of growth inhibitions 
is brought about, I think, by the physical action of sub- 
stances liberated within the tumour cells as the result of 
the metabolism of the imprisoned bacteria. . . . 

“Tf the cell proliferation in crown-gall is due to sub- 
stances liberated within the cell by the parasite, as it 
seems reasonable to suppose, they must be substances 
either identical with or at least not differing greatly 
in their physical or physiological action from those 
acting on the non-parasitized cell during normal growth 
and division. Of this there can be little doubt for several 
reasons, and especially for the reason that there is no 
evidence of chemical injury either in the tissues surround- 
ing a crown-gall or in the tumour cells themselves, since 
they grow and multiply with a rapidity only to be com- 
pared with that of the cells of normal young tissues. This 
at once removes from consideration all actively poisonous 
(killing) substances and greatly simplifies the problem. . . 

** On the start, it seemed to me probable that ammonia 
given off in small quantities within the cell by the multi- 
plying bacteria must be the sole determining factor in 
the abnormal cell proliferation, since as a diffusible 
stimulant it would enter cells readily, would increase the 
osmotic: pressure, and would tend to enter into soapy 
combinations with the lipoids of the cell surface, thus 
changing the surface tension beyond the point of physio- 
logical cell restraint, whereupon cell division would take 
place. ... 

* Consequently, without entering into further details, 
I wil say that I think I have established my original 
hypothesis—viz., that dilute ammonia causes intumescences 
and renders it probable that ammonia,  liberated 
within the cell in small quantities by the imprisoned 
bacteria, must be one of the causes of the excessive and 
abnormal cell proliferation in crown-gall. Probably amin 
compounds also help to determine it. Since an acid and 
an alcohol are likewise produced by the crown-gall 
bacteria, and this alcohol and this acid (as well as many 
other acids) in pure dilution and also in combination with 
ammonia caused galls or intumescences in my experiments, 
the acid (or acids), the alkalies, and the alcohol must, I 
believe, act together in producing the tumours, and 
osmotically rather than chemically. 

* To conclude, it would seem, therefore, that in local 
osmotic action (possibly in some stages chemical action 
also) of various substances (aldehyde, acetone, alcohol, 
acids, alkalies) thrown into cells and diffusing from them 
in various directions, as the result of the metabolism of 
a feeble intracellular parasite or symbiont, together with 
the resultant counter movements of water and food supply, 
we have, in crown-gall at least, and presumptively also in 
animal neoplasms, the explanation of tumour growth— 
that is, of that extensive multiplication of cells in oppo- 
sition to physiological control which has so long puzzled 
pathologists and all students of overgrowths.”’ 


Whatever may be the ultimate result of the in- 


'vestigations on erown-gall made at the Bureau of 


Plant Industry, U.S. Department of Agriculture, 
by Dr. Erwin F. Smith and his colleagues Brown, 
Townsend and McCulloch), certainly Mey have 
advanced knowledge in plant patholog’ and have 
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brought to the elucidation of the cancer problem 
a most valuable contribution. 

Dr. Smith was the first to call attention to the 
striking similarity existing between crown-gall and 
malignant animal tumours; together with Town- 
send he confirmed and extended Cavara's findings, 
isolated the incriminated schizomycete from over- 
growths in the most diverse plants and gave it the 
name of Bacterium tumefaciens, He pointed out 
that this organism could give rise in plants to neo- 
plasms comparable to the various forms of cancer 
known in man, from a plain connective tissue 
hyperplasia (sarcoma) to a solid embryoma, the 
differences between the various types of tumours 
being due to unlike reactions of the different 
tissucs. He showed that the plant overgrowths 
give rise to secondary tumours, usually repeating 
the structure of the mother tumours from which 
they arise by permeation in the form of long 
strands of infected cells, Finally, suspecting the 
sameness of cancer in plants, animals and man, 
he started experiments by inoculating the crown- 
gall organism in cold-blooded animals and succeeded 
in obtaining the formation of suggestive growths in 
brook trout. 

The experimental production of teratomata by 
the inoculation of Bacterium tumefaciens in the 
leaves and internodes of susceptible plants cer- 
tainly is an achievement of considerable oncological 
and biological interest. 

Oneologically it is of importance :— 

(1) Beeause, as Dr. Smith has shown, teratoid 
tumours in plants are made up of cancer cells 
dragging with them in their crazy proliferation, frag- 
ments of leafy shoots, abortive roots and flower buds 
stimulated into being, twisted, broken, jumbled, 
engulfed. . 

(2) Because these plant teratoids, being essen- 
tially like the so-called '' atypical teratomata ” of 
animals and man, suggest for the latter a like 
origin. 

(3) Because they deal a deadly blow to Cohn- 
heim's theory of embryonic remains since, by means 
of infected needle-prieks, teratoid tumours may 
be obtained from ordinary meristem cells in the 
middle of young leaves where no dormant buds 
are known to exist. ‘‘ Seven teratoid tumours 
obtained from the blade of a single leaf, twenty- 
seven from the lenves of a single plant, surely 
are too many to be due to dislocated * cell-rests °!” 

Biologically it is no less important, because it 
contradicts Weismann’s speculative theory of germ- 
plasm and somatie or body-plasm, and shows that 
young somatie cells in any part of the body may 
produce all of the organs and tissues of the entire 
plant ineluding germ-plasm, — Obviously, either 
cach body-eell has retained its potential quota of 


hereditary characters or portions of the germ-plasm, 


are widely distributed through the tissues of the 
plant. "Phat a similar capacity for regeneration 
exists also in some: degree in the somatic cells of 
animals has been known since. Abraham Trembley 
made his experiments with Hydra in 1741. 


Fully recognizing the importance of Dr. Erwin 
Smith s work on crown-gall, I must say that I do 
not believe Bucterium tumefaciens to be the essen- 
tial eause of plant cancer, though, certainly, it ap- 
pears to be un important faetor in bringing about 
the overgrowth. 

In the first place, Bacterium tumefaciens is not 
an endocellular organism, as, necessarily, it would 
be, if it were the cancer parasite. At one time, 
Smith did think that ‘it must lie concealed 
within the cytoplasm of the turmour-cells," because 
he had failed to detect it in the intercellular spaces 
and vessels. Indeed, he thought he had succeeds; 
in staining it with gold chloride and even stated 
that he had photographed it within its cell-host, 
but he soon recognized and acknowledged his error, 
vointing out that the few rod-shaped structures he 
had mistaken for bacteria were probably degenera- 
tion products of the cell contents or mitochondria.! 

Recent investigations have confirmed Cavara’s 
carly observations and we know that, as stated by 
him, the organism is ‘‘ scattered through the various 
tissues and vessels, in the smaller and younger 
growths.” Yet it is difficult to detect on accourt 
of its scarcity, its intercellular position and the fact 
that it is not found in the interior, but only at the 
periphery of young tumours. Already Virchow had 
shown that, in human cancer, the periphery is the 
youngest part of the growth and taught that one 
must study the outer parts of tumours to under- 
stand their development. Moreover, he had said: 
'" A pathological tumour in man forms in exactly 
the same way as does a swelling on a tree, whether 
on the bark, on the surface of the trunk or on 
a leaf, wherever any pathogenic irritation has 
occurred. 

In the tumour tissues, according to Smitb, 
“ Bacterium tumefaciens occurs only in small 
numbers in a live and cultivable state '" and the 
surviving organisms are ''in a torpid, benumbed 
condition, so that they will not immediately grow 
upon transfer to culture media.’’ They are swollen, 
variously branched, many club-shaped or Y-shaped, 
just like the involution forms of the root-nodule 
bacteria. A few dying bacteria hardly seem capable 
of producing that sudden, rapid and intense hyper 
plasia which is characteristic of malignant ner 
plasms. Indeed, Smith himself admits that *'the 
mere mechanical irritation, due to the presence vi 
a few rod-shaped bacteria in the tissue, cannot be 
the direct cause of proliferation since other species 
of bacteria either have no specific action when 
inoeulated into plants, or some quite differen: 
action.” He argues, therefore, that the cause of 
the cell-proliferation must be the chemical or 
physical action of endotoxins, enzymes or ofher 
substances produced as a result of metabolism 
and released at death. 


** Furthermore," says he, assume 


" we must 





1 No doubt they were rod-shaped mitochondria (chondri^ 
conts), bacteria-like bodies looked upon as organs of elaboration 
vet not formed out of the cytoplasm, but invariably derived 
from pre-existing mitochondria by division. 
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ther that Bacterium tumefaciens is frequently 
iccompanied by, or even supplanted by, another 
wrganism indistinguishable from it on agar-poured- 
lates and on other media, or else that some of its 
»wn elements within the tumour have lost all 
yathogenie power, as shown by our inoculations, 
vhile retaining the power to grow with the proper 
ippearance on media.” 

This apparent occasional loss of pathogenic power 
stroħgly suggests some associated organism, not, 
)0wever, indistinguishable from it, as conjectured 
by Dr. Smith, but very different and probably ex- 
tremely minute. Besides, the failure to find Bac- 
terium tumefaciens in hypertrophied or hyperplastic 
tissues surrounding crown-gall overgrowths and its 
absence from metastases and transplants of mouse 
and rat tumours obtained through the inoculation 
of strains of Bacterium tumefaciens isolated from 
human malignant neoplasms, render the acceptance 
of this organism as the true cause of cancer in- 
admissible. Yet, Bacterium tumefaciens seems to 
play a very important part in the incidence of 
crown-gall by favouring in some way or other the 
as yet unknown specific germ. 


“Invisum Pecus,’’ Tue IxriNITELY MINUTE. 


In Strasbourg, the year before last, Professor 
Borrel showed me a flea the body of which was 
covered by tiny mites. The flea was a female speci- 
men of Ceratophyllus fasciatus, obtained from the 
back of a laboratory mouse undergoing the tarring 
process, The mites were specimens of a Tyrogly- 


phus in the curious Hypopus stage, during which, 
without functional mouth parts, but heavily cui- 





Fic. 53.— Rat flea covered with mites. 


rassed nnd provided with ventral suckers, they 
attach themselves to beetles, flies, bees or other 
Insects, merely to be transported, bur-like, from one 
Place to another, just as occasionally do the head- 
louse and the book-scorpion (Chelifer cancroides), 
described by Aristotle as a tiny tailless scorpion. 


The great Dutch naturalist and microscopist, 
Anton van Leeuwenhoek, was the first to observe 
the cheese or flour-mite riding upon fleas, and it was 
his observation which suggested the well-known 
lines of Swift— 


** Hobbes clearly proves that every creature 
Lives in a state of war by nature; 
So naturalists observe a flea 
Has smaller fleas that on him prey, 
And these have smaller still to bite 'em, 
And so proceed ad infinitum.” 


Even organisms consisting of one single cell are 
parasitised by smaller living things. Thus various 
Ciliates, such as Paramecium, Stentor and Styloni- 
chia, often become the hosts of Spherophrya, an 
endoparasitie Suctorian. 





Fic. 54. — Paramecium parasitized by Spherophyra. 


Ameba proteus, the most familiar of Protozoa, 
and other unicellular fresh-water organisms are 
attacked by a smaller one-celled animal called 
Nucleophaga, because it penetrates the host's 
nucleus and grows and sporulates within. The 
infested nucleus becomes greatly hypertrophied with 
the growth of the parasite and, finally, the spores 
escape through rupture of the nuclear membrane. 

Like Protozoa, so also bacteria have their para- 
sites, messmates and symbionts and, no doubt, 





Fia. 55.—Ross’s ‘' black spores.” 


D’Hérelle’s ‘‘ bactériophage " is a true parasite 
of Shiga’s Bacterium dysenteria. It is a filter 
passer, as yet invisible, but fully demonstrable 
since it ean be isolated, cultivated, and transmitted 
just like other parasitic microbes. 

In 1900, whilst carrying out experiments and 
researches in the Roman Campagna, on behalf of 
the Colonial Office and the London School of Tropi- 


eal Medicine, in order to provide irrefutable 
proof of the truth of the  mosquito-malaria 
theory, I came across the ‘‘ black spores ”’ 


or '' brown-bodies ”’ to be 


believed by Ross 


.980 
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a kind of ''enduring stage” of the malaria 
parasite. I found them not only in the 
oócysts of Plasmodium vivax undergoing sporogony 
in the stomach wall of Anopheles maculipennis, but 
also on larve of Dirofilaria immitis developing within 
the Malpighian tubes of mosquitoes of the same 
species, and I discovered that, far from being a 
quiescent stage of the Plasmodium, or any part of 
its developmental cycle, Ross’ ‘‘ brown bodies ”’ 
were its deadliest foes. They were hyperparasites 
of Anopheles, i.e., parasites of the ‘‘ Cruel Filaria ” 
and of the malaria parasite, both of which make 
use of Anopheles maculipennis as a neeessary 
alternative host in their cyclical development. 





Fic. 56.—Dirofilaria immitis attacked by miscrosporidian 
within Malpighian tubes of Anopheles maculipennis. 


A well-known instance of hyperparasitism is that 
of the Iehneumon flies. The parasitic larvie of these 
Hymenoptera exercise a constant check upon the 
increase of moth and butterfly larvæ, of plant-lice 
(Aphide) and other insects injurious to plants, but 
they are themselves kept within bounds by hyper- 
parasites, often of the same family, which detect 
at once a '' stung "' aphide or caterpillar and deposit 
their eggs in the body of the internal parasite. The 
larve hatched out of these eggs may also be attacked 
by smaller parasites, whose offspring in turn may 
suffer in like manner, the parasite being, possibly, 
some unicellular organism such as Nosema ichneu- 
monis. It is a wonderful process carried on indefi- 
nitely far beyond our -powers of investigation, and 
of which those ''nested " Chinese boxes, which 
are enclosed one within another, are an apt illus- 
tration. 

A knowledge of hyperparasitism has proved invalu- 
able to agrigulturists, and no doubt, in the future, 
it will prove of equal value to the sanitarian. In- 
deed, in the age of the great Oriental and Mediter- 
ranean civilizations, it was by pitting natural 
enemies against the fosterers and disseminators of 
disease germs that man conquered some of the more 
formidable of disease seourges, such as plague, 
malaria, hook-worm disease and endemic hematuria. 

Vaccination still performed as in the days of Sus- 
ruta; setons and issues still used as in the days of 
Galen, in ignorance, however, of their object: the 
pitting of pyogenie cocci against the plague bac- 
terium; girdle, necklace, amulets and encolpia still 
worn, though no longer bearing insecticides against 
typhus-louse and plague-flea; consecration of cat, 
ichneumon, kestrel and rat-snake, nay, even deadly 
cobra, because destroyers of — plague-carrying 
murines; domestication of snail-eating Ibis (Ibis 
@ethiopica) against snail-fostered blood-fluke; pro- 


” 


tection of pellet-rolling dung-beetle (Ateuchus sacer) 
as a means of prevention against hook-worm disease ; 
close-meshed cotton-net, gold-fish, duck, drain-pipe 
and smudge against plasmodium-bearing mosqui- 
toes; loaf well raised with beer yeast; straw-covered 
wine-flask still holding an oil seal in its long, narrow 
gullet; Good Samaritan’s oil-and-wine salve, testify 
not only to a knowledge of micro-organisms, but 
further to the judicious and salutary application of 
a knowledge which goes back to times prehistofic. 





Fic. 57.— Dry, distended skins of plant-lice still clinging to 
black-currant stem and out of which have emerged Ichnewm- 
onids by cutting circular lids in the dorsal wall of their host's 
abdomen in the interior of which they have hatched, grown and 
pupated. (Original.) 


Although the belief in micro-organisms as factors 
in the causation of fermentation and disease belongs 
to a very remote past, there ean be no doubt that 
bacteriology is a comparatively new science. . It 
sprang out of the remarkable observations of Leeu- 
wenhoek, the true “ Father of microscopy," who, 
with an instrument of his own construction (150 
diameters against our 3,000), discovered, described 
and figured bacteria in 1683.! 

I am glad that my medieal studies began in the 





! That lenses of different kinds were used in the remote past is 
obvious, when we consider that the Ancients were cognisant 
of many things which could not have been discovered without 
such aid. 

Democritus (c 460-857 B.c.) knew the mountains and craters 
of the moon ; to him the Galaxy, or milky river which foams 
athwart the sky, had resolved itself into countless stars. 
Aristotle (384-322 B.c.) knew the most minute structures of 
insects and mentions the skin-burrowing acarus (Sarcoptes 
scabiei) which, notwithstanding repeated  rediscovery by 
Avenzoar, Redi, Wickmann and others, was unknown to the 
dermatologists of the XIXth century. Pliny, ZElian and 
Cicero describe the wonderfully minute carvings of Myrmecides, 
such as the ivory quadriga, with prancing horses and urging 
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very heyday of bacteriology, when discoveries of 
important pathogenic bacteria such as those of 
leprosy, typhoid fever, glanders, cholera, diphtheria, 
pneumonia, tetanus, tuberculosis and  Wakker's 
hyaeinth disease followed one another in rapid 
succession, because they impressed upon the mind 





charioteer, that could find cover beneath the wing of a common 
house-fly. 

Among the glyptic treasures of our museums are many 
examples of amazingly minute workmanship which could 
neither have been executed nor clearly seen and appreciated 
without magnifying glasses. 

Moreover, have we not found ancient mirrors, plane, concave 
and convexed, made by Egyptians, Hebrews, Phoenicians, 
Greeks, Etruscaus, Romans, Celts, Chinese, Mexicans and 
Peruvians? We have heard of burning glasses used from time 
immemorial, in both the old and the new world, to rekindle sacred 
fires. Several ancient authors, and among them Galen, state 
that at the siege of Syracuse (214-212 B.c.), Archimedes, the 
greatest mathematician and engineer of antiquity, burnt Roman 
galleys out at sea by the use of powerful mirrors. This seemed 
incredible, yet the famous Jesuit Athanasius Kircher, and, a 
century later, Georges-Louis Leclerc, Comte de Buffon, proved 
by actual experiment that it was possible. 

The magnifying power of globular glass-vessels (pila vitrea), 
filled with water, was well known to the Ancients. Macrobius 
tells us how the inn-keepers of his day (5th century) used to 
display at the tavern door eggs, tripe, vegetables and fruit 
immersed in water contained in spherical glass vessels, in order 
that their comestibles might appear larger and more alluring. 
*eneca, explaining the formation of the rainbow in his 
** Questiones Naturales,” says: ‘‘ Every object much exceeds 
its natural size when seen through water. Letters, however 
small and indistinct, appear larger and more distinct when 
seen through a glass globe filled with water.” Pliny, having 
mentioned the burning of cloth by means of a glass globe, adds :- 
** Surgeons who have to cauterize certain parts of the body state 
that the most practical way is by using a crystal globe exposed 
to the sun's rays." 

Well do I remember, as a child, seeing in Naples oranges, 
eggs, russet apples and sweet fennel in large water-filled glass 
globes at the show-windows of eating-houses, and cobblers 
working out in the streets at night with water-filled flasks on 
their benches to serve as light condensers in front of their 
wick-and-oil lamps. 

It was by means of a small glass sphere placed against a hole 
in a thin metal plate, like a crystalline lens against its iris, 
that Robert Hooke, in 1663, examined the structure of & 
thin section of cork, discovered that plant tissues are made of a 
congeries of “ little boxes or cells," and gave us the cell theory. 

Simple microscopes, thus made from glass spherules or double 
convex lenses, are of very ancient design, no doubt suggested 
by the almost spherical or more or less flattened crystalline 
lenses found in the eyes of fishes, birds and mammals used 
as food. Indeed, all man's inventions have been judiciously 
borrowed from Nature.  Porta's ‘‘Camera Obscura,” now 
turned into our photographic camera, what else is it but the 
copy of the eye, a gigantic eye? 

In the British Museum is an oval piece of rock-crystal, the 
size of a modern spectacle lens, cut and ground to a plano- 
convex form, which was found by Mr. Layard during the 
excavations of Sargon's Palace at Nimrud. This dates back to the 
seventh century B.C. and Sir David Brewster pronounced it to 

be a lens designed for the purpose of magnifying, but his 
authoritative opinion was discredited. However, other similar 
lenses were soon found at Pompeii, Herculaneum and Nola, 
and others again quite recently in Asia Minor. All of these 
are undoubtedly magnifying glasses. 

Rock-crystal balls were made and used even for ‘ scrying ” 
long before our era. Many of these must have fallen and, 
breaking in the plane of cleavage, produced plano-convex 
lenses. Is it possible that the lapidary picking up the 
fragment, noticing its magnifying properties, never even 
thought of useful applications ? 

That Aristotle used a simple microscope, like that of 
Leeuwenhoek, is more than probable, but even combinations 
of lenses affixed to tubes may have been used. The lack of 





€ 


the essentialness of a specific ‘‘ contagium vivum ”’ 
in all diseases. 

The triumphs of bacteriology were closely followed 
by those of protozoology, especially in tropical path- 
ology, Laveran leading the way with his discovery 
of the malaria parasite. 





any actual description of such instruments in extant ancient 
literature is of little import. What shou'd we know of 
Etruscau dentistry had we not found in the ancient tombs 
of Corneto Tarquinia the very dentures with artificial teeth 
shaped fr.m the lacteal incisors of cattle and held in position 
by perfect gold attachments—the very bridge-work of modern 
American dentistry? And what should we know of Greco- 
Roman catheters and trocars, of oral, rectal and vaginal 
specula, had we not found these instruments preserved 
beneath the volcanic dust blown out of the Vesuvian crater in 
its mighty explosive eruption of A.D. 79? 

Truly we know nothing of the invention of either micro- 
scope or telescope. Authors, copying one another, usually 
ascribe the invention of the telescope to Hans Lippershey, or 
Lippersheim, in the year 1606 or 1608, stating, at the same 
time, that this man was not the inventor, since he borrowed 
the idea from Zacharias Jansen, adding, however, a tube. 
Jansen, we are told, was a Middelburg spectacle-maker. His 
children, while at play, happened to place t wo of his lenses, 
one behind the other, and were surprised to see the familiar 
weather-cock of the church opposite their house bow, grow 
larger and appear to approach them, with its lettered perch, 
when viewed through the combined glasses. Called to see 
the portent Jansen fixed the gla:ses on to an ornate board, 
and presented them, thus united, as a toy or ''*wonder" to 
“ Prince ” (Count) Maurice of Nassau who, being born in 
June, 1604, was either 2 or 4 years old at the time. 

Govi ascribes the invention of the telescope to Galileo ; others 
state that in 1609, having heard of Lippersheim's instrument, 
Galileo sat up all night and made a telescope out of an old 
organ pipe with a glass at each end (convex lens for objective 
and concave lens for eyepiece). A few years later, with an 
improved instrument, magnitying about thirty-three diameters, 
the great Italian physicist discovered Jupiter’s satellites, the 
solar spots and the mountains and craters of the moon, but 
these discoverics were only rediscoveries, because, as already 
stated, lunar mountains, sun spots and Jovial satellites were 
known to the Ancients. The making of an astronomical 
telescope led Galileo to make a compound microscope, which 
likewise consists essentially of two lenses, an objective and an 
eyepiece, but both of short focal length. Girolamo Aleandro, 
writing from Rome in 1624, says that Galileo had invented an 
occhiale by means of which one could see a fly the size of a 
barnyard fowl. That Galileo made telescopes and microscopes 
there can be no doubt, but he never claimed the invention of 
either instrument. 

Father Jean Mabillion, in his ‘‘ Iter Germanicum," 1717, 
states that in a manscript of the thirteenth century he had 
found a miniature representing Ptolemy star-gazing through a 
very long tube. The early telescopes were all very long to 
insure high magnifying power and distinctness of image. 
Some of the tele:copes of the middle of the seventeenth century 
were more than 200 feet in length. 

Speaking of the ** optic tube’’ as Milton called the Galilean 
telescope, the geographer Strabo (63 B.c.—a.D. 24) compares it 
to an older, more primitive telescope, possibly its prototype, the 
deep tubular well, in the water-mirror of which the stars can be 
seen at noon. 

Pliny (* Nat. Hist.," Book 37, c. 15) relates that Nero 
watched the gladiatorial combats by means of an emerald and 
some authors have reasonably inferred from this statement that 
the emperor was short-sighted and that he corrected his myopia 
by making use of a concave cut emerald, but the majority of 
writers on the history of spectacles have repudiated this inter- 
pretation. They assume that eyeglasses were totally unknown 
before the thirteenth century and, therefore, conjecture that 
Nero merely amused himself at looking through & coloured gem, 
or mayhap, rested his sight thereby, because, as Pliny says: 
“ Emeralds are the only gems which enrapture without 
satiating the eves and will even soothe them when wearied by 
other sights. Gem engravers have no better salve for their 
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Now, however, like the ancients, we are ourselves 
surmising the existence of living organisms far 
smaller than any bacterium hitherto known. Ultra- 
microscopic organisms were first suspected in 1899, 
when Nocard found that the virus of cattle 
pleuro-pneumonia passed through bacterial filters. 
The number of recognized filterable viruses has 
grown considerably within recent years and includes 
the causal agents of several grave distempers. A 
disease of special interest to us is the common wart 
(Verruca), a filter-passer the mild contagiousness of 
which has been known for centuries. 

At one time microbial activity was considered to 
be an enzymic chemical process, now we may have 
to look upon the enzyme as a living thing. 

The analogy between enzymes and toxins is 
striking, and I venture to suggest that many zoo- 
toxins, such as snake venom, may be due to filter- 
passing viruses. 

In the first place, it is well known that while 
certain snakes are harmless, others are deadly. The 
latter are provided with poison-glands, containing 
a lethal fluid, and with grooved or tubular fangs, 
wonderfully adapted to its inoculation. "The venom- 
gland is a modified salivary gland, the tubular fang 





eyes, because with their verdant softness they allay fatigue, 
besides they make it possible to use the eyes for a longer period 
casting by reflection their colour to all around." 

I do not think there can be any doubt that Nero used his 
emerald or beryl (since Pliny's term smaragdus comprises 
both) either as a single eyeglass or as a mirror. Pliny tells us 
that ‘‘ most emeralds were concave," we may therefore reason- 
ably assume that the one used by the Emperor was also con- 
cave and that he used it to correct the myopia of his dull grey 
eyes. However, it is also possible that the stone had a flat 
surface and was used as a mirror. Pliny remarks that, when 
the surface of the smaragdus is flat, it reflects the image of 
objects in the same manner as a mirror and, indeed, by holding 
the flat surface of an emerald close to the eye, distant objects 
can be distinctly seen reflected on it. The great Franciscan 
friar, Roger Bacon, mentions how a plano-convex lens held in 
the hand ‘‘ is useful to old men and those who have weak eyes.” 

It is very probable that Nero watched the games, just as 
another famous myope, Pope Leo X, watched, through a con- 
cave glass, hawks and eagles high up in the air, or far away in 
the fields, swoop to their prey. 

In connection with the use of emeralds as single eyeglasses, 
spectacles or mirrors in the first century, it is interesting to 
note that beryl, a variety of emerald, was the material chiefly 
used in the manufacture of spectacles when, twelve centuries 
later, we find them common and in general use. The great 
French surgeon, Guy de Chauliac, writing in 1363, says: 
“ Should these collyria fail, it will be necessary to use spec- 
tacles either of glass or beryl.” Beryl was so generally 
employed that in France the very name of eyeglasses was 
“ bericles,” '*besicles," or some other corrupt form of the 
term beryl. Tortelli, in his work ‘“ De Orthographia," Venice, 
1471, mentions that spectacle lenses were cut of glass, crystal, 
or beryl. ` 

In China the use of spectacles appears to be very ancient, 
for spectacles of rock-crystal and beryl are reported by the earliest 
travellers. Imperial Rome held commercial intercourse with 
China, for Florus states that Augustus received a Chinese 
embassy and it is possible that Chinese eyeglasses were brought 
over at that time. Certainly they were introduced or reintro- 
duced into Europe in the thirteenth century by missionaries 
and merchants who visited China about that time. Among 
the latter, Marco Polo stands out a prominent, well.known 
figure. In anycase, it iscertain that Italian monks were among 
the first spectacle makers and that Venice long held the 
monopoly. 
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a modified tooth. These structural modifications. 
of which we find every gradation represented among 
the various snakes, show that venom-gland and 
poison-fang have gradually developed in response to 
some animate stimulus. Surely, it cannot be un. 
reasonable to compare the remarkable, highly- 
specialized fang-mechanism of vipers and rattle- 
snakes with the innumerable and wondrous modif- 
cations which have taken place in the structure oí 
flowers and insects, in adaptation to requirements 
necessary fto ensure cross-pollination. And, cer. 


- tainly, we cannot overlook the striking resemblance: 


between the grooved or tubular poison-fangs o: 
snakes and the enlarged, hollowed and perforated 
thorns of species of Acacia tenanted by arboreal 
ants, which protect the host-plant against leaf 
cutting myrmicines and other injurious insects. 
Most suggestive is the fact that snake-venom 's 
stored, but not necessarily elaborated, within the 
poison-gland. The blood of both harmless and 
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Fic. 57a.—Hemogregarina selignanni Sambon 1907, from 
Bushmaster (Lachesis mutus). Sporonts in normal-sized 
erythrocytes, schizonts in greatly enlarged erythrocytes. Free 
forms, conjugating forms and rolled up empty capsules. 


venomous snakes is toxic and its toxicity is the 
same as that of the gland-venom, both giving rise 
to the same symptoms when subcutaneously or 
intravenously inoculated. Indeed, Calmette ` ha 
shown that cobra blood-serum confers a more power. 
ful immunity than eobra-venom. It seems, there- 
fore, that the blood is the true habitat of the specific 
virus. Moreover, the same toxie agent is found in 
the yolk of snakes’ eggs, suggesting transmission t 
the progeny of what appears to be a valuable syu- 
biotic organism. Though deadly, if inoculated 
subcutaneously, the venom of the viper is harmless 
if swallowed, even in large doses, as Redi's famou~ 
experiments proved two and a half centuries ag 
Another instructive fact is the seasonal variation ir 
toxicity; the venom of Vipera aspis, whilst almos! 
innocuous in the month of April, becomes power: 
fully toxie in May. 

An example parallel to that of venomous animal 
is offered by luminous animals. Bioluminescen: 
has been studied by the chemist with mortar ar? 
test-tube, and he has given us many '' luminous ^ 
names, such as noctilucin, luciferin, luciferase, pre 
luciferin, coluciferase, photogenin, photopelein 
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oxyluciferin, and lueiferescine, but little else. With 
Pierantoni (1918), I am inclined to believe that the 
luminescence of the photogenie organs of fire-flies 
and other lantern-bearing animals is due to the pre- 
sence of luminous symbiotie organisms. During 
pupation the light organ of the larval fire-fly is 
transformed into the new lamp of the imago, and the 
latter will oviposit luminous eggs. The unicellular 
and multicellular photogenie-glands of luminous 
animals contain *' luciferine granules "" in every way 
comparable to the *' zymogene granules ” of diges- 
tive-glands and to the '' venogene granules ’’ of 
venom-glands, and, no doubt, to the granules or 
"eoecold bodies " which, as I have shown, occur 
in the endocellular stage of spirochetes. 

The photogenie material from luminous-glands, 

the rennet or other ferment from digestive-glands, 
the venom from poison-glands and Rous’ fowl sar- 
coma, may be desiccated, and all will, in this state, 
preserve their activity, a striking characteristic 
action active in infinitesimal dilutions, 
In my first cancer report (June 2, 1924), I 
said: “ If it be true that the most diverse forms 
of irritation, animate and inanimate, may give rise 
to cancer, then surely the cancer germ must be some 
frequent and ubiquitous miero-organism, like the 
germ or germs which, in association with Filaria 
bancrofti, or some like factor, bring about those 
enormous tumour-like formations we call elephanti- 
asis and pachydermia. 

“Failure hitherto to find the cancer germ may 
have been due to faulty technique or to extreme 
minuteness. Recently, indeed, Rous and his 
fellow-workers have found that chicken tumours 
of connective tissue type may be reproduced in 
healthy fowls of the same breed by the injection 
of cell-free extracts of these tumours. In each 
case the neoplasm produced in the inoculated fowl 
resembled the tumour from which the extract was 
made. This shows that the type of tumour is deter- 
mined by the individuality of the causative agent 
and not alone by the potentialities of the stimulated 
cells. The work of Rous and others seems to show 
that particular neoplasms have specific causative 
agents which in some cases can be separated from 
the neoplasm. They appear to be living ultramicro- 
scopic organisms able to pass through a Berkefeld 
filter impermeable to Bacillus fluorescens liqui- 
faciens, Already several diseases have been shown 
to be due to so-called filtrable viruses." 

In my second report (February, 1925), I said: 
"Whatever be the rôle of parasitic worms, the 
actual essential cause of cancer is some ubiquitous 
microorganism, probably a filter-passer, as the 
researches of Rous and his fellow-workers seem to 
indicate, but this parasite, apparently, is unable 
to thrive except in tissues of low or lowered re- 
sistance, We see it therefore affect embryonic 
residues, pigmentary moles, burn scars, goitrous 
thyroids, breast adenomas, the margin of gastric 
ulcers, the lesions of dysentery, syphilis and tuber- 
Culosis, as well as those caused by the irritation of 
foreign bodies or by the parasitism of helminths.” 

these views were soon supported by Dr. W. E. 

) 
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Gye's '' Researches on the Ætiology of Malignant 
Growths,” published in the Lancet of July 18, 
1925. Gye has not only confirmed — Rous's 
findings, but duplicated them with mouse, rat and 
human malignant neoplasms which, hitherto, had 
not been propagated by cell filtrates, Gye’s work 
inspires confidence ; it shows consummate technical 
skill, great acumen and sound judgment. Gye has 
succeeded in isolating, incubating, and breeding a 
specific ultramicroscopic endocellular organism 
which, in nature, requires peculiar conditions of 
tissue irritation that it may cause overgrowths. 
In his experimental work (by inoculating, together 


with the  ''virus," the necessary cell-irritant 
extracted from tissues already cancerous) he 
has overcome this difficulty so successfully 


that he has obtained 100 per cent. of ''takes." 
Gye has shown that the virus is not so strictly 
specific as formerly believed since it can be supplied 
by tumours of other kinds and from widely differ- 
ent species of animals. "This, however, had already 
become evident when the Japanese Shirai proved 
that rat sarcoma could be grafted successfully 
upon the brain of rabbit, mouse and pigeon. The 
main difficulty lies not with the parasite, but with 
the host, and, no wonder, since the cancer 
germ is an endocellular organism, just like the 
malaria parasite and an infinity of other endo. 


cellular parasites (Hemogregarines, | Leucocyto- 
zoa, Spirochetes, &e.) of strict ^ specifieness, 
because of their restriction to particular cells 
such as erythrocytes, leucocytes, or vascular 
endothelial cells. An appropriate and cogent 
example is that of Rickettsia in typhus 
fever. The parasite affects almost exclusively the 


endothelial cells of the capillaries. The reaction 
to the parasite is shown by proliferation on the 
part of the endothelium, giving rise to characteristic 
intravascular nodules (‘‘ nodules ’’ of Fraenkel) in 
skin and central nervous system. The virus (Rick- 
ettsia prowazeki) is present in the cells of the pro- 
liferative lesions and is carried into the nerve tissue 
by the migration of infected endothelial cells. 


REMEDIES OLD AND New. 


With regard to treatment, I have nothing of im- 
portance to report. Dr, C. Bakker, of Broek, North 
Holland, who is a keen student of folk-lore, told me 
that in the Netherlands the greater celandine (Che- 
lidonium majus) was long considered a specific 
against cancer. 

In Villa Lagarina, whilst inspecting the garden of 
one of the houses of Via Damiano Chiesa in which 
no less than five cancer cases had occurred, I came 
aeross a large cluster of the celandine, unmistakable 
in the glaucous colour of its beautiful pinnately- 
lobed leaves, in the bright gold of its flowers, large 
as buttereups. I broke some of the delicate 
branches to see the '' Devil's milk ’’—its saffron- 
coloured latex—ooze out, and a distinguished engi- 
neer, Signor Sandona, who was showing me round, 
iold me that in Italy also this plant is looked upon 
bv rnsties as a valuable remedy in the treatment of 
oral and eutaneous eancer. Certainly, with us, its 
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orange, acrid, caustic juice has long been used to 
destroy warts, us some of the plant's popular names 
—kill-wart, wart-weed, wart-wort, felon-wort and 
wart-flower—clearly indicate, 

Chelidonium majus is a perennial, deciduous and 
herbaceous plant belonging to the poppy family; it 
is widely distributed throughout Eurasia, but the 
proximity of its stations to villages, farmhouses, 
ruins and cottage-hedgerows points to its use by man 
during long ages, 

By the rule of signatures it was supposed to 
be intended as a remedy for the jaundice, its 
yellow latex corresponding with thé yellow hue cf 
the patient, For this purpose its leaves and stalks 
were boiled up with strawberry leaves. When 
given internally, in large doses, it excites violent 
purging. Externally the fresh latex acts as a local 
irritant and was used not only to destroy warts 
on hands and face, but also, mixed with woman's 
milk, to remove pannus and opacities from the 
cornea. Already Pliny the elder speaking of celan- 
dine or swallow-wart says: ''It is by the aid of this 
plant that the swallow restores the sight of its 
fledglings in the nest, even though their eyes be 
plucked out!” This belief was held by Dioscorides 
and other earlier Greek authors, hence the ancient 
name of the plant derived from the Greek word 
chelidon, a swallow. Mixed with sulphur it was 
used in the treatment of scabies, 

The greater celandine contains several alkaloids 
such as chelidonine (identical with stylophorine), 
chelerythrine (which is fluorescent) and protopine 
combined with organic acids such as chelidonie, 
malic, citric and tartaric. It also contains cheli- 
doxanthin, a bitter neutral principle, possessing a 
yellow colour and resembling berberine, 

Dr, Bonne told me that some weeks before our 
trip to Zeeland a local quack had been fined and 
imprisoned for having split open a live puppy-dog 
and applied it to a cancer of the breast. 

The application of dogs, cats, fowls and pigeons 
to a diseased part of the body, split open, warm, 
palpitating, was a common practice throughout the 
middle-ages in the treatment of the most diverse 
diseases such as colic, pleurisy, megrim, abscess, 
rheumatism, gout and epilepsy. Dr. Coulon, in 
his ‘‘ Curiosités de l'Histoire des Remèdes,” 1892. 
quotes from a medieal and pharmaceutical dietion- 
ary of the eighteenth century the following pre- 
scriptions : — 

“A ent cleaved lengthwise, after decapitation, 
and applied whilst still warm, relieves intercostal 
pain. 

' A black barn-fowl, split open alive and im- 
meditely applied to the head may be of use against 
headache and frenzy. 

'" A pigeon split open and applied whilst warm 
and living to the shaven sealp will sooth melan- 
cholia and dissipate sadness." 

Quite recently, Professor Fichera has advocated 
the application of fresh splenic pulp to open cancers. 

In the course of my reeent peregrinations, I met 
a physieian who said the best remedy, the bost 
would be the early enforcement of 


I told him his method of 


preventive 
euthanasia in all cases. 


treatment was no novelty, Already long ago, the 
Russians had, trained cannon on plague-stricken 
villages, forgetting the part played by rats and 
fleas in the dissemination of the disease, Theodore, 
the mad King of Abyssinia, had invited the lepers 
of his kingdom to a great banquet and, when strong 
mead had made them somnolent, he had fired the 
banqueting hall. Gui Patin (February 1, 1657 
gives definite instructions for the treatment c 
patients suffering from rabies; he says: '' The; 
must be smothered in their beds with quilts and 
blankets, or forced to swallow a pill containing s* 
grains of pure opium in order that nothing mor 
need be said about them.” To-day foot-and-mouth 
disease in cattle is being treated by  wholesil 
slaughtering! God forbid that, in our ignorance, 
we should extend such methods! 


SUMMARY. 


Facts OBSERVED, EXPERIMENTS MADE, AND 
CoxcLUsIoNs REACHED. 

During the last three years, whenever possible, | 
directed my attention and activities to the study ù: 
the natural history of cancer in different countries. 
In this work I was assisted by distinguished 
physieians and naturalists, well-known experts in 
their own branches of research. Thus already many 
facts have been examined and observations ond 
experiments made which bring valid support to the 
parasitie theory of cancer and point to some mien 
scopie or ultra-mieroscopie organism as the cause 
causans. 


EPIDEMIOLOGICAL INVESTIGATIONS. 


Whilst much important work has been and i 
being carried out by numerous investigators in hos- 
pital and laboratory, I decided to endeavour t 
elucidate the etiology of cancer by a careful investi- 
gation of its endemiologieal and epidemiologica! 
features, studied directly in the field. 

My investigations, commenced in tropical (Wis 
Indies) and arctice (Iceland) regions, have been con- 
tinued, during 1925, in some of the lowlands 
(Holland) and mountainous districts (Eastern Alps 
of the temperate zone, in country and town, amon: 
vegetarians and meat-eaters, in man, animals and 
plants, that the survey might be comprehensive. - 

The results of the recent endemiological investi- 
gations (1925) confirm and extend those previously 
made; they are definite and fully documented | 
case-lists and distribution maps are signed ui 
stamped by local physicians and by civil ar: 
ecelesiastieal authorities); they certainly dispose ~ 
a number of groundless theories which only in 
peded further scientific research, 

It has been ascertained that :— 

(1) Cancer distribution and prevalence vary fron 
place to place, often considerably, irrespective 
climate, race, food, type of dwelling, habits ac: 
customs. 

(2) The organs, or parts of the body, more fr 
quently affected by cancer vary, not only in cour- 
tries far removed from one another, but also, ani 
often strikingly, in ndjoining distriets. 
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(3) As a rule, cancer cases are distributed in 
groups or clusters. A first case is usually followed 
by one, two, three, or more cases, either in the 
same house, or in adjoining, or neighbouring 
houses, the suecessive patients being sometimes 
related, more often not. 

(4) Frequently, in a cancer cluster, all, or the 
majority of the patients, whether related or not, are 
affected in the same organ, or in the sume part cf 
the body, indicating, very probably, a common 
source of infection. 

(5) Notwithstanding occasional increase in certain 
localities, decline in others, the relative frequence 
of regional incidence shows that same remarkable 
persistence which is characteristic of the ''sta- 
tions “° of well-known endemic diseases. 

(6) Notwithstanding general progressive increase 
or deeline, cancer exhibits, in its loeal incidence, 
noticeable fluctuations from year to year, such as 
are witnessed in all endemic diseases, 

(7) For a number of years cancer may prevail 
exclusively in one section of a region, town, cr 
village, then affect some other section, whilst con- 
tinuing, inereasing, diminishing, or maybe even 
dying out in the section previously affected. 

(8) Cancer may break out suddenly in à place 
long immune, then disappear, or it may remain 
quiescent, at least in so far as man is concerned, 
lor many years. 

(9) Heredity is not a determining factor. 
While in certain villages many family cases were 
investigated, in others no blood relationship what- 
ever could be traced between any of the numerous 
cases which had occurred during periods of from 
forty to fifty years. Moreover, it was found that 
ameer might appear first in the children, and later, 
sometimes much later, in the parents, or almost 
simultaneously in both, 

(10) The habitation of certain premises appears 
to be a factor of importance, at least whilst as yet 
undetermined cancerous conditions persist. 

The term ** eancer-house " may be a misnomer, 
but, none the less, it is certain that certain houses 
because of the repeated occurrence of the disease 
in different families inhabiting them successively, 
have gained an evil reputation and the popular 
name of ‘teancer houses." Irrefutable examples are 
mentioned. Cancer in husband and wife is fre- 
quently observed. Often a primary ease is followed 
by malignant disease in members of the same house- 
hold, not always in a blood-relative or spouse, but 
often in brother-in-law or sister-in-law, step-son or 
step-daughter, maidservant or lodger. 

(11) Under the same roof, cancer in dog, cat, 
fowl, or other domestic animal occasionally may be 
found in association with cancer in man, either pre- 
ceding or following it. 

The Harlingen and Birmingham eases quoted 
scem deserving of consideration. 


PARASITOLOGICAL RESEARCHES. 


Our field investigations having shown that cancer 
is a place-, often a house-disease, a study of the 
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flora and fauna of cancer-houses (houses with more 
than two non-related cases) and their surroundings 
was indicated. In the course of this work, by no 
means completed, several lines of investigation were 
and are being followed. 

The Report deals with the consideration of cer- 
tain helminths of animals (some occurring also in 
man) as possible mediate agents in the incidence of 
cancer. By their destructive activities these para- 
sites often incite cell-proliferation and the lesions 
produced, or the reparative hyperplasia which fol- 
lows, seem to be favourable factors in the develop- 
ment of cancer, 

During recent investigations in Holland and Italy 
many household pests were collected, as well as 
parasites found in and upon domestie animals and 
house vermin. Of the collected material only such 
part as was considered to be relevant reecived 
special attention. 

Among the helminths discussed are certain species 
or races of Gongylonema (G. pulchrum, G. scu- 
latum, G. neoplasticum, &c.) from pigs, cattle. 
sheep, goats, rats and mice; Trichosomoides crassi- 
cauda, Muspicea borreli, Heterakis isolonche, a new 
species of Hepaticola and Hydatigera tenieformis. 

Incidentally, experiments were made with the 
cattle Gongylonema, its local intermediate hosts 
(several species of dung-bectles), and the two kinds 
of cockroaches (Blalta orientalis and Blattella ger- 
manica) found in the Trentino. 

(1) Household insects, such as Blatta, Blattella, 
Blaps, Tenebrio and Ephestia, were not found to be 
infected with Gongylonema in Northern Italy. 

(2) Four species of dung-beetles (Onthophagus 

taurus, Caccobius schreberi, Aphodius h«morrhoid- 
alis and Oniticellus fulvus) were found, in the same 
region, to be naturally infested with larve of Gongy- 
lonema, presumably of the enttle form (G. scuta- 
tum). No other natural intermediate hosts for 
Gongylonema were discovered. 
(3) The German cockroach (Blattella germanica) 
was successfully infested by feeding it with the eggs 
of the cattle Gongylonema (G. scutatum), bub 
several attempts to infect the larger, more common 
Oriental cockroach (Blatta orientalis) failed, though 
this species, like Blattella germanica, is known to 
foster the larva of the rat Gongylonema (G. nco- 
plasticum). 

(4) Rats fed on cockroaches collected in the 
houses of Villa Lagarina and other Trentino villages 
did not become infected with Gongylonema, a fact 


which confirms the negative results obtained 
through the laborious dissection of these cock- 
roaches, 


(5) Two sheep, two pigs and a ealf of British 
breed were fed in London with naturally infested 
dung-beetles collected by Dr. Serinzi in the neigh- 
bourhood of Villa Lagarina. The larvee fostered by 
these beetles were those of the eattle form of Gongy- 
lonema (G. scutatum). Calf and sheep became 
heavily infested, while the pigs remained immune. 

A ease of Gongylonema infestation in the human 
being—a young woman of Saracinesco (Tivoli)— 
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reported by Professor Alessandrini of Rome in 1914, 
was traced, the patient and the extracted nema- 
todes examined, the locality of infestation visited 
and evidence obtained which shows that the para- 
sites extracted from the girl's mouth do not belong 
to a new species, as suggested by Professor Alessan- 
drini, but are, very probably, specimens of the hog 
Gongylonema (Gongylonema pulchrum). 

Of about ninety rats captured in or near Villa 
Lagarina (chiefly young ones) two had mammary 
tumours and one was affected by two neoplasms of 
different type: a benign fibro-adenoma of the 
mamma and a malignant gastric tumour. The can- 
cerous neoplasm arose as a papillomatous growth 
from the eardiae portion of the stomach, which 
harboured specimens of Hepaticola gastrica, a new 
species of Trichurid worm hitherto confounded with 
Hepaticola hepatica, and described by Dr. Baylis. 
One, possibly two, of these nematodes and some 
of the extruded characteristic ova were embedded 
in the neoplasm. 


Part PLAYED BY HELMINTHS IN THE ASTIOLOGY OF 
CANCER, 


A significant example of the mediate agency 
played by Helminths in the production of cancer 
is the presence, in rats, of malignant neoplasms of 
different type in different organs, each associated 
with the helminth peculiar to that partieular organ 
and varying in incidence in different regions with 
the distribution and prevalence of each helminth. 

The following instances may now be cited :— 

(a) Liver sareoma associated with the Strobilo- 
cercus, or strobilate form of H ydatigera tenicformis 
whieh eneysts in the rat's liver (Borrel, Bridré, 
Bulloek, Curtis, Conseil, MeCoy, Regaud, Wherry. 
and others). 

(b) Gastrie carcinoma associated with Gongy- 
lonema neoplasticum, which excavates galleries in 
the pavimentous epithelium lining the cardiac pov- 
tion of the rat’s stomach (Fibiger, Wassink). 

(c) Gastrie carcinoma associated with a new 
species of Hepaticola (H. gastrica), which also exca- 
vates galleries in the pavimentous epithelium lining 
the cardiac portion of the rat’s stomach (Baylis, 
Beatti, Bonne, Sambon, Wassink). 

(d) Cancer of the bladder associated with Tricho- 
somoides crassicauda, which in its adult stage 
dwells in the rat’s urinary bladder (Lówenstein, 
Sambon, Saul, Thomas, Wassink). 

The reality of this ageney is confirmed by the 
experimental production, on a large seale, of malig- 
nant growths in the rat through the administration 
of the eggs of Hydatigera tenicformis, or of the 
larvie of Gongylonema ncoplasticum. These experi- 
ments, many times repeated by different investi- 
gators, prove that by irritation and consequent 
hyperplasia, any of the various helminths men- 
tioned, and probably others, may incite, or favour, 
the production of neoplasms, provided the neces- 
sary causative factor be also present, either brought 
in by these helminths, in their early migrations, or 
otherwise introduced, 
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In man, the presence of certain helminths, acting 
as living irritants in the particular organs the) 
invariably affect, explains most satisfactorily some 
of the more striking differences in the body location 
of cancer noticed in different districts and countries 
inhabited by such helminths. Instructive examples 
are :— 

(a) Schistosoma haematobium, associated with 
carcinoma of the urogenital system in Lower Egypt. 

(b) Schistosoma mansoni, associated with carci- 
noma of the large bowel and perineum in Lower 
Egypt. 3 

(c) Schistosoma japonicum, associated with 
hepatie cancer in the Island of Kyushu (Japan) and 
other low-lying parts of China and Japan. 


CANCER GERM 





LIVER 


HYDATICERA TANIA. FORMIS 


STOMACH CONCYLONEMA NEOPLASTICUM 


HEPATICOLA GASTRICA 


URINARY 
BLADDER 


MALIGNANT NEOPLASM IN 


TRICHOSOMOIDES CRASSICAUDA 


Fra. 58.—Diagram showing helminths often associated with 
cancer in the rat and apparently determining its visceral 
location. 


(d) Opisthorchis felineus, associated with primary 
cancer of the liver on the mainland shores of t! 
Kurisches Haff (East Prussia), in eaters of raw fish 

(e) Trichinella spiralis, | Oxyuris vermicularis 
Clonorchis sinensis, and other helminths assoeiuted 
with neoplasms in the organs they respective!) 
affect. The agency of these latter worms, however 
has not vet been substantiated definitely. 

The mediate ageney of various helminths in the 
production of cancer in man, within the organs of thr 
body which they respectively affect, is supported by 
the similar, yet different, visceral distribution of 
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malignant growths in domestic and wild animals. 
The difference is in the site-incidence, which varies 
in the different zoological species with the variously 
located helminths peculiar to each species, as has 
been shown in the case of the rat and other animals. 
A singularly striking example is the occurrence of 
epithelioma of the lachrymal earuncle in cattle, 
probably incited by Thelazia rhodesi, a Spirurid 
worm which affects the excretory ducts of the lach- 
rymal glands, 

Moreover, the agency of animate irritants is 
paralleled by that of inanimate irritants (physical, 
chemical, mechanical), so universally admitted and 
by many considered to be the all-sufficient cause of 
cancer, 

Recognition of the frequent, indubitable associa- 
tion of neoplasms with helminths or other para- 
sites (acari, protozoa, bacteria) assumes paramount 
importance, when we realize that it indicates very 
definitely a possibility of controlling the disease in 
so far as it is brought about by the mediation of 
certain parasites, because, as is well known, the 
elimination of parasites and their carriers lies well 
within the scope and power of preventive medicine. 


PLANT CANCER. 


In view of recent findings (Smith, Blumenthal, 
and others), the distribution of erown-gall (plant- 
cancer) was studied in its possible relationship to 
cancer distribution and prevalence in the Trentino, 
where it is well known to agriculturists, pomolo- 
gists and  wine-growers, who call it *'gozzo ` 
(goitre), '* rogna’’ (scab), and '' marezzo ” (eris- 
pation), and oceupies a range co-extensive with that 
of cancer. Bacterium tumefaciens does not seem 





to be the true cause of plant cancer, but it probably 
is of importance as an auxiliary factor, 

Should the '* virus ’’ of human and animal cancer 
prove to be the same as that of plant cancer, as 
Blumenthal's experiments seem to indicate, its 
ubiquity would be easily understood, since erown- 
gall is common in the tobacco-plant, in the majority 
of food-plants (such as potato, cabbage, tomato, 
carrot, turnip, sugar-beet, radish, lettuce, apple, 


; pear, plum, peach, cherry, raspberry, blackberry, 


grape, walnut, chestnut, &e.), and in many of the 
ornamental plants (such as rose, carnation, gera- 
nium, chrysanthemum, honeysuckle, sunflower, 
oleander, poplar, willow, &e.), usually introduced 
into our gardens and houses, 


Tue '' Virus.” 


The nature of the cancer ‘ virus ” is discussed. 
The views expressed in the two previous reports are 
upheld and the findings of Peyton Rous, recently 
confirmed and extended by Gye, are regarded as 
most important. 

Finally, zymogen, venogen, and luciferine gran- 
ules are looked upon as symbiotic organisms, the 
further study of which is likely to throw light on 
the cancer germ and other “‘ filtrable viruses.” They 
are comparable to the granules or ‘‘ coccoid bodies '' 
of spirochetes which may be seen in the blood-cells 
of their vertebrate hosts and in the body-eavity, 
salivary glands, ovaries, and eggs of their inverte- 
brate hosts. 

We are on the threshold of a vast world of mini- 
mal forms of life even more wonderfully and fear- 
fully made than those which antiquity surmised and 
the eighteenth century revealed. 





Fx6, 59.—Ceratophyllus fasciatus with Tyroglyphus sp. in 
hypopus stage, 
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CANCER OF THE STOMACH OF THE WILD 
RAT AND INFECTION WITH A NEMATODE 
WORM, HEPATICOLA GASTRICA BAYLIS, 
1925. 

By C. Bonne. 


In 1925 Dr. L. W. Sambon invited me to join 
the Cancer Field Commission of the Tropical Dis- 
eases Prevention Association on a visit to the 
province of Trentino in Italy. This commission, 
which was engaged in an epidemiological study 
of cancer in certain villages in the said province 
had its headquarters at Trento. Rats were collected 
in the village of Villa Lagarina, and in August, 
1925, I had the opportunity of examining one of 
these, a freshly-killed, full-grown brown rat (Rattus 
norvegicus), body length 22 em., with a tumour- 
like growth in the right mammary region, between 
the second and the third thoracic nipples. The 
skin was bulging out at this place and had lost 
part of its hairs. After opening the rat there 
appeared to be present under the skin a tumour of 
the size and shape of a small chestnut (fig. 27), not 
very hard of consistence, and rather freely movable 
with regard to skin and thoracie wall. The surface 
of the well-defined tumour was rather smooth, but 
a definite fibrous capsule was not recognizable. In 
the stomach there was a second tumour, about the 
size of a cherry stone or a little larger. It was a 
papillomatous growth in the cardiac portion of the 
stomach, protruding into the lumen of the organ 
(fig. 28. The glandular part of the stomach looked 
normal. In the pavimentous epithelium of the 
cardiac portion of the stomach, a few nematodes 
were lying in sinuous galleries, which were identified 
by Dr. Baylis, helminthologist of the British 
Museum, and member of the Caneer Field Com- 
mission, as Hepaticola gastrica (fig. 42). One of 
these nematodes was seen in the immediate neigh- 
bourhood of the tumour. No tumour metastases 
were scen in lymph glands, liver, lungs or elsewhere. 

In returning to the Leeuwenhoekhuis in Amster- 
dam, I took with me the stomach of the rat and 
part of the breast tumour. Histologically the type 
of breast tumour was not very readily comparable 
to the ordinary types of human breast tumours 
(fig. 60). In the well-developed stroma we see groups 





Fic. 60.—Section of rat's mammary tumour. 
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of tubules, usually lined with a single layer o: 
epithelial cells. The tubules are arranged in lobules 
as we see it in the normal mammary gland. In 
many of these lobules, however, there is a reduc- 
tion of the epithelial part and an excess of connec- 
tive tissue resembling pericanalieular fibroma in 
man. In other lobules there is a proliferation of 
the epithelial part. No definite degenerative changes 
or definite signs of inflammation are visible. The 
tumour could be classified as a fibro-adenoma oí 
benign character. Serial celloidin sections were 
made of the stomach tumour and of the adjacent 
part of the stomach wall. 

The sections show an enormous papillomatous 
growth involving the epithelium, the muscularis 
mucose and the submucosa. The muscle of the 
stomach wall passes beneath the tumour un- 
modified (fig. 61). The stem of the papilloma is 





Fic. 61.—Section of stomach tumour (low power). 


very broad; wide blood-vessels are present in it. 
In following: up the serial sections it soon becomes 
obvious that the tumour does not present the same 
character in all its parts, At a certain point the 
epithelium begins to grow downward into the broad 
stem of the papilloma, it invades the museularis 
mucosm, penetrates through it, destroys it com- 
pletely and spreads in every direction, until it 
reaches the muscular layer. The surrounding con- 
nective tissue shows an intense infiltration with 
round-cells and leucocytes with a certain degree of 
eosinophilia, The growth of the tumour-cells in the 
deeper part of the stomach wall is very atypical. 
There is not only a definite polymorphia, but this 
invading part of the tumour in certain areas also 
entirely loses its character of stratified pavi- 
mentous epithelium. From a histological point 
of view this change in character is extremely 
interesting. The cells at the periphery of the 
cords show a palisade arrangement as in basal- 
cell carcinoma (fig. 62). The centre of the tumour 
cords shows necrosis or shows an opening, and 
very often the layer of cells bordering this cen- 
tral lumen shows palisade arrangement in the 
same way as the eels at the periphery (fig. 63). As 
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n result of this process, certain parts of the tumour 
simulate adenocarcinoma. This resembles very 
much what is found in many tumours in the human 





Fic. 62.—Growth of tumour beneath slightly hypertrophied 
epithelium of stomach. 





Fic. 63.—Palisade arrangement of cells lining central lumen 
of tumour cords. 





Fia. 64.—Blood-vessel showing! partial thrombosis and filled 
with tumour cells (serial section 178.) 


body, sometimes of uncertain origin. In tumours 
around the nasal cavity, e.g., a similar histological 
picture is often seen. The rat tumour shows quite 


clearly that this type of neoplasm may arise from 
the ordinary stratified pavimentous epithelium. The 
invading atypical growth classifies the tumour as 
an epithelioma, a'cancer, and any hesitation about 
it is removed by the fact that an indubitable in- 
vasion of blood-vessels is visible in a large series of 
sections (figs. 64, 65). 





Fro. 65.—Same vessel as fig. 64.  Elastine staining (serial 
section 183). 








Fic. 67.—Egg of Hepaticola gastrica from rat's stomach. 


Is the presence of the tumour and of the Hepati- 
cola merely a coincidence, or is there a causal con- 
nection between the two? 

Through Fibiger’s work we knew already that 
spontaneous tumours of the stomach of the rat of 
a certain size were extremely rare. He found no 
true new growth in 1,144 rats examined. Wassink 
examined the stomachs of 625 rats from various 
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sources in Amsterdam and 625 other rats from ships, 
and never found a definite spontaneous tumour in 
the stomach.  Fibiger, as well as Wassink, found 
stomachs, infected with Hepaticola, many times, 
but never with definite tumour formation. Wassink 
has kindly shown me his slides of Hepaticola-in- 
fected rat stomachs, which did show some epithelial 
reaction. In his most pronounced ease there was 





Fic. 68.—Eggs of Hepaticola gastrica in epithelium 
(cross section'. 


a formation of relatively large epithelial eysts filled 
with horny masses. For these reasons Fibiger and 
Wassink concluded that Hepaticola, or Trichosoma, 
as it was called by them, could not cause tumour 
formation; it seemed as if Gongylonema neoplas- 
ticum was the only worm capable of producing 
eancer in the stomach of the rat. 





Fic. 69.— General view of stomach tumour. 


Beatti, however,! has reported from Buenos Aires 
the finding of three rats infected with a nematode 
which he identified as probably Hepaticola hepa- 
lica, and presenting a tumour of the cardiac por- 


tion of the stomach. Two of these tumours 
are described as papilloma, sarcoma and | epi- 
thelioma, all present at the same time in 
one stomach; the third tumour is described 
as an opithelioma. This last ease and one 


of the other eases had metastases in lymph glands 





1 Zeitschrift für Krebsforschung, pp. 207, 325. 1922. 


and liver. In the rat from Villa Lagarina, described 
here, there was no trace of sarcoma. From the 
description of the worms and their eggs, there 
seems to be little doubt at present that Beatti | 
had really Hepaticola gastrica before him. In all four 
eases, the presence of Gongylonema, together with | 
Hepaticola, in the same rat must be excluded, | 
especially in South America, where Gongylonema 
neoplasticum is known to occur. 





Fic. 70.—Cross section of Hepaticola gastrica in stomach 
tumour. 


^ 

Fibiger received it from the West Indies, 
Wassink received it from Surinam, and recently I 
received them myself again from Surinam, But, 
of eourse, from the West Indies to the Argentine 
is a long distanee and I do not know of any report 
of Gongylonema neoplasticum from the Argentine. 
Also from Italy Gongylonema neoplasticum, as far 
as I know, has never been reported, and I have not 
been able to find it in the Villa Lagarina rat, which 





Fic. 71.— Buds of epithelial proliferation near the tumour. 


was especially examined for the purpose. Many 
other rats from Villa Lagarina were infested with 
Hepaticola, but none with Gongylonema, With 
regard to this rat, therefore, Gongylonema seems 
to be definitely out of the question. . 

In and on the epithelium of the stomach aroun’ 
the tumour and on the tumour itself, a large num 
ber of worm eggs are visible in the sections, These 
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eggs have an oval shape and at both ends they 
have a kind of plug in the thick eggshell (figs. 66, 
67). Within the eggshell there is no larva visible, 
usually it contains one cell with a nucleus, that 
shows no signs of division (fig. 98). These are char- 
acters of Hepaticola, 

In a series of sections near one side of the 
tumour, cross-sections of a worm or worms are 
present (fig. 70). Following up this worm in the 
serial sections, I can see that one worm is lying 
in an epithelial gallery, partly in the more or less 
normal epithelium of the stomach wall, partly in a 
gallery, very deep between the finger-shaped papillo- 
matous exerescences of the tumour. The diameter 
of this worm, where it lies in the tumour, is about 
50-58 microns. I cannot with certainty make out 
whether it is a young male or female. 

In the epithelium of the stomach wall, near the 
base of the tumour, there are patches of epithelial 
proliferation. Small bud-like down growths of the 
epithelium are present at these spots. The muscularis 
mucose bulges out into the submucosa underneath 
these epithelial buds, but at other spots they invade 
the muscularis mucose and sometimes go right 
through it (fig. 71). The character of the epithelium, 
however, remains rather typical, and although one 
could not tell what would have happened, if the 
irritation at such spots had continued, it is obvious 
that, histologically, one is not entitled to speak of 
invasive tumour-growth at these spots. It is inter- 
esting to note, however, that we find here the same 
pitches of heterotopical epithelial proliferation, that 
have also been described by Fibiger in Gongylo- 
nema-infected stomachs, 

Discussion. 

In comparing the histological changes present in 
the stomach of this rat with the changes in the 
stomach of Fibiger’s rats, infected with Gongylo- 
nema neoplasticum, we are struck by a large num- 
ber of similarities. The position of the worm in 
epithelial galleries is very much the same, The 
heterotopic invasive reaction of the epithelium is 
also deseribed by Fibiger as very common in his 
tats. The presence of the papilloma with a second- 
ary formation of an epithelioma resembles the for- 
mation of Fibiger’s tumours in his Gongylonema 
experiments. The peculiar character of the tumour- 
cords in this Hepaticola-infected rat is not especially 
mentioned in Fibiger’s work. In his descriptions as 
well as in the accompanying photographs, the 
tumours seem to be pure squamous-celled car- 
cinomata. 

Now that four cases of gastrie cancer of the rat 
combined with the presence of Hepaticola have 
become known, it seems that Gongylonema neoplas- 
ticum should not be considered the only worm, 
capable of producing this pathological condition. 
Feeding experiments with Hepaticola are necessary 
to prove the rôle of Hepaticola experimentally. — T6 
is possible that Gongylonema may be a better agent 
n producing cancer than Hepaticola, Fibiger must 
have seen a very large number of Hepaticola rats 
without tumours. Wassink reports about ninety- 





nine rats from Amsterdam that were infected with 
Hepaticola in the stomach and did not notice any- 
thing worthy to be called a tumour. Still, on 
sixteen Surinam rats spontaneously infested with 
Gongylonema, Wassink found two well-developed 
papillomata, and recently I found myself one 
carcinoma, one large and five small papillomata 
amongst seventy-seven Gongylonema-infected rats 
from Surinam. But, besides the difference between 
the worms, other influences may be at work, caus- 
ing differences in tumour-frequeney in naturally- 
infected rats. 
SUMMARY. 

In Villa Lagarina, a village near Trento, in 
Northern Italy, a wild rat (Rattus norvegicus) was 
found with a cancer of the cardiac portion of the 
stomach. The stomach harboured a nematode 
worm, Hepaticola gastrica. This is the fourth casa 
described of the combined presence in the cardiac 
portion of a rats stomach of a cancer and 
Hepaticola. It seems as if Gongylonema neo- 
plasticum is not the only worm capable of produc- 
ing cancer in the stomach of rats. In the same 
Villa Lagarina rat a mammary fibro-adenoma was 
present. 


NOTES ON MYCOLOGY. 
By J. RAMSBOTTON. 


Ar the request of Dr. Sambon I joined his party 
for a period of a fortnight—afterwards extended to 
three weeks—with the object of investigating any 
myeologieal matter which might arise and of train- 
ing Dr. Pan in collecting methods. Dr. Pan had 
worked with me for several weeks before we went 
to Italy, and had arranged to stay until the Com- 
mission left; I am indebted to him for his assist- 
ance while I was with the Commission. 

As is stated elsewhere, the problem of the food 
of house beetles or of the possible presence of intes- 
tinal symbiotie fungi did not arise. 

While investigations were being carried on at 
Villa Lagarina as thorough a search as possible was 
made in the houses where cases of cancer had been 
reported, and throughout my stay every opportunity 
was taken of examining the woodwork of houses. 
It is common knowledge that many fungi are quite 
frequent in houses, but the conditions met with in 
the Trentino were not such as would generally 
favour their presence. 

Mierofungi, e.g.,  Stilbum — erythrocephalum, 
occurred commonly on rabbit pellets wherever these 
animals were kept, and the usual coprophilous Dis- 
comycetes and Pyrenomyeetes appeared when the 
dung was kept moist for a day or two. Chetomium 
was frequent on bedding-straw and sterile white 
myeelia were present under practically all the 
boards which were lifted up in the stables; those 
examined invariably showed clamp connections, 
indicating that they belonged to Basidiomycetes. 
Such fungi were the only ones found above ground 
in the houses with the exception of a couple of rafters, 
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one at Villa Lagarina and one at an inn at Pelaz- 
zano, which showed the conidial stage of the com- 
mon sulphur bracket fungus, Polyporus sulphureus: 
in these examples it is more or less certain that the 
fungus mycelium was already in the wood when it 
was first used. Otherwise no trace of fungal hyphe 
was found on any such wood examined, i.e., rafters, 
flooring, doors, &e., except that occasionally coni- 
ferous wood showed the ''blueing ” characteristic 
of attack by Ceratostomella, 

In a couple of houses at Villa Lagarina oppor- 
tunity arose of visiting wine cellars. Both of these 
happened to be cancer houses, but it is not sug- 
gested that this is of significance. In the first house 
the cellar was cool, dark, and a little damp, though 
there was no standing water nor trickles down the 
walls. Wine barrels stood on heavy pine props 
which were said to have been piles of a bridge. Prac- 
tically all over this wood an abundant fluffy white 
mycelium luxuriated, and collapsed when touched. 
This was obviously the aerial mycelium of Merulius 
lacrymans, the dry rot fungus. With the aid of the 
dull light from the single electric bulb—an amusing 
luxury when one considers the other domestic con- 
veniences—supplemented by matches, it was pos- 
sible to find the various stages of this fungus. As 
Merulius has often been regarded as a cause of 
human illness, it may be well to say a word or two 
about its habits. There are at least four varieties of 
the fungus, to which Falek has given the names 
Merulius domesticus, M. silvester, M. minor, and 
M. sclerotiorum. M. domesticus is the common 
species met with in houses. As the highest tem- 
perature at which it will grow is 809 F., this should 
acquit it from suspicion of causing human ailment 
in any direct way. This does not mean, however, 
that a house riddled with dry rot is desirable as a 
residence. The fungus is the most destructive 
fungus of worked wood known. It is mentioned in 
Leviticus as ‘‘ Plague of leprosy in a house ’’—and 
in the days of the wooden walls of old England was 
the cause of much destruction in ships, as Pepys 
relates in his account of a commission of inquiry in 
the reign of Charles II. The fungus requires for its 
development a fairly warm, moist atmosphere, with 
little or no ventilation. The spores, though thin- 
walled, are long lived, and it is probable that a per- 
centage of them are able to retain their vitality for 
several years. However this may be, they are rarely 
absent from houses where appropriate conditions for 
growth occur. On germination the spores put out a 
mycelium, which, having gained entrance into the 
wood, assumes two modes of growth. One type of 
mycelium ramifies within the wood and, living on the 
substance of the cell walls by the aid of enzymes, 
reduces it to a brown powder. The other type is 
superficial and spreads over the surface either as a 
thin whitish fish-skin-like film, or, when conditions 
are most favourable, as snow-like masses. As a 
result of the destruction of wood water is formed, 
and this is exuded by the fungus. The presenoo of 
these water drops explains the specific name of the 
fungus, but puzzles the lay mind in attempting to 
distinguish between dry rot and wet rot. These 





popular names are usually employed to signify 
whether the rot is in worked wood or unworked 
wood, i.e., 


standing tree, 

When growing in a confined space the film some- 
times shows a yellowish tinge. The external myce. 
lium apparently serves as a means of expansion over 
wood. In the cellar in which the fungus was first 
seen another type of vegetative spread was shown 
with textbook-like clarity. As the fluffy mycelium 
reached the walls and the ground it took on the 
film-like growth which passed into mycelial cords. 
These are at first white threads or strands with a 
somewhat floccose surface, and become grey or even 
blackish. It is by means of these cords that the 
fungus is able to spread from one source of food 
supply to another, passing through the mortar of 
brickwork, under tiles, and so on. Only the begin- 
ning of a couple of fructifications was seen. These 
show a honeycomb surface which becomes cinnamon 
in colour as the spores ripen and may be so much ss 
a yard across. Millions of millions of spores sr 
formed even by a sporophore of much more usua 
dimensions. Fructifications may appear on wood- 
work or even on walls. It is usually a sign that 
considerable damage has already been done when 
fruit bodies appear on woodwork; when they oceur 
on material which provides them with no nutriment 
they are seen to be attached to the mycelial cords 
which conduct food from the seat of destruction. ln 
the same cellar four other fungi were found: Poria 
vaporaria and Fomes annosus on the props and 
Coniophora puteana and Trichothecium roseum or 
the barrels. Poria vaporaria and Coniophora pute- 
ana are well-known dry rot fungi and are frequently 
found associated with Merulius. P. vaporaria 
forms a continuous persistent stratum and has a 
surface of large angular toothed pores which are at 
first white in colour and then cream. It possesses 
mycelial cords which remain persistently white. 
C. puteana forms a somewhat membranous 
flat expansion, the upper spore-bearing sur 
face being smooth and at maturity a brownish 
olive colour with a white mucedinous border. 
It also possesses mycelial cords, but these 
are brownish and then blackish. The mycelial 
cords of the three species show differences in micro- 
scopieal structure and are the most ready means by 
which non-fruiting stages of these fungi can be dis- 
tinguished. Coniophora requires considerable 
moisture for its development, and it has been sug- 
gested that it is always the forerunner of Merulius. 
Fomes annosus is the Trametes racidiperda oi 
foresters. It is of the polypore type, and is a most 
destructive parasite of conifer trees, attacking them 
at the roots and causing a ''henrt rot." — It is 4 
common fungus in mines, leading to great loss in 
pit props. It is able to develop fully in darkness 
and does not form the bizarre sterile forms which 
some few fungi as Lentinus spp. and Polyporus luci. 
dus affect in such situations. f 

The fourth species, Trichothecium roseum, is 5 
harmless saprophyte, being the mould which shows 


^ whether the rot starts after seasoning, | 
when the wood is dry, or whether it is present in the | 
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4s pink masses in decaying organie material, as for 
example on badly dried herbarium specimens. The 
proprietor of the house stated that the props lasted 
only five or six years, after which time they could 
not support the barrels. 

The second cellar was that of a wine grower. This 
was deeper than the first one, and unlike it was reek- 
ing with water. Here the logs on which the barrels 
were supported again showed the snow-like mycelial 
masses of Merulius lacrymans. We were told that 
the fungus had to be scraped away every week or 
that it would fill the place; the logs were said to last 
several years. Covering the walls there was a layer 
about a quarter of an inch deep of the blaek sooty 
growth of Rhacodium cellare, a harmless but 
unpleasant-looking saprophyte characteristic of 
such situations. At one place near the steps 
were found a few fruiting stages of Merulius 
tremellosus, a species common on pine branches. 
It was not possible, under the circumstances of the 
visit, to make out how the sporophores were con- 
nected with any wood. 

In the surrounding country the vineyards were 
blue with Bordeaux mixture, which was liberally 
sprayed on the vines from knapsack sprayers. It 
was interesting to see the trouble that was taken 
to apply this fungicide, and to find out that invari- 
ably the cultivator knew the generic name of the 
fungus he was fighting against and could procure 
odd specimens for demonstration. All spraying at 
the time of our visit was against the downy mildew, 
Plasmopara viticola; dusting with sulphur against 
Üidium (Uncinula necator) was occasionally to be 
seen. Another disease which caught the eye was 
Ustilago Maydis, appearing on various parts of the 
maize plant, but partieularly in the inflorescences 
as large greyish balls of which the thin outer mem- 
brane breaks to disclose a mass of dark brown 
powdery spores. 

The smut of oats (Ustilago Avena) was common ; 
also brown rust (Puccinia triticina) and black rust 
(P. graminis) of wheat. The alternate stage of this 
last species was exceedingly common on barberry 
in the Dolomites, 

Several of the horticultural plants in the gardens 
at Villa Lagarina were covered with the oidium 
stage of mildews—roses, chrysanthemums, peas, &c, 
. The villagers are very fond of toadstools as food 
in the autumn, and dried fungi were to be.seen in 
some of the shops at Rovereto. These appeared 
to be Boletus edulis. The common mushroom is 
apparently not a favourite with the villagers, judg- 
ing from the remarks made when a coloured plate 
of this fungus was shown to them. The Italian 
eurse that one may die of eating a Pratiolo sug- 
gested that this might be so. Apparently all the 
usual silvieolous fungi are eaten. In a restaurant 
at Milan the well-known esculents, Amanita Cesa- 
rea and Boletus reticulatus were displayed, and 
later on in Trento, species of Boletus, Cantharellus 
cibarius and others appeared in the shops. The 
l'rentino is classical ground for the larger fungi 
owing to the researches of the veteran mycologist, 





Abbé G. Bresadola, of Trento, whose aequaintance 
several members of the Commision had the great 
pleasure of making at his summer retreat at Varena, 
where he was actively continuing his researches. 

While at Villa Lagarina a search was made 
through the gardens and vineyards adjoining the 
houses for the presence of crown gall. The result 
was disappointing. There was a single suggestive 
open canker on a rose bush, but although a large 
area of vineyard was traversed, no crown gall was 
seen, However, one learned that the disease was 
known to some of the growers, and an intelligent 
youth offered to find specimens for us; he produced 
a few small examples by digging somewhat reck- 
lessly at the roots of vines and an almond tree. 

Observation was kept on the ‘‘ geranium "' plants 
(Pelargonium), which seem to be as great favourites 
with the villagers as is Aspidistra in this country. 
The only galls seen, however, were on experimental 
plants shown to us at the Serologieal Institute at 
Milan. Later we were shown good specimens on 
various trees at the Bacological Institute at Trento, 
and discovered others in the museum at the Agri- 
cultural College at San Michele, There can be no 
doubt that the disease is common in Northern Italy, 
but it was not possible to make search underground 
for it; its prevalence or otherwise on vines would 
best be ascertained at the time they are lifted, when 
a small monetary recompense would doubtless 
ensure specimens from a by no means unintelligent 
community. 

The interest in crown gall has been considerable 
during the past few years, principally owing to the 
labours of Dr. Erwin F. Smith, the eminent Ameri- 
can phytopathologist. He has published a series of 
papers during the last twenty years or so in which 
comparisons have been made between the appear- 
ances in crown gall of plants and human cancer. The 
following account is summarized chiefly from his 
writings. 

Crown gall oceurs as swellings or tumours on many 
cultivated plants and on some wild ones, usually at 
the collar or crown of the plant, though often at the 
roots or on the stems, and has been recorded from 
all over the world. The appearance of the gall 
differs according to the host plant, and may be hard 
or soft and of any size up to more than a yard in 
diameter. The cells of the host which are attacked 
are not killed, but are stimulated to multiply, the 
result being an imperfectly vascularized overgrowth 
composed in part at least of masses of rapidly 
dividing cells of reduced size. Attacked branches 
frequently are killed, but the whole plant seldom 
succumbs. The disease is of a peculiar type: (1) 
the growth is extra-physiological and injurious to 
the rest of the plant, slowly dwarfing or killing it; 
(2) secondary tumours occur as growths from 
tumour strands which are deeply embedded in the 
normal tissues, and derived by cell division in the 
form of a continuous chain of cells from the primary 
tumour; (3) the secondary tumours reproduce the 
strueture of the tissues in which the primary tumour 
has developed even when they occur in other organs, 
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e.g., if the primary growth is in the stem and the 
secondary is in a leaf, the attacked part of the leaf 
will be converted into a pseudo-stem. 

The growth of a tumour may stimulate multipli- 
eation of the surrounding uninoeulated tissues. 

The causal organism was first isolated and cross 
inoculations made by F, Cavara, Professor of Botany 
in the Royal University of Naples. It was named 
Bacterium tumefaciens by E. F. Smith and Towns- 
end. It isa small, white, motile, rod-shaped organ- 
ism with polar flagella, non-sporiferous, Gram-nega- 
tive, non-acid fast, and grows on agar poured plates 
in the form of small, circular, somewhat raised, 
wet-shining, translucent colonies. It grows at from 
0° to + 379 C., the optimum temperature for 


growth being 25° to 309. There appear to be at 
least three strains of the organism isolated from 


plants. 

The bacterium has never been clearly demon- 
strated inside the tumour cells. According to Smith 
it ‘‘ occurs only inside of certain of the proliferating 
cells. When the cell divides, the organism is 
carried over into the daughter cells, in at least a 
part of which it multiplies. It occurs in the cell in 
comparatively small numbers and, owing to the 
granular nature of the protoplasm, cannot be made 
out satisfactorily even with high powers of the 
microscope.’ The suggestion that human cancer 
might be due to some parasite endowed with similar 
chemical activities to B. tumefaciens has not been 
favourably received by the majority of botanists 
owing to the differences in structure between ani- 
mals and plants; the absence of a circulatory 
system, in addition to a lack of a nervous and a 
central digestive system in plants apparently for- 
bade legitimate comparison, The work of Professor 
Blumenthal, of the University Cancer Research 
Laboratory of Berlin, has, however, placed the 
matter in quite a different light. He claims to have 
isolated several times from human breast carcinomas 
a parasite in pure eulture which is indistinguishable 
from B, tumefaciens obtained from plant tumours. 
Inoculated (either alone or with diatomaceous earth) 
into rats, mice, guinea-pigs, and rabbits, it produces 
malignant transplantable tumours which show in 
their histological structure the typical characters of 
sarcoma or carcinoma, growing to half the size of the 
animal and forming metastases almost as large as : 
walnut, In hot-houses and out of doors the para- 
site has repeatedly produced tumours on plants 
(espeeially sunflowers) indistinguishable from erown 
gall. The isolation from cancer is not easy, and only 
a small portion of inoculated animals have given 
persistent metastatizing tumours. Rat tumours are 
now in the cleventh and twelfth generation of trans- 
plant, the results being positive to the extent of 75 
per cent. after the fourth transplant. Bacteria have 
not as yet been recovered from the transplants, 

Such unexpected results have naturally aroused 
considerable scepticism. It should be stated, how- 
ever, that Dr. Erwin F. Smith spent a fortnight in 
the Berlin laboratories and was eonvineed of the 
soundness of the investigations. — ** It begins to look, 
contrary to my belief hitherto, as if B. tumefaciens 





might occur frequently on or in man and be the cause 
of some of his cancer. ”’ 

Assuming the correctness of this work, it remain: 
to be seen whether the bacterium of itself is able to 
produce malignant growth in animals or whether it is 
the carrier of some ultramicroscopic virus; further, 
whether it is a special strain of B. tumefaciens, the 
cause of a world-wide disease of plants. 

From the fact that B. tumefaciens has not been 
demonstrated with certainty in cells of plant tumours, 
it would be attractive to assume that it had an ultra- 
microscopic stage. Blumenthal (Auler and Meyer’, 
discussing the reasons for the previous non-discover: 
of the human parasite, remark: “ Gerade unser 
Arbeiten mit dem B. tumefaciens bei Pflanzentu- 
moren haben uns dazu geführt, beim Menschen am 
Rande des Tumors und in den erweichten Partien 
nach den Parasiten zu suchen."  Hecent work by 
Robinson and Walkden has shown that in certain 
cases at least of crown gall in plants, the bacteria 
which are located in the wounded surface and to 
some extent also in the vessels and adjoining intt- 
cellular spaces of the cortex are later present as 5 
film on the rough outer surface of the gall. Thes 
results show the close similarity between crown gall 
and human cancer. There is growing conviction o! 
the parasitic nature of eancer, but the whole gamut 
of pleomorphism, symbiosis and biological strains 
will doubtless be traversed in attempting to co- 


. ordinate the results of recent researches. 


ENTOMOLOGICAL NOTES WITH 
CANCER FIELD COMMISSION IN 
TRENTINO, 1925, 

By K. G. Bram, B.Sc., F.E.S. 


On the expedition to the Trentino distriet of 
Italy conducted by Dr. L. W. Sambon in July and 
August, 1925, the attention of the entomologisis 
attached to the party was engaged mainly uput 
those insects that are known to be capable, or sw 
pected of being capable, of acting as host in th: 
early stages of the life-history of the Nematole 
worm, Gongylonema. 

The insects thus observed fall into two categories, 
viz.: possible intermediate hosts of a Gongylonema 
that may attain maturity in man, and possibl 
hosts of Gongylonema infecting domestic animals. 
particularly cattle and sheep. 

Bearing in mind that for man to become infected 
with Gongylonema it is apparently necessary that 
the worm in its encysted stage should be swallow 
alive by him, it is obvious that any insect liabl: 
to come in contact with human food is open t° 
suspicion. This food may of course be such as is 
prepared and eaten indoors, or may be either carried 
outside or be gathered and consumed in the open. 
First, as regards food prepared and eaten indoors 
it was known that at least two species of cock- 

Blatta orientalis and Blattella grr- 

occurred very generally in kitchens 
distriet, and considerable numbers wen 


roaches, 
manica, 
in the 


Aug. 16, 1926] THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


collected, particularly fromi certain houses in 
which cancer cases had occurred, and were 
examined in our improvised laboratories for 


encysted worms. No trace, however, of Gongy- 
lonema was diseovered in these cockroaches, though 
other parasites in some numbers were found. 
As the earlier cases of Gongylonema cysts 
to be found in these insects occurred only 
under experimental conditions, an attempt was 
made to repeat these experiments, and cock- 
roaches of both the species mentioned were kept 
in confinement and as opportunity arose were fed 
with fragments of Gongylonema obtained from sheep 
and cattle at the slaughter-houses. These experi- 
ments, the details of which will be found in Dr. 
Baylis's report, were only partially successful, cysts 
of Gongylonema being later found in some of the 
smaller species of cockroach, though no trace of the 
development of the parasite was found in the more 
robust B. orientalis. Other inseets found almost in 
all houses in which search was made in the flour 
bins were the common Meal-worm Beetle (Tenebrio 
molitor L.), occasionally found in the adult state, 
but much more often as the larva, and still more 
abundantly the Meal-moth (Ephestia kuhniella), 
again usually as the larva living freely in the flour 
or maize-meal, or spun up in the corners of the 
chest, especially above the level of the meal. Pupe 
and a few adults were also observed. Although a 
considerable number of these larvæ were dissected 
and examined for Gongylonema, no trace of the 
worm was found, though a fairly high pereentage, 
probably (accurate observations were not made) from 
30 to 50 per cent. of the larvie were attacked by 
one of its best known parasites, viz., Nemerites 
canescens Grav., a fly belonging to the parasitic 
Hymenopterous family, Ichneumonidie. With the 
Ephestia larvie were also the predaceous larve of 
the beetle Tenebroides mauritanicus. Other insects 
found in the kitchens were the Silver Fish (Lepisma 
saccharina) and some houseflies, but these, on 
account of the improbability of their ability to act 
as host to Gongylonema, were not particularly 
collected. 

Other insects found not actually in the dwelling 
rooms of the houses, but sometimes in the ground- 
floor room, and also in outhouses and sheds in close 
proximity to the house, where chickens, and especi- 
ally rabbits, were very, frequently kept, were the 
Tenebrionid beetles, Blaps lethifera and Tenebrio 
obscurus. In both cases the larve were found occur- 
rng commonly with the beetles, and both species 
were frequently found together. They occurred in 
rather dry, dusty accumulations composed of earth, 
dried leaves, old straw, and rabbits’ dung, this last 
usually more or less mouldy. As Gongylonema has 
already been recorded from other species of both 
Blaps and Tenebrio, and as rabbits’ dung, possibly 
containing eggs of Gongylonema, obviously formed 
an important item in the diet of these insects, con- 
siderable attention was paid to them, but no trace 
of Gongylonema was found in either adulis or 
larve, 

Other insects found with them but in lesser num- 
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bers were the carabid beetle, Sphodrus leucophthal- 
mus, which is predaceous upon Blaps, and a few 
smaller carabids, such as Harpalus pubescens and 
H. griseus, both occurring in quantity in the vine- 
yards and gardens close by, and probably brought 
in with green maize and other fodder from outside. 

Attention was also paid to the insect fauna of some 
of the village fountains. These fountains provide 
water for all domestic purposes, as well as for water- 
ing horses and cattle, and are usually arranged with 
a series of three troughs. The supply is in the form 
of a constant stream from a pipe line brought from 
some distance up in the mountains. From this 
supply water for domestic use, cooking, &e., is sup- 
posed to be taken direct, though in practice it is 
frequently dipped from the first trough into which 
this supply stream falls, and from which horses and 
cattle drink. The water in this trough is clear and well 
aerated, the sides clothed with green algal and mossy 
growths which harbour a number of different insects, 
as well as large numbers of a small pond snail, 
Limn«a sp. Water bectles, Agabus nitidus, and their 
larve were fairly numerous, as well as larve of 
certain Mayflies (Betis sp.) and of such flies as 
Chironomus, Psychoda, Pericoma, &e., while on the 
outer walls of the trough, attracted by the moisture, 
were, in addition to the adults of the above-men- 
tioned flies, such other species as Orthoceratium 
virens and Elliptera omissa. 

From this trough the overflow supplies the second 
trough, which mainly serves for the final rinsing 
of clothes, The water here is more turbid with 
soap, though still fairly clear, and a few insects 
were still to be found in it. From this in turn the 
overflow supplies the third and much the largest 
trough, the walls of which have wide inward sloping 
slabs on which the soaping and kneading of the 
clothes of the village is carried out and the water 
in which is normally thick and turbid with soap, 
so as to be inimical to insect life. These insects 
from the fountains were not particularly examined 
for parasites, 

Turning our attention to Dung-beetles, in con- 
nection with Gongylonema in cattle, these were 
collected in large numbers, and belonging to a fair 
number of species. Grazing ground in the vicinity 
of the villages is scarce, and is found mainly in 
narrow strips along the banks of the irrigating 
channels of the vineyards, and in some cases 
between the rows of vines, and the cattle here are 
usually found singly, and each beast, if not on a 
short tether, is in constant charge usually of a small 
girl or an old woman. Here and there is more 
extensive grazing of very rough nature, usually on 
a steep hillside encumbered with huge boulders and 
not good enough to be terraced for vines. It was 
on such ground that most of our collecting was 
done, every fresh cowpat being swarming with 


beetles. Most abundant of all was Onthophagus 
laurus, then probably the smaller shining red- 


spotted Caccobius schreberi and the more elongate 
Aphodius subterraneus. In smaller numbers were 
Gymnopleurus sturmi, the largest of the dung- 
beetles obtained in this way, Onilicellus fulvus, 
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Onthophagus opacicollis and O, furcatus, Apho- 
dius fimetarius and A. hemorrhoidalis, while occa- 
sional individuals of Onthophagus nuchicornis, O. 
lemur, O. ovatus, and Aphodius erraticus were also 
found. The larger dung-beetles, Ateuchus sacer, 
Copris and Geotrupes, were not found at all, in the 
case of the first named possibly because the district 
was too northerly and beyond its range, in the case 
of the other two probably because it was a little too 
early in the season, a single specimen of Copris 
lunaris being found after the writer had left 
the party, while a number of Geotrupes on 
the wing fell into the car in the evenings. 
Most of these were dissected and examined for 
Gongylonema, and the sole example brought back 
was G. mutator; it is likely, however, that other very 
similar species were amongst the victims of the 


In several cases the dung in the sheds wher 
Gongylonema-infested cattle had been stalled was 
examined for eggs of the worm, but without result, 
though-in no case was the dung from the slaughtered 
animal positively identified. 

Sheep were seldom seen except for occasional 
small flocks being driven along the roads, and there 
was no opportunity for collecting the dung-beetles 
associated with these animals. 

Of the dung-beetles thus collected a fair number 
about 4 or 5 per cent., proved to contain encysted 
worms of Gongylonema, as well as cysts of other 
nematodes. The beetles infected belonged tc 
several species, e.g., Onthophagus taurus, 0, opa: 
collis, Caccobius schreberi, Oniticellus fulvus, ani 
Aphodius subterraneus; in fact practically every 
species of which sufficient individuals were examined 





Fie. 1.—Sphodrus leucophthalmus. 


search for Gongylonema. With these dung-beetles 
were found a few other species of coprophilous 
habit, notably Spheridium bipustulatum in large 
numbers, with a few Histeride, e.g., Pachylister 
inequalis and Hister 12-striatus, these latter two 
probably preying upon the larve of Musca vitri- 
pennis (Diptera), which were very abundant in the 
dung. A single example of Emus hirtus was also 
captured. 

That these beetles were not restricted in their 
choice of pabulum to the dung of cattle was proved 
by the fact that most of them were as readily found 
in suitably fresh masses of human excrement on 


the same ground. 


Fic. 2.— Pristonychus terricoia 9. 


appeared to be capable of allowing the developr* 
of Gongylonema. So far so good, but there s: 
remains the question, how does the Gongyloncr- 
return to the cattle? For, in order to beer 
infected, the cattle must swallow the encysted wc 
from the insect. Most of these dung-beetles s! 

the light, and when turned out of their cow? 
make all haste to bury themselves in it again, o" ` 
unable to reach it quickly burrow down into t 
earth. The chances, therefore, of a feeding € 

accidentally swallowing one of them would app 

to be somewhat remote. One of these species, 2°" 
ever, Aphodius subterraneus, was on one or n 

occasions observed out in the open, once craw” 


f 








— 
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on the edge of a trough in the village, and once 
resting on a grass blade. Other species of Apho- 
dius, particularly perhaps A. contaminatus, fly 
readiiy in the sunshine and are frequently observed 
crawling on herbage, so it would seem that some 
species of dung-beetles stand perhaps a greater 
chance of being swallowed by a grazing cow than 
others. Is this chance sufficiently great to acount 
ior the high percentage of cattle from these areas 
found to be infested with the worm? 

Another possible method of contracting infection 
is connected with the fact that if the eneysted worm 
be placed in water it will rupture the cyst-wall and 
escape into the water. An infected dung-beetle 
muy drop into a stream, or be flooded out of its 
cowpat after a storm and drowned, and on the 
decomposition of the body encysted worms would 
be liberated in the water and readily swallowed by 
man or beast drinking at the stream. It is by some 
such method of infection that the Gongylonema 
worms in the mouth of the girl swine-herd of Rome 
seen by Dr. Sambon were probably contracted. 


Of insects other than those connected with the 
lite history of Gongylonema a number of interesting 
species were observed. A large proportion of them 
were species conimon enough at home, though some 
very conspicuous species, e.g., amongst the butter- 
flies, Papilio podalirius (and less commonly P. 
machaon), V. antiopa, &c., would cause some 
excitement if seen in this country. The male Gypsy 
Moth (Ocneria dispar) was not uncommon, dashing 
about over waste ground. This species was evi- 
dently kept well in check by parasites, the poplar 
trunks in the hotel garden providing numerous 
remains of young larve accompanied by single 
cocoons of a braconid parasite, though many of these 
cocoons produced only the hyperparasitic chalcid 
Monodontomerus obscurus. A bunch of eggs of the 
gypsy moth only produced _Anastatus bifasciatus, 
which pretty little chalcid was bred also from a 
bunch of eggs of an unidentified pentatomid bug, 
while other groups of empty egg-shells of the same 
bug appeared to have produced the same parasite. 

The telegraph poles on the road from Rovereto to 
Villa Lagarina were suffering badly from the attacks 
of a Longieorn larva, some of them appearing in im- 
minent danger of falling, while the capture of two 
specimens of Hylotrupes bajulus sitting on the poles 
gave a clue to the culprit. Other interesting beetles 
of this group were /Egosoma scabricorne, a single 
specimen at rest on a lime trunk, Spondylus bupres- 
toides flying in the hotel garden, Criocephalus rus- 
licus, two specimens both 9 taken at light, as also 
were two 9 examples of the handsome melolonthid, 
Polyphylla fullo. The fine Purpuricenus kaehleri 
was found paired on a bush bordering a vineyard, 
while Clytanthus varius, C. sartor, Leptura rubra, 
Strangalia attenuata, Grammoptera bifasciata were 
swept from flowers in the gardens or vineyards. 

A small sandy flat bordering the River Adige pro- 
duced some poor grazing, and various insects in 
addition to dung-beetles; the runs of the Mole 
Crieket were much in evidence, while one or two 


of the insects were discovered, and other corpses 
were awash at the water's edge. A few Cicindela 
hybrida were captured with some difficulty, while 
the staphylinids Pæderus gemellus and Stenus 
longipes (?) were not uncommon. The little caddis- 
fly, Oligocentrum maculatum, was fluttering in 
numbers over the water, and the leaves of a small 
fig tree growing in the embankment near by were 
blaek with it. A number of large tabanids appeared 
to be not unwilling to transfer their attentions from 
the cattle to ourselves, but paid for their presump- 
tion with their lives. 

On rough grassy ground Mantis religiosa was not 
uncommon, but mostly immature until August had 
well set in. The peculiar Homorocoryphus nitidu- 
lus was found in moister or more shady situations, 
but was also immature; a pink variety was found 
in addition to the usual bright green form. At 
night the small cricket, Gryllus burdigalensis, was 
very noisy by the roadsides, but it was not easy to 
track the noise down to the singer, nor to extract 
him from crevices in stone walls when found. Occa- 
sionally a specimen would be turned up by day 
under heaps of garden rubbish. Other long-horned 
grasshoppers taken included Tylopsis  lilifolia, 
resembling our Leptophyes punctatissima, Metri- 
optera albopunctata, one female bearing numerous 
red acari between the wings, and Decticus verruci- 
vorus, which, as its name implies, was at one time 
employed to bite away warts in the belief that this 
treatment would prevent their recurrence. 

Odonata were but little in evidence except by the 
lakeside at Levico, where Orthetrum cancellatum, 
Ischnura elegans, Platycnemis pennipes, Agrion 
lindenii, &c., almost certainly Anaz parthenope, 
were abundant. This fine eschnid with a conspicuous 
blue patch towards the base of the abdomen evaded 
capture. The handsome Onychogomphus forci- 
patus was taken by Lake Garda. 

Of neuroptera the most striking were myrme- 
leonid larvæ, ant-lions, found in several places; 
from these Myrmeleon formicaleo emerged after 
our return home. The somewhat similar pits 
formed by the larvæ of the leptid fly, Vermileo, 
were found on ledges of walls at Villa Lagarina. 
Ascalaphus was not seen, unless a number of empty 
yellow eggshells arranged along a grass-stalk can 
be assigned to this genus. 

Of Rhynchota some twenty species were collected 
of which probably Pyrrhocoris aptera was the most 
conspicuous, occurring in vast numbers and in all 
stages on walls, tree trunks, especially limes, and 
on the grass. Around Rovereto and Villa Lagarina 
the Cigale, Cicada, was very noisy, but with the 
exception of a few seen out of reach up in the trees 
we could not discover the songsters, 

Besides the few Diptera already mentioned, cap- 
tures included the fine Stratiomys chameleon and 
Volucella zonaria. 

Stomoaxys calcitrans was a considerable nuisance 
at Rovereto, but the pain caused by its stab soon 
passes away without leaving persistent irritation. 
Another interesting biter, both indoors and out, in 
the evening, was Phlebotomus papatasii. Mos- 
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quitoes were hardly seen, but were not worked. 
An Anopheles maculipennis was noted biting on the 
train as we left Venice. 

On tree trunks here and there large, white, silky- 
looking patches were observed which, on investiga- 
tion, proved to be a woody encrusting fungus 
eovered with the shining web spun by the larva 
of a myeetophilid fly. From some of these larve 
the fly, Sciophila ochracea, was subsequently reared. 

Hymenoptera, besides the parasitie species already 
mentioned, included such forms as Ammophila, 
Cerceris, Scolia, Polistes gallicus with nests, 
Eumenes, Scelephron, and others, mostly from 
flowers in the gardens. A nest of hornets was 
observed in a hollow lime tree, but was not investi- 
gated for scavenger or parasitic beetles. Ants, 
mostly Lasius niger, with some L. umbratus 
swarmed around the lights of the restaurants at 
night and were crawling all over the tables beneath 
them. 

In all about 250-300 species of insects were noted, 
about 100 of which were Coleoptera. For a month's 
stay this is not a long list and includes little in the 
way of rarities, but it must be remembered that 
opportunities for general collecting were not very 
numerous owing to our work keeping us for the 
most part either in the villages or their immediate 
neighbourhood, or in the laboratory working at the 
material collected. From an entomological stand- 
point the best country was merely passed rapidly 
through in the car on some of our longer excursions, 
with no time to stop and sample the insect fauna 
of the vicinity. 


EXAMINATION OF CANCEROUS AND OTHER 
TUMOURS IN ANIMALS COLLECTED BY 
DR. SAMBON DURING HIS RECENT RE- 
SEARCHES. 


By Sir G. LeNTHAL OnzaTLE, K.C.B., C. V.O., F.R.C.S. 
Surgeon and Lecturer in Surgery, King's College Hospital. 


AcTING as consulting pathologist to the Tropical 
Disease Prevention Association, I have carefully 
examined the pathologieal material submitted by 
Dr. Sambon, together with his Heport on cancer 
field researehes recently made in Italy and Holland. 
The results of my examinations fully agree with 
the statements he has advanced regarding the same. 


Lrver or Rat wiru Cyst or Strobilocercus 
fasciolaris. 

A cyst in which is included a bladder-worm. In 
one corner of the cyst part of the larval cestode is 
embedded, At this point the tissue in which the 
strobilocereus is embedded is a large spindle-celled 
tumour the blood-vessels of which are in a very 


unorganized state. In one part of the section there 
is a piece of liver against which part of the tumour 
described impinges, pressing together the walls o: 
blood-vessels. At this point there is no actual 
invasion of liver tissue. In other- parts of the 
tumour there appear to be collections of cells which 
look like ‘liver cells, as 1f the tumour had invaded 
the liver and destroyed part of it. 


Kipney or Rat with WormM-Cyst. 


A multi-locular cyst completely surrounded by 
renal tissue except one part, where a tumour con- 
sisting of epithelial cells is bulging into one of the 
loculi of the cyst. The epithelial cells of the 
tumour resemble renal epithelial cells. In no part 
is there invasion of normal renal tissue, but the 
tumour seems to be pressing it on one side. In the 
tumour itself the epithelial cells are collected in 
masses that vary in size from a collection of about 
forty or fifty cells to large collections of innumer- 
able cells, and both the large and small clusters are 
separated from each other by fine strands of delicate 
connective tissue, 


Stomacn or Rat with MALIGNANT Papin LoMatovs 
GROWTH. 


In this cancerous wild rat found by Dr. Sambon 
in Villa Lagarina, Italy, were two tumours: a 
benign breast fibrous tumour and a papillomatous 
tumour growing from the walls of the cardiae por- 
tion of the stomach. This papilloma is definitely 
malignant. The slides of this neoplasm prepared 
by Dr. Bonne, a member of our Field Commission, 
show that the epithelial cells have invaded a blood- 
vessel in which the elastica has been stained, and 
there is no doubt that it is a blood-vessel that has 
been invaded by carcinoma. In the connective 
tissue of this malignant papillomatous tumour can 
be seen a nematode worm (Hepaticola gastrica) in 
cross seetion and another similar worm at the base 
of the growth. Scattered over the walls of the 
stomach are the characteristic lemon-shaped eggs 
of this parasite. Hence I agree with everything 
Dr. Bonne has described in his contribution to the 
Report. 


Rar’s Breast Tumour. 


Judging from the size of the sections and from 
the macroscopic size of the mammary tumour in 
the Villa Lagarina rat, the microscopical sections 
appear to be slices of the whole breast. There is 
no suggestion of epithelial .proliferation, but the 
connective tissue surrounding the lobules, around 
the ducts and around the acini, has undergone very 
marked proliferation. In some parts the prolifera- 
tion is more marked than in others, giving rise t° 
the impression that there has been a generalize! 
fibro-adenomatosis of the breast. No worms can be 
seen in these sections, 
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CONCERNING THE DISCOVERY OF THE 
PLAGUE BACILLUS. 


By E. LaanRawGEÉ, M.D.Liége, D.T.M.Paris. 
Former Assistant of Dr. Yersin in. Nha-Trang (Indo-China). 


Tue wide publicity given to an article on '' The 
History of Plague in Hong-Kong,” by A. G. Millott 
Severn [1] led-us to review a point which appears 
to be obscure. We have reviewed original papers, 
in order to clear up this misunderstanding, 

The matter is not without interest, in view «f 
the many contradictory opinions which have been 
advanced and whieh shall be discussed directly. 

In June, 1894, Kitasato, then head of a Japanese 
Commission, and Yersin, a French doctor, came to 
Hong-Kong to study. plague. Within an interval 
of a few days both claimed that they had discovered 
the ztiological agent. 

These two young promising scientists had already 
a glorious scientific career behind them, 

In 1894, when Yersin was 31 years old, he had 
already collaborated with Roux in 1887-1888 on the 
classical communication on diphtheria and its toxin. 
After several months' travel in the Far East, as à 
physieian in the Merchant Marine in the South 
China Sea or as explorer in French Indo-China, 
being in Saigon he was sent to Hong-Kong by the 
Freneh Government to investigate the new epi- 
demie. 

In 1887, Kitasato isolated and cultivated the 
bacillus of tetanus, and in 1890, with Behring, 
demonstrated the antitoxie properties of the anti- 
tetanie serum. When he returned home in the 
splendour of the Meiji, he soon found himself at the 
head of the bacteriological movement in Japan. 

These were the two investigators who opened the 
fight against the terrible plague. Their communi- 
cations have been published in various journals. 
Our purpose is to examine them carefully and to 
determine who was really the discoverer of the 
plague bacillus, : 
* * * 

Although Europe was for a long time free from 
plague, the disease was endemic in South-Western 
China. 

Aoyama [2] has shown that plague was diagnosed 
in 1884 in Pakhoi; that it was endemic also in 
Yunnan and Mongolia. At the time of the epi- 
demie in Hong-Kong in 1894, Yersin nearly escaped 
being sent there for bacteriological studies. The 
first cases of plague appeared in May, 1894, in 
Hong-Kong amongst the Chinese community. The 
disease was already prevalent in Canton (about 100 
miles away), and when Dr. Lawson, the British 
Health Officer, was sent there, he was soon called 
baek to Hong-Kong to face a widespread scourge. 

On June 12, Professor Kitasato and Aoyama 
arrived at Victoria, each of them with an assistant 
and a medical student, wh toined the Commission. 


On June 15, Dr. Yersin, a doctor in the Colonial 
Service, arrived alone, 

e * * * 

The activities of the Japanese Commission have 
been related in a most interesting paper by Aoyama, 
who was in charge of the clinical and anatomical 
investigations. 1 i 

He describes the general conditions of the city 
and the locations of the hospitals. After a fort- 
night, he and an assistant came down with plague, 
which they contracted at a post-mortem exam- 
ination, ] 

Three hospitals were set aside for plague patients 
at the beginning of the epidemic. A floating hos- 
pital was reserved for the Europeans; the second 
was a Chinese hospital under the care of Chinese 
doetors, and finally the Kennedy Town Hospital, 
a former police station, was under the care uf 
English doctors. 

Here the two scientists were allowed to perform 
post-mortem examinations. Later on, these hos- 
pitals became insufficient for the needs, and aban- 
doned glass works, “un batiment affreusement 
délabré,” a new slaughter-house under construction, 
and finally a straw hut, officially called Alice 
Memorial Hospital, were employed to receive the 
sick, 

A very poor arrangement, according to Aoyama; 
no beds, no blankets, no mosquito-nets available; 
and mattresses only for Indians and Japanese. A 
photograph reproduced in Aoyama's paper shows 
the half-naked patients lying in a large warehouse, 
where numerous mosquitoes entered at night. 

Even to-day the Chinese quarters of Victoria 
City strike the European tourist by their filthiness. 
From 165,000 to 250,000 people, according to 
different census, were huddled together under the 
worst conditions; filthy houses,  foul-smelling 
streets, bad or no sewers; everything seemed 
arranged for the best conditions for the spread of 
plague. 

Kitasato arrived on the 12th and started work on 
June 14 [3]; at an autopsy, performed by Aoyama, 
at the Kennedy Town Hospital, numerous bacilli 
were found in an inguinal bubo and in all the 
viscera. But owing to the fact that the autopsy 
was performed eleven hours after death, he doubted 
the specificity of the bacilli. He also cultivated 
and inoculated the bacterium into mice. On the 
same day he examined the blood taken from the 
finger of a ease with an axillary bubo, who had a 
temperature of 40:5 (105° F.), and found an encap- 
sulated bacillus, resembling the bacillus of chicken 
cholera. 

Although he doubted the reality of his discovery, 
the loeal papers, the same day (June 14), published 
Professor Kitasato's discovery of the plague bacil- 
lus, The papers stated that the bacillus was a 
long rod, abundant in the blood of patients who had 
died of the disease. 

The next day Yersin called upon Professor Kita- 
sato and found him making an autopsy. He was 
surprised to note that Kitasato paid no attention 
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to the bubo, but simply examined the blood and 
the spleen. According to Yersin's diary, it was 
only later on that Kitasato was advised by Dr. 
Lawson to examine the buboes. 

However, Kitasato cultivated and inoculated his 
bacillus, and noticed that all the laboratory ani- 
mals, except pigeons, were killed within one or two 
days following the inoculations. At death he 
found the bacillus in all the organs. 

On August 11 The Lancet published a short edi- 
torial '' from the notes of Dr. Lawson of Hong- 
Kong.’’ The paper is illustrated with four draw- 
ings; one is a specimen of human blood stained by 
Kitasato which shows several bacilli (?) to about 
fifty red cells; a preparation of Kitasato’s culture 
which shows similar elongated diplococci; and a 
fourth on which was a preparation of the spleen 
made by Lawson. As far as one can decide from 
these drawings, the bacteria appear to be pneumo- 
cocci. This diversity in morphological appearance 
did not escape Kitasato, and he says: ‘‘ The organ- 
ism—which is a bacterium resembling the bacilli 
found in the hemorrhagic septicemias, except that 
the ends are somewhat more rounded—when stained 
lightly appears more like an encapsulated diplo- 
coccus, but when more deeply stained, it has the 
appearance of an ovoid bacillus. . . . When, how- 
ever, it is focussed more accurately, it is still pos- 
sible to see the diplococeus form.’’ 

This was the first description of the Kitasato 
bacillus: a very short one indeed. On August 25 
The Lancet published Kitasato's report on his first 
researches [3]. He claims that the bacillus is 
found in the blood, the buboes, the spleen and the 
viscera; that it is a rod with rounded ends with 
bipolar staining. ‘‘ I am at present unable to say 
whether or not ‘Gram’s double-staining method ’ 
can be employed. The bacilli show very little 
movement." The optimum temperature for the 
growth varies from 36° to 39° C.; the culture in 
broth appears turbid; the writer states he did not 
observe either the growth on gelatin or the presence 
of spores; he also notes the results of animal inocu- 
lations. On this Kitasato’s claim rests; it is the 
only basis of his claim to priority.! But the 
fact that he could not decide upon the reaction to 
the Gram stain and that he observed the motility 
of the bacterium, shows that he was in doubt 
between several bacilli which were present in his 
slides and cultures, and that he could not separate 
or distinguish them apart. It seems that Kitasato 
was in a hurry to publish his first results. 

We have to see further what he says in regard 





! These two articles in The Lancet as well as the statements 
in the local press in Hong-Kong explain the mistake of 
Dr. James Cantlie, who was in Hong-Kong at the time. In 
1898, during a discussion of a report of Arnott (‘‘ Pathology of 
Plague’’), Cantlie states that Kitasato and Yersin have been 
wrongly grouped as the co-discoverers of the plague bacillus. 
He states that Kitasato discovered the bacillus a week before 
Yersin, and although he has a great esteem for Yersin's work, 
he thinks that he cannot be considered as the ''original 
discoverer of the bacillus." That distinction belonged to 
Kitasato alone. Brit. Med. Journ., 1898, ii, September 24, 
p. 862. 











to the manner in which the bacillus reacts to the 
Gram stain.? 

Aoyama's paper [2], published the next year, 
tries to elucidate this point. In sections made 
from buboes, he finds in association with the '' Kita. 
sato bacillus " [sic] micrococci and streptococci. 
The ‘‘ plague bacilli '' and the mierococci decolorize 
by Gram’s method. ‘‘ Aus der Verschiedenheit der 
Gestalt und der Fürbarkheit der Blutbacillen mi- 
telst der Gram'schen Methode glaube ich, dass sie 
von den Lymphdrüsen nicht identisch sind. Wenn 
die Streptococcen sich von den Ketten ablósten uni 
zu zweien aneinender fügen, so ensteht das ähnliche 
Bild des Blutbacillus. Da die Streptococcen meis: 
in den Blutgefüssen der Lymphdrüsen anzutreffen 
waren, so vermuthe ich das die Blutbacillen von 
Kitasato weiter nicht als im  Blute circulierende 
Streptococcen aufzufassen sind.''3 

This is the statement of Aoyama, who was asso- 
ciated with Kitasato in Hong-Kong. It is seen, 
then, that one year later he does not consider Kita- 
sato's bacillus as the bacillus of plague! 

If such is the current opinion in the Japanese 
scientific circles, it is evident that the work ci 
Kitasato had not been accepted. 

Let us follow Kitasato’s next publications—aítet 
this ‘‘ preliminary notice ’’ and his official report. 

The next communication [5] was written in 
Japanese in 1897, and is not to be obtained here. 
But in 1898 another communication appeared in 
which the writer gives a detailed description ^í 
‘his ’’ bacillus, 

** In 1894 a scientific commission for the investi- 
gation of plague, directed by Aoyama and Kitasato, 
was sent from Japan to Hong-Kong, where the 
writer (Kitasato) was able to isolate the bacillus 
which is the specific cause of the malady.” He 
then adds that the bacillus is not decolorized by 
Gram's method. ‘‘They are endowed with 
motility which is not very active, but which should 
not be mistaken for molecular movement. In 
order to observe their motility it is best to study 
them in a medium at the temperature of 379 C." 
Kitasato found this organism 25 times in 28 cases 
in blood preparations after finger puncture. 

The article ends as follows: ‘‘ It has been quite 
generally assumed that the bacillus above described 
is identical with that of Yersin, but this assump- 
tion is incorrect. The two are quite distinct, as 





? As soon as he returned to Japan, Kitasato published his 
official report in the Japanese Official Journal of August 30 
and September 1, 1894. Ogata [9] has shown that Kitasato did 
not publish the same facts in this and his next papers. While 
in his second paper of 1897 (see below) Kitasato notices the 
presence of glands in the inoculated animals, in this first 
report he only notices a bacillus whose inoculation does not 
produce glands and which kills the animal, only after two to 
five days. Kitasato hence contradicts himself. 

5 ** As the bacilli present in the blood differ in size and staiv- 
ing properties by the Gram method, I think that they are nct 
the same as those present in the glands. When the strepi 
cocci are broken from their chains and are liberated, they may 
produce the appearance of the blood bacilli. As the streptococci 
are mostly present in the blood-vessels of the lymphatic glands 
I think Kitasato's blood bacilli need to be considered s: 
streptococci circulating in the blood." 
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xxaay be seen from the following summary of their 
«lifferences." Kitasato then cites the differences 
zx lready published by Ogata, and he concludes at the 
time when Yersin had already prepared his serum 
( 1896): '' Further bacteriological investigations of 
P lague are desirable." The following year another 
Opportunity presented itself; during another 
-J apanese epidemic, Kitasato continued in his error 
[ 7]. To quote: ''* Beside the pest bacilli, like those 
of chicken cholera, staining deeply by Gram’s 
methods, staphylococci and streptococei were 
seen." Still other investigators had already 
demonstrated his mistake in regard to the Gram 
stain with striking clearness. 

Zettnow [8], in 1895, was able to make the com- 
Parison between the cultures received from Met- 
schnikoff (probably of Yersin’s bacillus) and slides 
sent by Kitasato to Koch. He took photographs 
of them. In a heart-blood preparation the Kita- 
sato bacilli look quite like pneumococci; while 
those from Metschnikoff’s cultures show the typical 
bipolar staining. 

M. Ogata [9], in 1897, was greatly opposed to 
Kitasato’s views and added: ‘‘ Ausserdem sollte 
mann auf Insekten wie Flöhe, die infolge der 
Abkühlung der verendeten Ratten diese Tieren ver- 
lassen und das Pestgift direkt auf den Menschen 
übertragen Können, achtgeben.’’! 

This is the first time attention was drawn to the 
important part of fleas in the transmission of the 
disease. 

Metschnikoff, in 1897, although well versed in the 
literature, wrote as follows [10]: '' Yersin aprés 
des recherehes laborieuses effectuées dans des con- 
ditions particulièrement difficiles, découvrit le 
microbe pesteux. Indépendamment de lui, Kita- 
sato arrivait au méme résultat." '? 

And amidst all these contradictory opinions, 
Kitasato issued no further contributions on the sub- 
ject; and yet most of the textbooks have called the 
plague bacillus the bacillus of Kitasato-Yersin. 

In 1923, in an article by Kitasato on the scien- 
. tific and medical development in Japan, he attri- 
buted the discovery of the plague and dysentery 
(Shiga) bacilli to Japanese scientists.’ 

However, in 1925, as chairman of the Congress 
of the Far Eastern Medical Association, before 400 
members, amongst whom were 250 foreign dele- 
gates, Kitasato is to be honoured for having publicly 


rr 


1 ** Besides, one should pay attention to insects like fleas, for 
as the rat becomes cold after death they leave their host and 
may transmit the pest virus direct to man.” 


? « Yersin discovered the plague bacillus after painstaking 
research made under very difficult circumstances.  Inde- 
pendently, Kitasato obtained the same result." 


8 We regret that we cannot indicate the reference to this 
statement. In 1924, while sailing through the Pacific on a 
Japanese steamer of the Toyo-Kisen-Kaisha line, we had the 
opportunity to read a book describing the most important 
points of interest in Japan. It is a book (in quarto) with 
English text, abundantly illustrated, edited, 1924, by the Toyo- 
Kisen-Kaisha line. Despite a painstaking search we have been 
unable to find this book in Paris, 


stated that Yersin alone was the discoverer of the 
plague bacillus. 
* * * 


Through the courtesy of Dr. Dujardin-Beaumetz, 
head of the plague laboratory of the Pasteur Insti- 
tute of Paris, we have been able to see some valu- 
able documents concerning Yersin’s studies in 1894. 

Besides the slide here photographed, the official 
report of Yersin to the Governor of Indo-China and 
his unpublished and private diary were seen. 





Fic. 1.—Slide presented by Kitasato to Yersin. The text 
reads as follows: Mr. Kitasato; plague bacillus, pure culture ; 
staining by fuchsin; many germs are grouped by twos, and are 
difficult to recognize whether plague bacilli or pneumococci. 


After many difficulties, Yersin finally arrived at 
Hong-Kong on June 15, 1894. He had an Annamese 
servant who had been with him in his exploration 
of Indo-China, and a Chinese servant who was 
engaged in Haiphong before he sailed. 

His laboratory equipment was meagre: a steri- 
lizer and some material to prepare media, but no 
incubator. He did not speak English. The French 
consul was alone and hence was unable to accom- 





Fic, 2.—Yersin’s hut close to the Alice Memorial Hospital. 


pany him. Fortunately, he had an introduction 
to an Italian missionary, Father Vigano, a former 
soldier at Solferino, who helped him greatly. 

At the Kennedy Town Hospital, Yersin met Kita- 
sato, who was performing an autopsy. The conver- 
sation was diffieult as Yersin knew only a few words 
of German; they had no other common language. 

During the first days at the hospital he could not 
obtain any autopsies; he was informed that they 
were reserved for the Japanese Mission. He had 
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to content himself with the examination of blood 
from patients. He found no bacteria there. His 
laboratory was an open porch, with an easy access 
to any passer-by. 

He finally decided to erect a straw hut near the 
Alice Memorial Hospital, where he worked and 
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Fic. 3.—From Yersin’s diary. 


lived. This was rather daring when we think that 
at that time both he and Kitasato believed that the 
plague was transmitted from man to man by mos- 
quitoes and flies, as Yersin finally demonstrated to 
be the fact. Let us quote from his diary :— 


“June 20. 1 have to-day paid several visits to obtain the 
permission to erect a straw hut near the hospital I have 
again been refused the autopsies; as before, I was told that 
to morrow it would be my turn. In the meantime, I have 
satisfied myself that the plague bacillus is not chiefly in the 
patient's blood. I hope to be more successful by examining 
the bubo. But I cannot extirpate the buboes, as I cannot 
obtain autopsies, at least at the police stations, With the help 
of Father Vigano, I try to persuade some English sailors, whose 
duty it is to bury the dead from the city and the other 
hospitals, to let me take the buboes from the dead, before they 
are buried. A few dollars conveniently distributed and the 
promise of a good tip for every case have a striking effect. The 
bodies before they are carried to the cemetery are deposed for 
one or two hours in a cellar. They are already in their coffins 
in a bed of lime. The coffin is opened, I move the lime to 
clear the crural region. The bubo is exposed, within less than 
a minute I cut it away and run to my laboratory. A film is 
prepared and put under the microscope ; at the first glance, I 
see a real mass of bacilli, all identical. They are very small 
rods, thick with rounded ends and lightly coloured (Léffler 
blue). From the bubo I inoculate agar tubes, mice and 
guinea-pigs. I take some secretion in a pipet to send it to 
Paris, and then return to the mortvary aud try to obtain new 
cases. I obtain two other buboes with similar results. My 
bacillus is most probably that of plague, but I am not certain. 

"June21. . . Igooncuttingand examining buboes. I 
always find the same bacillus, extremely abundant. My animals 
inoculated yesterday are dead and show the typical plague 
bubo. . . . As I cannot obtain autopsies, I decide to address 
a claim to the Governor by way of the Consul. 


“ June 23. In the future, I will obtain one autopsy oi 
two. I may start one at once.  Inotice that there are no other 
constant lesions except the bubo in the cases of acute plague 
The bacillus may be found diffused, but the chief location is 
always the bubo. I try to collect as many cases as 
possible for the Pasteur Institute of Paris. I always take the 
secretion of the buboes in small glass tubes which I regularly 
send to France by mail. . . . Isearch and find the organism 
in the corpses of dead rats, and there are many throughout the 
ony. 7, 


After a short stay at Canton, and as the epidemic 
was near its end, Yersin, considering his objec 
fulfilled, left Hong-Kong on August 3 for Saigon 
On July 30 E. Duclaux, director of the Pasteur 
Institute, read extraets of letters from Yersin befor- 
the Academy of Sciences [11] announcing in very 


definite terms the discovery of the bacillus ví 
plague. The following September, Yersin's first 


paper was published in the “ Annales de l'Institut 
Pasteur," with very clear photographs of the organ- 
ism. The bacillus was very demonstratively 
deseribed. The same paper was reprinted in 
October in the ** Archives de Médecine navale c: 
coloniale. '' 

After a short stay in Paris, where, in collabora- 
tion with Calmette and Borrel, he sueceeded in 
immunizing small laboratory animals [12], Yersin 
sailed again in 1895 for the Far East. He immun- 
ized horses against plague in Nha-Trang (Annam) 
while at the same time this was being done at ihe 
Pasteur Institute in Paris. Armed with sera, h: 
went to Hong-Kong in June, 1896, and later to 
Canton, where he made his first trial with sero- 
therapy on a young Chinese boy belonging to the 
Catholic Mission, 

With 30 c.c, of serum he succeeded in curing his 
first case within less than 24 hours. 

From there he went to Amoy, where of 25 
treated cases he cured 21 [13, 14]. 

The Yersin bacillus of plague was hence demon- 
strated. 

Yersin prepared his original serum by injecting 
living bacilli, but now this procedure has been aban- 
doned owing to its danger. (Personal communi 
cation.) 
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NOTES ON THE USE OF ESERINE IN 
GLAUCOMA. 


By B. C. VacHHRAJANI, L.M. & S., B.M.S., 
Medical Officer Thar Parkar Civil Hospital, Mirpurkhas. . 


AS showing the value of eserine in the treatment 
of glaucoma, the following notes of cases, treated in 
the course of the work of the Blind Relief Association 
here, either in the civil hospital or by the touring 
medical officers of the Association, may be of interest. 

Mianbai, wife of Piral (aged 45), of Phuladhi, in 
Taluka Khipro, seen in November in the village; 
glaucoma ease. Had practically no vision, but treated 
in the camp with eserine, four grains to one ounce. 
Pupils contracted and vision improved at once, and 
after the third day's treatment she was able to see 
the tent. Unfortunately, as the camp was moving, 
she did not follow it up as instructed, and was not 
seen again. 

Umar Bilawal Mangrio (aged 30), of Khami 
Mangrio, in Khipro Taluka. Glaucoma in left eye; 
right destroyed. On January 21, 1926, he had little 
more than perception of light. After one treatment 
vision greatly improved, but field remained very much 
contraeted on the nasal side; did not follow up the 
camp, but was later brought to the civil hospital, 
where eserine treatment was continued, with the 
result that the field greatly improved. The man 
abseonded before the treatment was completed. 

Mulo Chanio Vagir (aged 40), of Chor, in Umarkote 
Taluka ; glaucoma in both eyes ; nosight in right eye, 
a little sight in left eye; field very much contracted 
on nasal side, and vision only at the extreme side of 
the field ; was treated with eserine, four grains to one 
ounce,, for several days, and the field rapidly improved, 
till he had vision in the centre of the field and even 
further. As a test, the treatment was dropped for 
two days, and then he began to complain of a little 
headache and loss of field was noted. He was again 
put on eserine and the field again improved. 
Operation was suggested ; he absconded and has not 
been seen since. 

Sono Kesaro Bhil (aged 30), of Mithi Taluka; 
glaucoma in both eyes, with dilated pupils, especially 
in the right; had good sight in left eye; in right only 
perception of light. Treated with eserine (4 gr. to 
1 oz.) on 14th, 15th, 16th and 17th February. Both 





pupils contracted at once. The perception of light in 
the right eye improved almost at once; on 16th he 
could see with that eye a white handkerchief and 
fingers within a few inches. On 17th he saw fingers 
at 10 ft. with thateye. Discontinued treatment, but 
later again turned up and eserine treatment was 
continued and ultimately trephining was done. No 
subsequent report yet to hand. 

Two cases are reported from the Bijapur district of 
patients with glaucoma and no sight. Both recovered 
sight after constant eserine six times a day. One was 
seen again after a year and the sight was quite good. 
In one, and best of these cases, there was not even 
P. L. originally. 

Generally here the instillation of eserine is given 
two or three times a day and the strength is 4 gr. 
to 1 oz. 

The results indicate that eserine is a most valuable 
drug and should be given a good trial before operation. 
In one case at least where an operation was done first 
and eserine instilled afterwards, no improvement took 
place. 


A NOTE ON FURTHER EXPERIENCES OF 
THE USE OF A PANAMA HAT IN 
TROPICAL AFRICA. 


By J. F. Corson. 


IN a previous paper (1926) a few experiments to 
test the protective power of a Panama hat as a 
substitute for a helmet in tropical Africa, were 
recorded. The climatic conditions during the period 
of these experiments were comparatively mild and 
somewhat guarded conclusions were given. Op- 
portunity has occurred since to make use of a Panama 
hat under much more severe conditions of exposure 
to the sun’s rays. This form of hat has been worn 
exclusively during the last five months, viz., from 
November, 1: 25 to March, 1926, and during the latter 
half, from January to March, in the district of 
Musoma, on the eastern side of Lake Victoria. This 
district has an altitude of about 4,000 ft. above sea 
level and, in the parts traversed, is open hilly country 
with granite rocks and is sparsely wooded. There 
was little rain during the period, the sky being usually 
clear and the sun’s rays strong enough to cause severe 
blistering of the exposed skin of the face, arms and 
legs. Circumstances involved travelling by dhow, 
canoes, bicycle and on foot during the hottest hours of 
the day until 3, 4 and 5 p.m. No unpleasant effects, 
that could be attributed to the action of the sun’s 
rays on the head, were experienced either during 
exposure or afterwards. During long marches, the 
comfort of the light hat contrasted with the discomfort 
felt on many previous occasions when wearing a 
Wolseley helmet. It would not have been practicable, 
nor was it thought necessary, to make meteorological 
observations, the purpose being to test by practical 
experience. The protective power of pigmentation of 
the skin of the face, forearms and knees is well known 
to all European residents in the tropics accustomed to 
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travel, and it is possible that similar pigmentation 
occurs in the skin of the scalp under conditions of 
limited transmission of ultra-violet rays. 

Conclusions.—A Panama hat has been found to be 
an efficient substitute for a helmet in tropical Africa 
under conditions involving exposures for several hours 
during the hottest part of the day. There is no reason 
to think that there are great individual differences in 
people in relation to this question but, until more 
general experience is available, nothing definite can 
be said as regards this. It may be suggested that 
additional comfort, by loss of heat, would be gained 
by making guarded ventilation apertures at the sides 
of the hat. 
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Blood-Transfusion in. Pernicious Anemia (H. W. 
Jones, Journal of the American Medical Associa- 
tion, May 29, 1926).—Thirty patients were treated 
by transfusion; twenty are living; there were ten 
deaths. Of the twenty living, the time that has 
elapsed since transfusion varies from a few weeks 
to seven years. The time elapsing from the date 
of the first transfusion varies from two months to 
seven years. In five patients the blood has been 
brought to a normal eount three times. In four 
patients the blood has been brought to a normal 
count twice. Thirteen of the twenty patients are 
performing at least a part of their duties. One 
patient in whom marked nervous phenomena de- 
veloped was brought to a normal blood-count three 
times in a period of fourteen months. Death re- 
sulted from pyonephrosis. Htemoglobin and red 
blood-cells were practically normal at that time. 
One patient died of pneumonia. The blood-count 
was normal. One patient with a blood-count nearly 
normal died of a hemolytic reaction, One died 
beeause it was impossible to get further donors for 


him. His blood-count had been brought to normal 
twice. One patient refused more transfusion after 


being brought to a normal count twice. One patient, 
after being brought to a normal count twice, died 
six hours after transfusion given at the beginning 
of the third relapse. One died two days after the 
first transfusion. This is the only patient whom it 
was not possible to bring to a normal count at least 
once with transfusions when donors were available. 
In order to accomplish good results, the following 
points must be observed: a small amount of blood 
(100 e.c.) should be given at the first transfusion 
to offset the possibility of death in a very few 
euses, unless the patient requires a larger amount 
to carry him past the danger point. Whole blood 
should be used. Moderate amounts of blood, from 
850 to 450 c.e., should be given, In the hemolvtie 
stage, the amounts should be inereased daily, be- 
ginning with 50 e.c. The transfusion should be 
employed at four-day intervals. 
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THE TREATMENT OF CANCER BY LEAD. 


THERE can be no doubt that in the whole range o! 
medical science there is no subject of greater interest 
or more pressing importance than the investigatior 
and control of malignant disease provides. Blair Be! 
looks upon malignant neoplasia in the human subje- 
as a biological atavism and considers that a con- 
siderable degree of parallelism exists between t: 
cancer-cell and that of the chorionic epithelium. 
Further, a comparison between the chemical con 
stitution of different tissues in regard to the factois 
concerned in growth-processes demonstrates clear!) 
not only that malignant tumours are richer in th: 
respect than the corresponding normal structures an: 
innocent neoplasms of the same parts, but also tha‘ 
tho physiologically malignant chorionic villi show 
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even higher values than pathologically cancerous 
tumours ; the chorionic epithelium may thus be con- 
sidered to be super-malignant. If,then, any substance 
could be found which would exert a selective destruc- 
tive action on the cells of the chorionie epithelium, 
devoid of deleterious action on other tissues, it would 
seem reasonable to suppose that a similar selective 
destructive action would be exerted upon cancer cells 
and so bring about a cure of the neoplasm. 

From quite ancient times the occurrence of sterility 
and abortion in animals and man in association with 
lead poisoning has been well known, and so widespread 
is this knowledge at the present time that in some 
districts, at any rate, lead is extensively employed by 
women as an abortifacient. The method by which this 
action of lead was brought about was thought to be 
by the production of hemorrhages into the placenta 
as into the other organs of the body. 

The experimental investigations of Blair Bell and 
his colleagues in Liverpool, however, have shown that 
lead causes specific abortion by its lethal action on the 
chorionic epithelium, with the production of a coagula- 
tion necrosis—a result which they were unable to ob- 
tain by the use of other metals, such as copper, thorium 
and thallium. On account of this selective activity 
for the chorionic epithelium abortion can be produced 
by the action of lead on the fœtal ectoderm (tropho- 
blast) without the maternal organism being affected 
in any way, and it was found that the effective 
abortion dose of lead is approximately half the lethal 
dose. 

Influenced by these analogies attempts have been 
made to treat cases of malignant disease by the 
administration of preparations of lead. For this 
purpose colloidal suspensions have been prepared and 
intravenously injected. Clinical work on these lines 
has now been in progress in Liverpool for about four 
years, and the type of case in which treatment has 
been conducted has been very varied, including 
carcinomata and sarcomata in all parts of the body. 
The cases were for the most part of a very desperate 
character, a large number having died within a few 

weeks of being seen for the first time. On the other 
hand, in some instances even hopeless cases, proved 
microscopically, have recovered under the treatment 
and are alive and apparently well to-day. 

Some day it is hoped that a substance less toxic 
than lead to the organs of the patient, and even more 
effective than this metal in arresting and destroying 
cancerous tissue will be found, and then the hope that 
malignant neoplasia may be subject to control will 


have become an accomplished fact. 
F. E. T. 
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Annotations. 


Depopulation of the New Hebrides and Other 
Parts of Melanesia (P. Buxton, Transactions of 
the Loyal Society of Tropical Medicine and 
Hygiene February 18, 1926).—The people of the 
New Hebrides, and indeed, of Melanesia in general, 
are dying out. To some extent this is due to the 
constant wars, the belief in magic, the bad housing, 
the unsuitable feeding of infants, the treatment of 
women, the practice of abortion and other customs, 
all of which prevailed in the old days, and still 
prevail to a large extent in most parts of the group. 
But though one must bear the existence of all these 
facts in mind, one cannot regard them as directly 
responsible for the depopulation (whieh has set in 
during the last century), because the customs have 
prevailed from time immemorial. The majority of 
the Europeans who were in the group during the 
nineteenth century were trading either in sandal- 
wood or in human beings. They are directly 
responsible for a great number of kidnappings and 
deaths, and they brought with them epidemies 
which sometimes carried off as much as a third 
of the population of an island in a few weeks. 
The credit for stopping this and rousing the public 
conscience in England and the British Dominions 
belongs, mostly, to the Presbyterian missionaries ; 
but they are also in part responsible for the dying 
out of the people, because they rapidly destroyed 
the communal life and interests of the race, and 
put next to nothing in the place of what they 
destroyed; this was pointed out by Rivers 
several vears ago, but what he wrote does not 
appear to have affected the policy of this mission. 
The fact that the government is a condominium 
makes administration very slow and uncertain, so 
that it is at present too difficult to suppress 
illegal recruiting and the sale of alcohol to natives. 
At the time of the author's visit, no free medical 
assistance for the native race was provided by the 
condominium. The system of recruiting is a 
compromise, perhaps necessary, between the inter- 
ests of the natives and the planters. It is be- 
lieved that it could be abolished if indentured 
labour were introduced. Among the endemic dis- 
eases, malaria and yaws are of major importance, 
heeause they render the race unhealthy and liablo 
to succumb to introduced epidemics. They must 
only be regarded as two among many factors, all 
of which affect the question of depopulation; 
malaria is entirely absent from one island, but the 
population of that island has declined rapidly from 
other causes. Of the introduced discases, dysentery 
and pulmonary disease are of very great importance. 
Apart from all these factors two very disquieting 
facts have been discovered. The rate of decline of 
the population of most islands is no less now than 
it was half a century ago; the race continues to die 
out, irrespective of the abolition of the '' black- 
birding '" and of reduction in severity of epidemics. 
In all parts of the group about 118 males are born 
per 100 females, and this disproportion persists 
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through life. The continued decline and the ex- 
cessive production of males almost warrant one in 
saying that the eventual extinetion of many of 
the races now living in the New Hebrides is 
inevitable. 





Malarial Fevers in the U.S. Army and at 
Selected Stations (A. G. Love, The Military 
Surgeon, July, 1926).—One hundred years ago 
malaria fevers were responsible for more than 25 
per eent, of all admissions from disease to Army 
hospitals. Since the World War it has been 
responsible for only 1 per cent. In 1841, during 
the Seminole War in Florida, 50 per cent. of the 
admissions to post hospitals were charged to it, 
all admissions to the field hospitals being omitted 
from consideration. During the Mexican War it 
was apparently responsible for about 25 per cent. 
of the hospital admissions, and during the decade 
following for about 24 per cent. During the Civil 
War 23 per cent. of the admissions from disease 
were charged to malaria and it was only second in 
importance to the ever-present diarrheea and dysen- 
tery. Among the white troops it caused 70 per 
cent, as many admissions as diarrhea and dys- 
entery, and among the coloured troops 100 per 
cent. as many. During the decade following the 
Civil War, 25 per cent, of the admissions from 
disease were due to this cause. This was the result 
in part of the stationing of the greater part of the 
Army in the south. This percentage was reduced 
to 10 per cent, during the decade preceding the 
Spanish-American War. During the  Spanish- 
American War and the Philippine Insurrection, 
among the white troops in the U.S. malaria was 
responsible for 23 per eent. of admissions from dis- 
ease; and during the World War for only one half 
of 1 per cent. The Army experience during both 
the Civil and World Wars indieates that fewer cases 
of malaria occur among the coloured troops than 
among the whites, but the fatality rate for the 
eoloured is higher. In addition to the deaths and 
loss of time frein the eases admit*^? *o hospitals 
on account of these fevers, there was 1o.uerly much 
chronic invalidism and loss of military efficiency as 
a result of physical unfitness, which cannot be 
measured by vital statisties. 

In certain sections of the country, a great deal 
was accomplished by what might be termed natural 
causes in the reduction of the prevalence of these 
fevers prior to 1900, when the mosquito was first 
definitely ineriminated as being entirely responsible 
for the dissemination of these fevers. But the 
general reduction did not occur until after the in- 
troduction and continued application of intelligent 
anti-mosquito measures, with the protection of the 
mosquito from the infected individual and of the 
individual from the infected mosquito. Some of 
the measures used since 1900 are: drainage, oiling 
of all standing water; screening of all barracks, 
quarters, and especially of hospitals ; thorough treat- 
ment of all malarial patients during both the acute 
and chronic stages; use of mosquito nets for the 
troops in the field and in barracks when -screens 


are defective. Civic improvement and the bringin: 
of waste and marshy areas under cultivation. 





Military Service in the Tropics, and its Effect ox 
Health and Efficiency (J. F. Siler, The Military 
Surgeon, July, 1926).—The present day Army 
regulations of the United States prescribe th. 
following lengths of tour in tropical possessions: 
Philippine Islands 2 years, with extension if physi- 
cally fit and applied for by the individual; Panama 
3 years, and Hawaii 3 years, on the same condi 
tions. A study of the records for the past 20 yeur 
shows that there have been marked reductions in 
{he sick rates for white troops in the Philippine 
Islands from epidemie diseases, but the progres 
made in the control of the same group of disease: 
in the United States has been even more satis 
factory. Comparatively speaking, therefore, health 
conditions have not changed in so far as general 
admission rates for epidemic diseases are concerned. 
The rates for venereal diseases are being reduced. 
but not nearly so satisfactorily as is the ease in th- 
United States; the rates for malaria are now at s 
low a point as to be of minor importance ; the rates 
for the dysenteries are now much lower than was 
the case in the early years of the occupation; the 
dengue rates have remained at a consistently high 
level, but a very radical reduction in these rates 
may be antieipated in future years; and the rates 
for tuberculosis in the Philippine Islands are con- 
siderably higher than in the U.S. In so far a: 
epidemic diseases are concerned, an extension of 
the tour of duty will not adversely affect the health 
of troops except possibly in the case of venere: 
diseases and tuberculosis, provided the responsibl. 
authorities will apply efficiently the known measures 
for the control of this group of diseases. The rates 
for other general diseases, such as tumours, rheu- 
matic fevers, nutritional diseases, the ansmias, dis- 
eases of the glands, alcoholism, &e., have been 
lowered, but the reductions made in the U.S. have 
more than doubled those attained in the Philippine 
Islands. So far as diseases per se are concerned. 
troops on duty in the Philippine Islands are nct 
now so subject to seriously disabling diseases as 
was the ease in the early years of the occupation, 
and the present tour of duty (two years) could be 
prolonged by six months to not to exceed one ver 
without material injury to health and efficiency of 
the average individual. Prolongation of the tour 
beyond a period of three years is considered in- 
advisable, and if extended to two and a half i 
three years, the regulations governing leave and 
detached serviee should be very liberal. 





Studies on Urobilin Physiology and Pathology 
The Relation of Biliary Infections to the Genesis 
and Excretion of Urobilin (P. D. McMaster and 
R. Elman, The Journal of Experimental Medici: 
June 1, 1926).—Experimental infection of the ir- 
cubated and previously sterile biliary tract of th: 
dog with particles of the stools leads to a formati 
of urobilin from the bilirubin of the bile as it tows 
through the ducts. No urobilinuria occurs, hew- 
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ever, unless temporary biliary obstruetion is pro- 
duced, or the liver parenchyma injured, Then uro- 
bilinuria develops, despite the fact that no bile is 
reaching the intestine and, by corollary, no urobilin 
being formed there. Cholangitie urobilinuria as one 
may term the phenomenon just described, to dis- 
tinguish it from the urobilinuria having origin in 
pigment absorbed from within the intestine, is far 
more pronouneed in animals possessing a healthy 
gall-bladder or with one prevented from funetioning 
by severance of the cystic duct. These facts sug- 
gest that there may be an active absorption of uro- 
bilin from the normal gall-bladder. There can be 
no doubt that the pigment is absorbed from ‘within 
the bile ducts. There is no evidence whatever to 
justify the belief that urobilin is ever formed through 
the action of the liver parenchyma. There may 
conceivably be an intralobular formation of the 
pigment ecnsequent upon the activity of bacteria 
within the liver tissue, though such a happening 
has yet to be demonstrated. 





The Geographical Distribution of Spontaneous 
Encephalitis in Rabbits (E. V. Cowdry, Journal 
oj Experimental Medicine, June 1, 1926).—The 
author's observations seem to justify the hope 
that the obstacle afforded to experimentation by 
the frequent presence of spontaneous encephalitis 
and nephritis in American and European rabbits 
does not exist to the same degree in rabbits from 
certain other localities. The observations are, 
furthermore, despite their obvious limitations, in 
conformity with the theory that the disease is not 
one common to domestic rabbits everywhere, but 
rather that it occurs in special localities from 
which, given favourable conditions, it may spread. 
Thus far it has not been reported in tropical 
climates or south of the Equator. 





Generalized Alopecia. Report of Three Cases 
with one Necropsy (G. Wilson and N. W. Winkel- 
man, Journal of the Americam Medical Association, 
May 8, 1926).—Three cases are cited as examples 
of generalized alopecia. In the first the condition 
came on one year after a complete hysterectomy, 
with the coincident occurrence of symptoms that 
were due to brain tumour. The fact that removal 
of the ovaries usually produces hypertriehosis and 
also that the alopecia did not occur until one year 
later would militate against the possibility that the 
condition was ovarian in origin. The situation of 
the brain tumour directly over the pituitary and in 
the third ventricle produced erosion of the sella 
turcica which, with the low blood-sugar and hypo- 
tension was suggestive of a disturbance of function 
in the region of the infundibulum or pituitary, or 
both. In the second cases, the symptoms came on 
after severe emotional stress and here, too, there 
are symptoms referable to the pituitary region, 
although not necessarily a tumour. It is said by 
some that emotional stress is ineapable of producing 
such a marked disturbance of a ductless gland, 
yet exophthalmie goitre has been known to develop in 
a woman shortly after she had been nearly drowned. 


Furthermore, the so-called neurocireulatory asthenia 
or effort syndrome which in certain cases may be 
of endocrine origin occasionally comes on after 
severe fright, and in this group of cases disability 
persists for many years. Other cases of universal 
alopecia following emotional stress have been re- 
corded; thus Sabouraud described a case of pro- 
fuse alopecia in a girl aged 13, who lost her hair 
thirteen days after being raped, although the hair 
returned later. Boisser, Bidon and Morris have 
all cited cases of generalized alopecia coming on 
after severe emotional stress. The cause of the 
alopecia in the third case is unknown. In this case, 
as in the second one, various glandular extracts 
were tried over a period of one year but without 


results. 
——*———— 


Abstract. 
SMALL-POX AND CLIMATE IN INDIA. 
FORECASTING OF EPIDEMICS.! 


By Sir L. ROGERS. 


Tur small-pox incidence in India is greatest and 
most uniform from year to year in Madras, the 
only province not receiving much rain during the 
south-west monsoon months from June to October. 

In all the seven provinces receiving the south- 
west monscon rains there is a remarkable decline 
of small-pox every year at that season, followed by 
an inerease during the ensuing cold and hot dry 
scasons once more checked by the next monsoon 
In Madras there is no decline of the disease at that 
season in the absence of the south-west monsoon, 
and only a very slight fall after the October rains, 
while the main small-pox rise occurs after the 
heavy rains of November and December. The 
rainfall of all three months is derived from the 
north-west autumn monsoon. Rainfall alone will 
not, therefore, explain the great fall of small-pox 
in the rest of India during the south-west monsoon. 

The greatest small-pox epidemics occur in the 
low rainfall areas of north-west India and the 
central Indian and Deccan plateau, while they are 
least marked in humid Bengal with consistently 
high rainfall; the epidemics in the former areas 
nearly invariably follow a greater or less failure 
of the south-west monsoon rains, accompanied by 
comparatively low humidity. 

The provincial average small-pox incidence shows 
no relution to the monthly temperature, and none 
to the relative humidity in the damp areas of 
Lower Bengal, Assam and Madras. The absolute 
humidity (that is the amount of aqueous vapour 
us measured by its pressure, a convenient measure 
of combined humidity and temperature) shows a 
close relation to small-pox prevalence. It rises to 
its maximum with the annual decline of small-pox 
during the south-west monsoon in every province 
receiving its main rain then. In Madras both the 





1 Abstracted from Report No. 106, Medical Research Council, 
July, 1926, 


absolute humidity and the small-pox rate are 
stationary at that season in the absence of the 
south-west monsoon, while the maximum absolute 
humidity occurs as early as April and May and is 
accompanied by the annual moderate early decline 
of small-pox. The early winter north-east monsoon 
rains occur during a fall of the mean monthly tem- 
perature and of the absolute humidity, thus explain- 
ing their failure to prevent the winter increase of 
small-pox in Madras. The influence of high abso- 
lute humidity in checking small-pox thus suffices 
to explain its seasonal prevalence in all parts of 
India with their very varying rainfalls and tem- 
peratures, 

A map shows increased small-pox with decreased 
rainfall and absolute humidity in northern India 
from Bengal to the north-west frontier province ; 
it is especially noteworthy that in the latter area 
alone is the absolute humidity during the south- 
west monsoon as low as in Madras, as this is the 
only climatic feature common to these distant parts 
of India, and that the small-pox rate is nearly as 
high. 

Records of small-pox  case-ineidenece in Indian 
jails for thirty years—the data of which are recorded 
in areas selected for their meteorological conditions 
—show a very close relationship between high 
annual humidity and low small-pox incidence, and 
vice versa, in the whole of northern and central 
India, once more confirming the influence of 
humidity. 

The effect on the yearly variations of small-pox 
mortality of meteorological conditions has been 
studied from monthly charts of the rainfall for 
forty-eight years, and of the absolute humidity for 
thirty years, for which they are available for eight 
provinces of India, and also the yearly small-pox 
rates and absolute humidities during the monsoon 
and autumn for thirty years; with the result of 
showing that in the less rainy areas of the north- 
west and central India, with average absolute 
humidity during the monsoon of about 0:700-0:800, 
low absolute humidity during that period is nearly 
always followed by excess of small-pox in the en- 
suing dry seasons; while in the areas with heavy 
rainfall of Bengal and Assam, as well as in Madras. 
the absolute humidity during the summer, which 
is very high, reaching 0:800-0:070, has very little 
relation to small-pox incidence, but years in which 
the humidity is low in the autumn, when normally 
it ranges from about 0:700-0:800, are generally 
followed by excess of small-pox in the ensuing dry 
months. The only exceptions are that low humi- 
dity soon after a small-pox epidemie, which has 
exhausted most of the susceptible material, may 
not result in any inerease of the disease; while 
five or six consecutive years of normal or high 
absolute humidity may be followed by a rise of 
small-pox, on account of the accumulation of sus- 
ceptible persons. 

Ry watching the absolute humidity in India, 
and possibly in other tropical continental countries, 
at the season when they normally average about 
0°700-0°800, about four-fifths of small-pox epidemics 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. (Sept. 1, 1926 


may be foreseen two or three months ahead, in tin: 
to enable the publie health authorities to issue 
warnings and to organize additional vaccination 
staff to cope with and minimize the approaching 
outbreak of smull-pox, 


—9————— 
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Spirochetal Pulmonary Affections of Madagascar 
(E. Tournier).—Certain pulmonary syndromes exist 
in Madagascar due to Castellani’s spirochæte 
or one very similar. The spirochæte is founi 
in large numbers in the sputum; it is easily 
stained in watery solutions of fuchsin or methy- 
lene blue. It has never been found accompanivid 
by fusiform bacilli or other microbes, and cannot lx 
classified with fietid bronchitis or pulmonary gan- 
grene. Three different types of clinical syndrome 
have been observed: (1) Type of hemorrhagic 
bronchitis, with abundant hemoptysis; little or no 
fever, bronchial rales, slight dyspnoea, rapid cure. 
(2) Syndrome of pulmonary congestion, shivers. 
high fever with irregular temperature, well-marked 
dyspnea, general condition serious. Moist rales. 
The mucous expectoration is always hemorrhagic 
without presenting the characters or abundance of 
the hemoptysis of hemorrhagic bronchitis. In 
these cases complications are often observed 
and diarrhea is frequent from secondary enteritis 
due to deglutition of the sputum. (3) Asthma. 
This affection, very frequent in Madagascar, 
presents the identical symptomatology of the 
adult European affection. Spirochetes have 
been found in the sputum of all the patients 
suffering from asthma. The specific treatment by 
arsenicals is very effective. The best method 
is subeutaneous or intramuscular injections of novar- 
senobenzol; minimum dose 0°30 eg., injection to 
he repeated every three or four days. Treparsol has 
given very good results in a case of asthma; and 
enteritis responds well to stovarsol and to treparsol. 


The Coccidiosis of Domestic Animals in Russia 
(W. L. Yakimoff).—Several species of Coecidia have 
been found in the stools of domestic animals v 
Russia, in the district of Lodeinoe-Pole. Bovine 
coccidiosis begins in spring and lasts untl 
autumn, and very often terminates fatally. Autopsy 
shows hyperæmia of the intestine, sometimes rectal 
ulcerations. Infection is due to drinking from stas- 
nant waters. — Coccidiosis of sheep, probably dur 
to Kimeria faurei, is frequently observed, and 
the affection also exists among goats, pigs, fowls 
and vipers. This is the first report of coccidi e 
in Russia. 

Coccidiosis of Pigs in Russia (W. L. Yakimoff, W 
J. Wassilewsky, E. N. Markoff and E. F. Raste- 
caicft)—During September and October, 1924, th 
intestines of 91 animals at Petrograd were examin: d 
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for coccidia; 89 were found to be infected. In 
Oetober and November of the same year, 13 pigs 
were examined in the Crimea; 5 were infected. The 
coecldia were ovoid in form, rarely spherical, and 
resembled Eimeria stiedw. The same forms have 
been observed by Cauchemez, with a micropyle 
which was not observed in these cases. The ex- 
amination of the bile and liver gave no results. 
Some authors do not believe that these coccidia are 
pathogenie to pigs; in this paper the authors do 
not come to the conclusion that they are pathogenic, 
as the animals were obtained from slaughter houses, 
but constipation and desquamation of the cells have 
been observed in infected animals. The coccidia 
incriminated as the cause of the disease in pigs is 
Eimeria debliecki Douwes, 1921. 


The Réle of Gastric Juice in the Natural Im- 
munity of Rabbits in Coccidiosis (T. A. Kolpakoff).— 
Coecidiosis in rabbits is very frequent in- Petrograd, 
especially in very young animals. It rages during 
summer and autumn and the mortality reaches a 
percentage of 80. These investigations show that 
the gastric juice of rabbits hinders the sporogony 
of Eimeria stiede. The sporogony does not take 
place in the gastric juice or intestine or in the bile. 
The very young rabbits are the most susceptible to 
disease, and the best prophylactic measure is to 
separate the young ones from the mothers. 


The Use of Larvicidal Powders against Mosquitoes 
(E. Roubaud).—Larvicidal powders have given very 
good results in these experiments and are considered 
very promising. Most of them can only be success- 
fully used under favourable conditions. They have 
many advantages over oils and liquid larvicides 
against mosquitoes, which are not practicable for 
using in larger areas and very often render the water 
temporarily unusable. The powders, being insoluble, 
cannot contaminate the water and are easily dis- 
seminated by the air. The author describes in de- 
tail the action of trioxymethylene, arsenical powders 
and a proprietary substance. The latter is the one 
most highly recommended against anophelines and 
eulieines, especially for use on a large scale; its 
action is rapid and lasting and harmless to other 
forms of life. When used against anopheline larve, 
the powder is spread on the surface of the water; 
against culicines it must be held in suspension to 
reach the larve feeding below the surface; in each 
ease paralysis of the larvae ensues, resulting in death. 
The toxic action of trioxymethylene is not lasting, 
and applications should be made once a week in 
hot weather and every ten or fifteen days in cold 
weather; the applications should not be made oftener 
than this or the larve will become immune to its 
action through frequent small doses. The disadvan- 
tage of this substance is its high cost. 

Calcium arsenite, . copper aceto-arsenite, arsenic 
trisulphide and copper arsenite were among the 
arsenieal powders which proved efficacious, but their 
action does not last longer than that of trioxvmethy- 


lene. d 
The proprietary substance, of which the active 


principle is formaldehyde, has been prepared in a : 


peculiar medium chosen to counteract the effecte 
of moisture, and to increase the floating capacity or 
the maintenance in suspension of the powder. It 
is more lasting in effectiveness than the others, and 
its action is more rapid. 

Sleeping Sickness in Portuguese Guinea (J. 
Sant Ana Barrets).—A first case of sleeping sickness 
has been recorded in Portuguese Guinea, where Glos- 
sina palpalis is abundant, but where the disease has 
not hitherto been observed. The patient was a 
European who evidently contracted the infection 
from some immigrant or traveller from equatorial 
Africa. 

Treatment of Sleeping Sickness by Tryparsamide 
(S. Abbatucci).—Tryparsamide is considered the 
best medicament in the treatment of sleeping 
sickness in the second period of the malady, but 
should not be used during’ the first stage as it very 
frequently causes ocular troubles. 

The Pathogenicity of ‘‘ Bouffissure ’’ in Annam 
(J. Kerandel).—Great importance is attached to 
the study of this malady, which is somewhat grave 
and frequent and is the principal cause of mortality 
in Annam. It has been attributed by various 
authors to ankylostomiasis, malaria, beriberi, &c. 
It is characterized by general edema; the swelling 
begins in the lower limbs, spreads to the upper 
limbs and finally the whole of the body is affected. 
Anemia is a constant symptom; the liver is atro- 
phied, spleen hypertrophied. When the cedema dis- 
appears in the course of treatment the patient be- 
comes extremely thin. Ankylostomiasis is not the 
cause of this disease, but it aggravates it. This 
affection is not common to all ages; it is very rare 
under 12 years, and few cases have been observed 
in people over 31 years. Syphilis appears to play 
an important róle in '' Bouffissure," but the real 
cause of the disease is still obscure. 





Medical Hews. 


LONDON SCHOOL OF HYGIENE 
TROPICAL MEDICINE. 


PRESENTATION TO DR. ANDREW BALFOUR. 


MANY members of the teaching staff of the London 
School of Hygiene and Tropical Medicine and other 
friends, including Lady Manson, assembled in the 
library on Friday, July 23, in order to make a pre- 
sentation to Dr. Andrew Balfour, the Director. The 
presentation took the form of a picture by Mr. A. O. 
Lamplough, representing a Sudanese on a camel in a 
waste of sand. At the same time Mrs. Balfour was 
presented with a silver rose-bowl as a memento of the 
occasion. The presentation was made by Professor 
R. Tanner Hewlett, who said :— 

‘“ Dr. ANDREW BALFOUR,— We are gathered here to-day to 
make you a little presentation as a token of goodwill and 
esteem in which you are held not only-by your colleagues of 
the School, but by many other outside friends. If you will 
look at the list of those who have contributed to this presentation 
you will find that it includes a representative of the Rockefeller 
Foundation, past and present members of the teaching staff of 
the School, members of the staff of the Tropical Diseases 
Hospital, representatives of the Seamen’s Hospital Society, 
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members of the Bureau of Hygiene and Tropical Diseases, and 
of your administrative staff (and in this connection Mr. Harris 
writes to say how sorry he is to be unable to be present to-day 
and how proud he is to serve under you). Many years ago— 
more years probably than either you or I care to reckon—I 
had the honour and pleasure of being present at a dinner to 
bid you farewell on your approaching departure for Khartoum. 

* T little thought then—a score of years or more—that I 
Should, in the future, be the unworthy mouthpiece of those who 
desire, in a sense, to welcome you back again in the important 
and honourable post of Director of the London School of 
Hygiene and Tropical Medicine. I need hardly say how glad I 
am to do this and appreciate the call, though I am bound to 
say I suspect it is a somewhat dubious compliment to myself 
based on length of service and grey hairs rather than on actual 
merit! 

* We have now reached what may, perhaps, be regarded as 
the third stage in the career of the School of Hygiene. The 
first stage was the noble gift of the Rockefeller trustees of funds 
for the foundation of the School. The second stage was the 
altogether admirable appointment of yourself as Director of the 
School, and the third stage was initiated the other day by the 
laying of the foundation stone of the permanent home of the 
School. 

“ Some of us of the old London School of Tropical Medicine, 
so successful in the past under the ægis of the Seamen's 
Hospital Society, to whom a warm tribute ought to be paid for 
their wisdom and foresight in undertaking so desirable, though 
at the same time so great, & venture, some of us of the old 
Tropical School may feel some regret at its disappearance as a 
separate entity, for, believe-me, under the inspiration and 
leadership of Sir Patrick Manson we throve wonderfully and 
were a very happy family. But all of us, I think, agree that 
the incorporation of the Tropical School in the new School of 
Hygiene was a right and proper step, and we, in particular, 
members of the old Trcpical School, welcome your appointment 
as Director because we believe that the great Mansonian 
tradition will be worthily maintained in your hands as regards 
the tropical side of the School's activities. 

* As regards other activities of the School, in your hands, 
too, we may rest assured that they will be in equally safe keep- 
ing. The physical side of health training certainly will, for 
have you not won, if not spurs, at least many hacks and bruises 
on university and international football fields? You have ex- 
perience of public health administration, you have travelled 
widely and have a broad outlook on health problems, you ar» a 
research worker and know the importance of a live school com- 
bining teaching with research. When I look at the list of 
decorations and degrees you have acquired,.of the prizes you 
have won, of the appointments you have held, of the campaigns 
in which you have taken part, and of the committees upon 
which you have served, I begin to ask myself: Has Scotland 
produced only one Admiral Crichton ? 

“ Moreover, by your silver speech and ready pen you do much 
for the School. Was not the last-named (your ready pen) 
partially trained in the realm of romantic fiction? We may be 
sure you will not be 'Cashiered, may we hope that your 
course will be a smooth one, not determined 'By Stroke of 
Sword’ nor recourse * To Arms,’ and that in your present post 
you have in some degree“entered into ‘The Golden Kingdom.’ 

“ This little gift which we have for you I beg you to accept, 
firstly, as a welcome (somewhat belated perhaps) to the School ; 
secondly, as an appreciation of all you have done for the 
organization of the School activities and of the inauguration of 
its permanent home ; and thirdly, as a token of cordial esteem 
and goodwill from colleagues and other friends. It may also 
serve to remind you of the time you have spent in tropical 
climes in the service of humanity and of your country. 

“ Finally, it is a pleasant supplement to the presentation to 
yourself to ask Mrs. Balfour, your closest colleague, kindly to 
accept this rose-bowl as a memento of this occasion.” 


Dr. Andrew Balfour, in reply, expressed his thanks 
and those of Mrs. Balfour for the presentations. He 
referred to the welcome he had received from the 
Staff of the School who had rendered him all the 
assistance possible in the task of reorganizing the 
School. He paid a warm tribute to the great qualities 
of Sir Patrick Manson, and said that he for his part 


would do all in his power to maintain the Mansonian . 


iradition. 


- QUESTIONS OF. PRIORITY CONNECTED 
WITH MALARIA. 


Sır Roxarp Ross wishes us to announce that he 
will be glad to show original papers on this subject 
if anyone interested in them will write to him at 
the Ross Institute for Tropical Diseases and fix 
dates for the visit. Some of these publications can 
apparently be no longer obtained, and seem to be 
still unknown to various writers on malaria. Any 
date will suit him if fixed beforehand. The Insti- 
tute is reached by General Omnibus Service 51 in 
ten minutes from Putney Bridge Underground 
Station. 


THE GOLD MEDAL OF THE AMERICAN 
MEDICAL ASSOCIATION. 
Tur Gold Medal of the American Medical Associa- 
tion for 1926 has been awarded to Professor Aldo 
Castellani for his work on Tropical Mycoses, 





——9—————— 
Sich Preparations, Inventions, &c. 


Sopium SALTS OF TETRABROM-PHENOLPHTHALEIN AND 
TETRAIODO-PHENOLPHTHALEIN. 

BURROUGHS WELLCOME & Co. are in a position to supply 
sodium salts of tetrabrom-phenolphthalein and  tetraiodo- 
phenolphthalein for use in cholecystography. 

These salts may be obtained in gelatin capsules for oral 
administration or in glass containers if intended for intravenous 
injection. Medical men should state the strength required when 
ordering. 





MeEpIcaL bacteriologists may be interested to know that 
Burroughs Wellcome & Co. are in a position to supply sodium 
salts of the following organic acids: d-tartaric, /-tartarie, 
meso-tartaric, citric, fumaric and mucic. These agents ar 
now being employed in the differentiation of bacterial types i2 
which *' sugar reactions’ are untrustworthy or fail altogether. 
Further particulars may be obtained on application to Snow 
Hill Buildings, London, E.C.1. 


THE '* AGLA” MICROMETER SYRINGE APPARATUS. 


THE accurate instrument for the measurement of extremely 
minute quantities of liquids, described by Dr. J. W. Trevan 19 
The Biochemical Journal, xix, No. 6, p. 1111, is now obtais- 
able from Burroughs Wellcome & Co. It is known as the 
“ Agla” Micrometer Syringe Apparatus and is suitable for the 
measurement of volumes from 0°5 c.c. (with an error of less 
than + 0:1 per cent.) to those as small as 0-001 c.c. (with an 
error of less than 5 per cent). In immunological work tte 
instrument can measure volumes of the order of 0-01 c.c. with 
an error of less than + 1 per cent. . 

The “Agla” Micrometer Syringe Apparatus enables a fne 
degree of accuracy to be attained in various delicate laboratory 
processes including the following : (1) Immunological titratioz: 
with very small quantities of serum. (2) The calibration œ 
pipettes of small volume. For this purpose an ordinary tn 
hypodermic needle should be used and the required voium 
injected into the pipette by inserting the needle just inside the 
end of the capillary. (3) Micro-chemical titrations and mxr 
gas analyses, in which the instrument may be used as a burette 

Price in London, 55s. complete net. Further details má: '* 
obtained from Burroughs Wellcome & Co. 





We have been informed that ''Santonin " is now supr ^ 
in small quantities from à oz. upwards, suitable for the Tro» * 
To ensure its genuineness each package bears a label attractie! 
printed in red and green containing the word ''Santoninu- 
and the name of the exclusive official distributors, The Ea" 
and Russian Trading Co. 
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@riginal Communication. 


AIRPLANE DUSTING IN THE CONTROL 
OF MALARIA MOSQUITOES.! 


By W. V. Kine 
AND 
G. H. BRADLEY. 


Fon the past three years experiments have bcen 
condueted by the United States Bureau of Ento- 
inology at Mound, Louisiana, on the use of air- 
planes in distributing larvieides over the breeding 
places of malaria-carrying mosquitoes. This work 
has been earried out with the co-operation of the 
Delta Laboratory, of the Bureau at Tallulah, 
Louisiana, and the Air Service of the United 
States Army. The planes used had been equipped 
for cotton dusting and were provided with metal 
dust hoppers installed in the rear cockpit, with 
an opening through the bottom of the fuselage for 
the release of the dust. The hoppers were designed 
te hold a load of 800 pounds of material and the 
rate of delivery could be varied by means of a sliding 
valve adjustinent. 

The possibilities of using planes for this purpose 
was suggested when it was found that Paris green 
applied as a dust was highly effective in destroying 
the larvie of this particular kind of mosquito. These 
larvee have the habit of feeding at the surface of 
the water and skim their food from the surface 
film. Paris green, although heavier than water, will 
float, due to the surface tension, long enough to be 
taken up by the larve along with their food. Since 
only a minute quantity is required to kill each larva 





Fra. 1.-- Dusting plane flown across open field to determine 
the spread of the Paris green and dust mixture under the 


most favourable conditions. Plane flying about 15 ft. above 


ground. 


it is not necessary actually to poison the water, and 
for this reason fish are not injured and there is little 
ar no danger from the drinking of treated water by 


—$—$ $< <<< 








' Published by permission of the United States Bureau of 
Agriculture, given to Sir Ronald Ross. 





domestie animals. Unfortunately, other species of 
mosquitoes which feed below the surface film are 
not affected, but in most of the malarious re- 
gions the other mosquito pests which are trouble- 
some about the houses are not produced in the large 
swamp areas, Their breeding places are the water 
barrels and cisterns, ditches and small pools near 





Fic.2.—Dust cloud beginning to spread out among trees 
following a trip of the plane across Bienkiem Woods. 


the dwellings which would not be subject to air- 
plane treatment. T 

Because of the small quantity of Paris green 
required, an inert dust of some sort is used as a 
diluent and carrier. This is found to be quite neces- 
sary to secure thorough distribution without using 
an excessive amount of the poison. A variety of 
substanees have been employed by ourselves and 
others, including ordinary road dust, sand, cork 
dust, calcium carbonate, diatomaceous earth, a 
mixture of lime and flour and an amorphous silicous 
dust known as Tripoli earth, These materials differ 
considerably in density and fineness of grain which 
affect distribution and especially the distance of 
drift. In most of our experiments we have used 
the Tripoli earth because of its availability and 
uniformity. It also had an advantage over the 
lighter materials in treating breeding places pro- 
teeted by trees, sinee its heavier weight eaused it to 
settle more quickly. 

The mixtures used for airplane distribution con- 
tained from 5 to 20 per cent, Paris green, 
10 per cent. being the usual proportion. 
Under average conditions a 4 pound of Paris 
ereen per acre, or 5 pounds of the 10 per 
cent. mixture was taken as the basis for 
estimating the amount of dust to be used. This 
gave a leeway for a certain amount of wastage 
resulting from wind drift and adherence of the dust: 
to the leaves of aquatie vegetation. Where the 
breeding places were protected by a heavy growth of 
brush and trees the amount of dust had to be con- 
ciderably increased. On the other hand, where there 
was little vegetation above the water surface a much 
smaller quantity was required. The amount put 


out on a given area could be regulated by the open- 
ing of the hopper valve and by the distance between 
successive trips of the plane, Some substances fed 
out two or three times as fast as others, and this 
had to be taken into consideration in making the 
valve adjustments. 

In effectively treating swamp areas careful atten- 
tion had to be given to the drift of the dust cloud. 
In the early experiments the dusting was tried in 
the early morning when the air is usually still, but 





Fic. 3.— One of the larger swamp lakes. 





Fic. 4.—Dusting plane making flight over the centre of St. Via 
Lake, flying below the tops of the trees on each side. 


the presence of dew on the leaves at this time of 
day proved to be a serious drawback, since it caught 
the dust particles and prevented their reaching the 
water surface. By the time the leaves become dry 
there is almost always more or less wind, but it was 
found that, with proper handling of the planes, a 
slight breeze was often of advantage in helping to 
distribute the dust. Occasionally, however, the 
wind at this time of day would be too strong for 
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successful dusting and the operation would have to 
be postponed. 

The shallow swamp lakes in this region consist 
usually of a central treeless arca containing a growth 
of water-lilies and a variety of smaller aquatic vege- 
tation favourable for mosquito breeding. Around 
the margins the water spreads out. during a part of 
the season into a thick stand of brush and tall willow 





Fic, 5.— Dusting the marginal zone of Field Lake with 
the wind blowing towards the lake ; the plane was flown 
outside of the tree line and the dust drifted into the 
breeding area. 





Fic. 6. 
marginal zone of Field Lake. In this case the plane was 
flown on the lake side of the trees, since the drift was 
towards the open field. The photograph also shows the 
heavy growth of water chinquapui, in a portion of the lake, 
completely obscuring the water surface. 


-View of another dust cloud left in treating the 


trees. With a skilful pilot no especial ditheulty was 
encountered in successfully treating the centra! 
portion, even when the lily growth was so thick 
as almost to obscure the water surface, Th 
treatment of areas protected by brush and 
trees was a much more difficult n 


propositi» 1 
and the results under these conditions were 
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quite variable, When such breeding zones 
were comparatively narrow the application could 
be made by flying the planes on the windward side 
of the tree line and allowing the dust to drift in 
from the side. Where the area was larger it was 
necessary to fly directly over the tree tops, but even 
in such places the dust was found to penetrate the 
thick growth provided a sufficient quantity was 
used to offset the greatly inereased wastage. 





Fic 7.—Growth of water chinquapui in Blue Tuoret 
Lake at time of dusting test in 1924. 


In work of this kind the greatest item of expense 
is, of course, the operation of the airplanes, but 
only approximate figures as to cost can be given 
at the present time. This matter has been discussed 
at length with representatives of the Huff, Daland 





Fro. 8.—One of the pans containing larvæ and floating 
on the surface of the water, as used in the lake dusting 


experiments in 1924. The view also shows the water 
conditions encountered during these tests. 


Aero Corporation, who undertook commercial cot- 
ton dusting against the boll weevil during the past 


season. The estimates arrived at have varied from 


fifty cents to about one dollar per acre, including > 


the eost of poison. With a unit organized solely 
for lake dusting, a large aereage would have to be 
included to make the proposition feasible, and the 
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cost would. probably approximate the higher figure. 
However, if the work is earried out in conjunction 
with a eotton-dusting unit it is ‘believed that the 
actual cost would be from fifty to sixty cents per 
acre on the average. This would provide an econo- 
mical method of distribution were it necessary to 
make only a few applications. Unfortunately, 
Paris green remains effective on the water for only 
a very short time, and where mosquito breeding is 
continuous it is necessary to re-apply it every eight 
or nine days to prevent the emergence of adults. 
Consequently, the eost runs up rapidly over a period 
of several months, 

As compared to any method of hand distribution, 
however, it is believed that, even under present 
conditions, the cost would be much in favour of air- 
planes on an area large enough to justify their use. 
Moreover, there are many swamp breeding places 
which it would be almost impossible to treat either 
from the ground or from boats. 

During 1922, an experiment on the control of 
anopheles breeding areas by means of the hand dis- 
tribution of diluted Paris green was undertaken by 
the Publie Health Service, in the vicinity of Lake 
City, Florida. ^ Figures published by Mr, T. B. 
Hayne, in charge of the work, showed that the cost 
of twelve applications to an area of approximately 
475,000 square feet was $773 for labour and 
poison—a rate of about $5.90 per acre per appli- 
cation. Mr. Hayne estimated that, from the 
experience gained, the work could be repeated at a 
reduction of 20 to 30 per cent. in cost, and this 
would possibly represent the expense of such work 
under average conditions. | 

The use of temporary methods of malaria con- 
trol such as poisoning and oiling are not, of course, 
employed except where drainage or other perma- 
nent measures eannot be undertaken at the time. 
The expense which would be justified in a control 
'mpaign in any community depends upon the size 
of the population affected and the severity of 
malaria infection. Even with these limitations, it 
is believed that a certain number of malarious loca- 
tions are to be found where the distribution of Paris 
green by means of airplanes could be economically 
employed, and the opportunities would be materi- 
ally inereased by any reduction in the cost of air- 
plane operation or by some improvement in the 
larvicide, so that the number of applications re- 
quired would be reduced, 


OF THE HAIRLESSNESS OF 
MAN. 


By H. N. RiprEy. 


THE CAUSE 


AT the recent meeting of the British Asso- 
ciation, Dr. Gunther read a paper on the above 
subject in which he suggested that the loss of 
hair on the body in man was due to the invention 
of fire, the nude varieties of man attacking and 
exterminating the hairy races with flaming brands 
which fired the body hair. This theory does not 
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appear to me at all a probable one, as I think that 
in a fight with fire between a nude man and a 
hairy one, the fire would injure the exposed skin 
more than one covered with hair, the hair acting 
to some extent as a protection. It is true that 
my large mias (orang outang) Simia satyrus, which 
lived so long in the London Zoological Gardens, 
rather objected to lighting his cigarettes with a 
mateh (though he knew well enough how to strike 
one and light the cigarette), as on some occasions 
the head of the match in striking it flew off into his 
beard and burnt him, but he would regularly light 
his own cigarette from a lighted one offered to him, 
and evidently knew how to handle fire in this way. 

I would point out that Mousterian man, who was 
certainly hairy all over, knew how to make and 
handle fire, as Mousterian hearths have often been 
found, and we know that the much later Mag- 
dalenian man was also hairy und used fire. 

A suggestion often made is that the loss of hair 
was caused by the wearing of clothes. This is easily 
disproved by the faet that the wild tribes who 
habitually go naked or formerly did so, such as 
the Sakais of the Malay Peninsula, and the Moi of 
Annam, are unusually hairless, much more so than 
the thiekly-elad European, and that the head and 
pubes, the first. portion of the body to be covered, 
are the most hairy parts. 

I have two suggestions to make as to the eause 
of hairlessness of the body. 

Some years ago, in my menagerie at Singapore, 
I had an adult female mias, and after I had her 
for some little time, I observed that after menstrua- 
tion she lost almost entirely the hair from the ab- 
domen and chest, quite suddenly. There was no 
signs of any skin disease to account for it, and in 
n short time the hair grew again, Some months 
later the same thing happened; I concluded that 
the reason of the hair-fall was to prevent the clotting 
of the hairs by milk should she breed. Unfortim- 
ately, I had no adult male, and some time after 
she died from the usual choleraie diarrhaa which 
is so fatal to these apes in captivity. The main 
nudity appeared from the chest to the lower part 
of the abdomen. 

In the representation of the pregnant woman of 
Magdalenian age from Laugerie Basse, as figured 
in Sollas, ** Ancient Hunters," p. 550, fig. 311, the 
hair is shown on the abdomen and outer side of the 
thighs and axilla only, not on the breast, in fact, 
mostly below the navel, very much as it appeared 
in the mias when on heat, though she was denuded 
rather lower. This denudation, so far as I have 
seen, does not occur in Hylobates nor in the lower 
monkeys, but in these the fur is short, close and 
dense, not so long and loose as it is in the mias. T 
have kept a number of Hylobates and they never 
bred in captivity. The fall of the hair in the breed- 
ing season in the female would not, of course, ac- 
count for the denudation of the male, but it may 
have been a start in the permanent hairlessness of 
the body. 

The second suggestion is that the loss of hair all 
over the body is due to injury caused by skin vermin, 


fleas or lice. It is not uncommon for oriental natives 
to shave the head in children, especially to get rid 
of lice. It is not difficult to keep free from such 
vermin when the hair is confined to the head and 
pubes, but it would be very difficult to do so if the 
body was entirely covered with hair. Now lice of 
themselves would not cause mortality among th. 
tribe, but if one may conceive them as 'acting as pro- 
pag: tors of disease of a dangerous character, it might 
be fatal to a tribe to be covered with them in long 
hair which could not be cleaned. We know now 
that both fleas and lice do earry deadly diseases, 
c.g., plague and typhus, trench fever and relapsing 
fever. 

Is it not possible that when primitive man be- 
came herded together, living in close contact, some 
disease such as those mentioned might spread so 
as to exterminate all those who were thickly covered 
with hair? It must be noted that the common 
monkeys, and still more the anthropoid apes, live 
together in small detached families and not only 
would any such disease be less readily communi- 
cated from one to another, but in a small family 
of three or eight, the usual number in anthropoid 
and lower simians, it would be easy to keep each 
other elean. Monkeys of all kinds are peculiarly 
free of skin vermin owing to their habits of in- 
ecssnntly searching for them. Epidemie disease is 
the outcome of the crowding together of animals 
in communities, Primitive.man, as far as is known, 
lived in small groups or families which had no con- 
stant or close communication with other groups, as 
the Sakais of the Malay Peninsula do at the present 
day; later they increased and formed communities. 
An invasion of a race bearing some disease-carrying 
parasite might infect and exterminate any hairy 
race, leaving only those who, being less furnished 
with hair on the body, could clean off the vermin. 

I may point out that the era of the hairy Mag- 
dalenians was followed by the invasion of the nec 
lithie Azilian race, who appear, from their intro 
ducing wheat, to have come from the East, and t^ 
have also brought with them the rat (R. Munro, 
“ Palaeolithic Man," p. 251) so closely associated 
with the plague, and about this time all the hairv 
Palaeoli*h'e men appear to have completely vanished 
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Nor without regret, I have to reply to Professor 
lt. T. Leiper, M.D., D.8e., F.R.8., my colleague 
in the London School of Hygiene and Tropic: 
Medicine, who has attacked my recent epidemic 
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logical, helminthological and phytological researches 
on cancer, 

The Times, in its issue of July 14, 1926, said: 

'* One of the most interesting communications in 
the report (the Annual Report for 1925 of the British 
Empire Cancer Campaign, July, 1926) came from 
that brilliant investigator, Professor H. T. Leiper, 
whose work on Egyptian bilharziosis is still fresh 
in the scientific mind. Dr. Leiper, by a series of 
very careful studies, has disproved onee more— 
and this time perhaps finally—of the theory of 
‘cancer houses,’ even in its most scientifie form. 
The theory was revived some time ago as the result 
of Fibiger of Copenhagen's discovery that cock- 
roaches played the part of host to a worm capable 
of causing cancer in rats. The cockroach as a 
carrier of agents of human eancer has been acquitted 
by Dr. Leiper.” 

The report mentioned in the Times is entitled 
" Some Observations and Reflections on Recent 
Attempts to Implicate the Gongylonema Worm 
in the Causation of Cancer in Man," by Professor 
R. T. Leiper, M.D., D,Se., F.R.S, 

I will deal first with some of the facts concerning 
Egyptian bilharziosis. 

Now, it happens that, no less than seven years 
before Professor Leiper, I demonstrated clearly 
that there were, in Egypt, two different species 
of blood-flukes affecting man: (1) Schistosoma 
hematobium Bilharz, 1851, affecting the urogenital 
system and giving rise to endemic hematuria ; 
(2) Schistosoma mansoni Sambon, 1907, affecting 
the large bowel and producing dysenterie symptoms. 
The most striking morphological difference between 
these two species, the one most easily seen and 
of diagnostie importance, lies in the armature of 
their ova: the egg of Schistosoma hematobium 
being provided with a terminal spike, whilst that 
of Schistosoma mansoni bears a lateral one. Lack 
of material and the bad preservation of the two 
female specimens I had the opportunity of ex- 
amining, prevented me from indieating any morpho- 
logieal differences in the build of the adult worms, 
but I brought forward a wealth of evidence to show 
that, though sometimes associated, in overlapping 
distributional areas, the two species differed mark- 
edly in their geographical range and topographical 
distribution. Further, notwithstanding the failure of 
numerous investigators (Cobbold, Sonsino, Lortet, 
Vialeton, Looss) to find any molluscan, arthropod, 
or piscine intermediate host, and rejecting the 
opinion of Professor Looss, which denied the neces- 
sitv of any intermediary (as previously surmised 
by Professor Grassi in the case of Schistosoma 
bovis), I pointed out that these schistosomes, like 
other digenetie trematodes, necessarily must have 
gasteropod intermediate hosts. These statements 
were by no means negligible guesses, but inevitable 
conclusions derived from well-ascertained facts. 
from suitable analogies and from a correct: inter- 
pretation of extant knowledge. Indeed, eminent 
helminthologists, such as Professors Blanchard, 
Railliet and Brumpt in France; Stiles. Ward and 
Lutz in America; Drs. Low. Chalmers and Castel- 





lani in this country, at once accepted my views. 

Professor Looss, on the other hand, opposed me 
bitterly and it was on the occasion of his second 
diatribe that Professor Leiper, taking advantage of 
the very first number of a journal issued by our 
school (see The Journal of the London School of 
Tropical Medicine, Vol. 1, Part 1, December, 1911) 
wrote thes» memorable words :— 


“In a highly interesting communication Prof. 
Looss brings to a close, it is to be hoped, the 
recent controversy upon the significance of the 
‘lateral spine’ sometimes met with in eggs from 
cases of African bilharziasis. He conclusively 
demonstrates that Dr. Sambon's 'species' and 
his own ‘ hypothesis’ are untenable.” 


What followed? 

Keen Japanese scientific workers (Miyagawa, 
Miyairi, Suzuki, Ogata), between 1910-14, made a 
thorough investigation of their own particular form 
of sehistosomiasis—a disease long known in Nippon 
under the name of ‘‘ Katayama disease ’’ and due 
to the parasitism of Schistosoma japonicum Kat- 
surada, 1904, They proved that, as I had sug- 
gested for the African schistosomes, the Oriental 
blood-fluke has a gasteropod intermediate host— 
the Katayama snail Katayama (= Hypsobia) noso- 
phora Robson 1914, and that its cerearia—a fork- 
tailed larva—dropping its bifid swimming appendage 
and drilling its way through skin or mucous mem- 
brane, can successfully infest man, dog, cat, ox, 
horse, hog or field-mouse. 

In 1914, Professor Leiper went to Japan, where 
he had the opportunity of studying and verifying 
the work of the Japanese investigators and learn- 
ing their ingenions methods. Then he proceeded 
to Egypt and there, of course, had no difficulty in 
confirming my statements of 1907, which he had 
so ‘hopefully ” repudiated in 1911. Professor 
Leiper was foreed to recognize that, in the land of 
the. Sphinx, there are two species of schistosome 
affecting man, each producing a differently formed 
egg and that their miracidia do penetrate fresh- 
water snails, each species choosing, as I had pre- 
dicted, a particular kind of gasteropod : Planorbis 
boissyi, in the case of my new species Schistosoma 
mansoni, and Isidora truncata (olim Bullinus con- 
tortus), in that of the old species Schistosoma 
haematobium described by Bilharz in 1851. 

In his lecture on bilharziosis, delivered at the 
Royal Society of Medicine in 1916, Professor Leiper 
said: “ Manson had always maintained that the 
lateral-spined egg, having a different geographical 
distribution (sie) and producing normally dysenteric 
symptoms only, was the product of a different 
species. This view was strongly supported by 
Sambon, who maintained with great skill a vigor- 
ous polemie against Looss's position. Sambon 
was forced to regard the adult parasites as prac- 
tically indistinguishable in the absence of reliable 
details." 

These aeknowledgments are neither full nor 
correct. Manson had not always maintained that 
the schistosome nrodueing a lateral-spined egg was 
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speeifieally different from the one producing a 
terminal-spined egg. Indeed, in 1902, when I 
examined one of his patients helminthologically 
and found lateralspined schistosome eggs in- 
stead of necator or ankylostoma eggs, as sus- 
pected, in an anemie Englishman from the West 
Indies, invalided home by Dr. Branch, of Antigua, 
we diseussed the ease and I insisted on regarding 
the lateral-2spined egg us evidence of a separate 
species, yet ‘Manson published this case in the’ 
JouRNAL OF TROPICAL MerpicinE (December 15, 
1902) as one of Bilharzia hematobia and said: ‘* In 
this case, as often happens in bilharzia ova from the 
alimentary canal, the spine is placed laterally.” In 
this article on the Antigua case there is no allusion 
whatever to a separate species which, according 
to Professor Leiper, ‘‘ Manson had always main- 
tained," but ample evidence to show that then 
he had not aecepted my view of the matter.! At 
that time I was helping Manson to prepare the 
third edition of his ‘“ Manual of Tropical Diseases, 

and, forcibly struck by this sufferer of intestinal 
schistosomiasis who had been nowhere else abroad 
than in the Caribbee Islands, where endemic hemuat- 
uria is unknown, I continued to diseuss the subject 
and urged Manson to suggest the probability at 
least of two different species. Manson then wrote : 
“ Possibly there are two species of bilharzia, one 
with lateral-spined ova, depositing its eggs in the 
rectum only ; the other haunting bladder or rectum 
indifferently.” In his Lane Lectures, published 
two years later (1905), still diffident, he says: '' It 
may "be that in this difference in the position of the 
spine in vesieal and rectal bilharziosis we have an 
indication of difference of species." Finally, after 
I had proposed definitely myself the form with 
lateral-spined egg as a separate species (Proceed- 
ings of the Zoological Society, March 9, 1907), 
Manson fully recognized the duality of species and 
in the fourth edition of his book (August, 1907) 
wrote: ‘‘ This ease (Antigua case, 1903) led me to 
think that probably the lateral-spined ova indicated 
a distinct species of schistosomum, and I suggested 
this in a previous edition.of this manual and else- 
where (Lane Lectures).’’ Further, he says: ‘‘ Sam- 
bon, having had the opportunity of comparing speci- 
mens of the type characterized by lateral-spined 
ova with Schistosoma hematobium and other 
schistosomidie, and taking into consideration its 
peculiar geographical distribution and distinet patho- 
geny, proposed that it should be ranked as a dis- 
tinet species, and paid me the compliment of naming 
it Schistosoma mansoni in recognition of my sug- 
gestion." In the preface to his manual Manson 
says: ''I desire especially to acknowledge my 





! An earlier West Indian case from Martinique had been 
described by Professor Maurice Letulle as presenting both 
lateral and terminal-spined eggs, and was so considered by 
pathologists and helminthologists until I pointed out that the 
short terminal.spined eggs in Letulle’s sections were micro- 
tome artefacts. “If a lateral-spined egg is sectioned obliquely 
at the base of the spine and in a line with the axis of the 
spine, it is manifest that the resulting figure would be an oval 
with a spine at one end of the long axis.” 


obligation to Dr. L. Sambon for much assistance 
in bringing the zoological information and nomen- 
clature up to date." Professor Leiper must have 
known all this, but, doubtless, he had forgotten. 

Now let us consider Professor Leiper's attack on 
my cancer work. 

After the publication of my Paris lecture at the 
Institut Pasteur, on the ** Epidemiology of Cancer " 
(JouRNAL or TroptcaAL MEprciNE, February 2, 1925), 
Professor Leiper took up the study of the part hel- 
minths might play in the perplexing labyrinth of can- 
cer etiology and commenced, as I had done, by taking 
up the thread-worm Gongylonema, Indeed, one day, 
last year, at the London Sehool of Tropieal Medi- 
cine, he told me that he was going to Villa Lagarina 
(one of the Tridentine villages I had chosen for 
researeh work on aecount of the peculiar limitation 
of eancer to one section only—practically one street 
—during the last half century). '' Why not join 
us in our work?” I asked, though, at the time. 
I thought he was not serious. 

Whilst in Italy, I learnt that Professor Leiper 
and Dr. T. W. M. Cameron, M.R.C,V.S., were 
in Milan collecting specimens of gongvlonema in 
the municipal slaughter-house. Later, I read that 
Professor Leiper had obtained a grant for this pur- 
pose from the British Empire Cancer Campaign. 


After my return home, The British Empire 
Cancer Campaign, which financed our expedi- 


tion, informed the Committee of the Tropical D's- 
ease Prevention Association, under whose auspices 
T had been working, that Professor Leiper had been 
asked to examine our helminthological material, 
Although this request seemed unusual—that Dr. 
Baylis, helminthologist in the British Museum. 
and myself, lecturer in the London School of 
Tropical Medicine, should place our material and 
unpublished reports in the hands of an investigator 
who, to their knowledge, was working on the same 
subjeet and who had followed us to the sume 
country for the collection of his material, wet, i 
accordance with our agreement and fully relying 
on the fairness of the British Empire Cancer Cam- 
paign, no demur was made, 

Soon after, at a meeting of the Zoological Soci-ty 
of London, held on June 1, 1926, under the presi- 
dency of Sir John Bland-Sutton, Bart., F.R.C.$.. 
Professor Leiper read a paper on ** Some Parasite- 
of Rats in the Zoological Society's Gardens.” 
Under cover of this title, Professor Leiper launch» 
in attack on the results and views of Dr. Baylis 
and myself, notwithstanding that not only our pub- 
lished but our unpublished reports also had heer 
plaeed in his hands. 

Sir John Bland-Sutton, vice-chairman of tv 
British Empire Cancer Campaign, supported the 
speaker and stated that one should be grateful v 
any person who came forward to test unfounded 
theories, especially in the case of cancer, and thus 
prevent the publie being misled. These words w 7 
widely reported in the lay press. Thus the West 
minster Gazette (June 2, 1926) wrote that Ph» 
fessor Leiper, of the School of Tropical Mod) 
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had “exploded Dr. Sambon's theory " and that he 
was '' preparing a damning report.” . 

This report was considered by the Grand Council 
of the British Empire Cancer Cainpaign at their 
meeting held at the House of Lords, on July 12, 
1926; it formed part of the Campaign’s annual 
report and was submitted to the press. 

Finally, it is necessary to state that, whilst the 
Grand Council of the British Empire Cancer Cam- 
paign formally approved the publication of Profes- 
sor Leiper's report, already printed and incorpor- 
ated in their annual report for 1925, they again 
delayed the publieation of my report, notwithstand- 
ing Leiper's attack and the fact that it had been 
over six months in their hands. They referred it 
to yet another committee! y 

At length, on July 20, 1926, the secretary of the 
Campaign wrote that his committee did not feel 
justified in objeeting to our association communicat- 
ing to some scientifie journal the results of our in- 
vestigations in Italy, but hoped that, having read 
and considered Professor Leiper's report, which was 
cordially endorsed by the Campaign, our associa- 
tion would give consideration to the views contained 
in that report. 

The following is a careful consideration of Pro- 
fessor Leiper's '' Observations and Reflections ”’ 
(published in the Annual Report of the British 
Empire Cancer Campaign, 1926) on my recent 
cancer investigations. 

Professor Leiper begins his paper with a quota- 
tion which he seems to have borrowed from my 
Paris lecture. I had quoted words of the late Dr. 
E. F. Bashford, Director of the Imperial Cancer 
Researeh Fund, who, anathematizing ‘‘ cancer 
houses," had said: '' Let us hope that the danger 
of cancer houses will eease to alarm the publie and 
divert the energies of investigators from fruitful 
lines of inquiry." Professor Leiper, in his accurate 
manner, has substituted the word ‘ futile ’’ for 
“ fruitful." 

This misquotation is followed by a chaplet of 
short sentences eulled from my paper and strung 
on a twist of extraneous words, a method purport- 
ing to present the opponent’s views in his very words, 
but often misrepresenting them through omission, 
iransposition or interpolation, T do not sug- 
gest that such is wilfully the ease in the present 
instance, but I do wish to deprecate this objection- 
able method. 

At the end of his quotations, Professor Leiper 
remarks that ** Dr, Sambon has revived in a definite 
form the old cancer house theory." This is quite 
eorrect, but not so what follows. 

I never '* assumed," as Professor Leiper gratuit- 
cusly asserts, ‘ that in the old houses—especially 
in cancer houses—rats harbouring Gongylonema 
neoplasticum * occur,’ ’’ nor did T state, as he again 
advances, ' that man ‘can’ be infected with this 
gongylonema, which hitherto has been found only 
in the rat." 

Certainly, and for good reason, did T think that 
it would be desirable to find out whether rats or 
mice infested with Gongylonema neoplasticum did 
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occur in or near houses where cases of buccal, 
esophageal or gastric cancer had occurred, and J 
did think, and still do think, that the rat gongylo- 
nema may be capable of infecting man; since ex- 
perimentally it is easily transmitted to the most 
diverse animals sueh as mice, guinea-pigs, rabbits 
and sheep. So far, however, as stated in my re- 
port, I have not found rats infested with Gongylo- 
nema neoplasticum in any of the Italian villages 
which I have had the opportunity of visiting, and 
as to the form of gongylonema hitherto found in 
man, I stated that this in Italy, as in the United 
States of America, was probably the one believed 
to be peculiar to the pig and called Gongylonema 
pulchrum. 

This brings us to the section entitled Diseussion. 
Here Professor Leiper states that, from a study of 
my ‘‘ published "' reports and of the subsidiary 
publications by members of the. staff of the British 
Museum who accompanied me, he is forced to the 
conelusion that :— 

(1) No evidence is fortheoming that rats in Italy 
are infested at all with Gongylonema neoplasticum, 
which he declares is a parasite of tropical America 
and the West Indies, 

(2) The natural intermediary host of Gongylonema 
neoplasticum, the American cockroach (Periplaneta 
americani), does not appear to have become estab- 
lished in Italy. 

(3) No case of Gongylonema neeplasticum was 
found in man, 

Conclusion 1 is perfectly true, indeed it is on 
the strength of our own negative evidence that 
Professor Leiper states that we did not find Gongy- 
lonema neoplasticum in any of the rats we were 
able to capture at Villa Lagarina and other Tren- 
tino villages, But the rats examined by us were few 
in number and neither Baylis nor T would accept 
this as proof that Gongylonema neoplasticum does 
not occur in Italy. 

At the foot of conclusion 1 Professor Leiper makes 
a very definite statement, he says: 


"Here it may be remarked that Gongylonema 
neoplasticum is a parasite of tropical America and 
the West Indies, and has never been found in 
Europe save in warehouses or other buildings 
connected with the importation of sugar or other 
commodities arriving by ship from these regions.” 


Considering the cosmopolitanism of rats and their 
notoriety. as wanderers, together with the same 
cosmopolitan habits of the ‘ship cockroach ”’ 
(Periplaneta americana), recalling also that other 
Blattidæ (Blatta orientalis and Blattella germanica) 
and certain beetles such as meal beetles (Tenebrio 
molitor and Tenebrio obscurus) are able to foster the 
larval stages of Gongylonema neoplasticum I fail to 
understand Professor Leiper's rashness. Indeed, 
had I not read it in the “ Annual Report of the 
British Empire Cancer Campaign,” I should not 
have believed that Professor Leiper could have 
devised, written and published such a statement. 

Tn the first place Gonqylonema neoplasticum (or 
forms indistinguishable from it) has been deseribed 
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from various parts of Europe and Asia. Thus Yoko- 
gawa (1925) has described what appears to be 
the same form from Formosa, under the name 
Gongylonema orientale, and states that there, 
as in Europe, it gives rise to eancroid growths 
in the stomach of rats; In 1924, Dr. R. E. 
Schulz described yet another form from mice 
in South Russia and Turkestan. Unable to 
differeutiate this gongylonema from Gongylonema 
neoplasticum and, fully aware of the fact that 
great variability is characteristic of this genus, 
Schulz jokingly suggests the provisional name 
problematicum and states that his presumptive 
species cannot be distinguished from Gongylonema 
neoplasticum and Gongylonema musculi, 

The very first species of gongylonema described 
was a mouse gongylonema collected in Austria by 
Rudolphi, in 1819, and named by him Filaria mus- 
culi. Rudolphi, as I have shown, confounded two 
different parasites of the mouse, one the gongylo- 
nema found ''Circa ventriculum," the other, 
Hepaticola hepatica, found ‘‘ in hepate." In 1845, 
Dujardin had the opportunity of examining a 
female specimen of Rudolphi’s Filaria musculi, 
sent from Vienna to the Paris Museum; it mea- 
sured 21:6 mm. in length by 0:154 mm. in thick- 
ness, It presented two lateral membranous ale 
in the anterior portion and its ova measured 45 
microns in length, by half that size in width. He 
thought these characters suggested a S'piroptera. In 
1857, R. Molin examined Rudolphi’s Filaria mus- 
culi, established for it the genus Gongylonema and 
called it Gongylonema minimum. 

Both Baylis and I have described a female speci- 
men from the house-mouse which we could not 
distinguish from Gongylonema neoplasticum ; it was 
collected’ with other specimens by Dr. Wassink in 
an Amsterdam sugar refinery said to be free from 
rats, but no doubt infested with cockroaches, Was- 
sink's specimens showed that Gongylonema neo- 
plasticum, under natural conditions, can develop 
perfectly well in the house-mouse. 

In 1914, Seurat described under the name of 
Gongylonema brevispiculum a gongylonema found 
in the dwarf jerboa (Dipodillus campestris) in 
Algeria which Maurice C. Hall believes to be 
identical with Gongylonema neoplasticum, 

Need I say that Gongylonema neoplasticum has 
been found in several northern countries such as 
Holland and Denmark and that it was in Copen- 
hagen that Professor J. Fibiger first noticed its 
association with gastric carcinoma in rats? 

The above facts, all published and accessible to 
the helminthologist, are incompatible with the 
statement made by Professor Leiper that Gongylo- 
nema neoplasticum is a parasite of the neotropical 
region and has never been found in Europe, save in 
warehouses or other buildings connected with the 
importation of sugar or other commodities arriving 
by ship from these regions, 

This statement was made by Professor Leiper at 
the very time when, while controlling our researches, 
he accidentally discovered Gongylonema neoplasti- 


cum in England, in the rats and cockroaches of the 
London Zoological Gardens, not in a sugar refinery, 
nor in anything connected with sugar, but in the 
reptile-house, where they have existed and swarmed 
unmolested for at least half a century, because, in 
1868, writing in Science Gossip, ‘* H.C.R." 
suys that Periplaneta americana occurs in ware- 
houses near the Thames, in Red Lion and Blooms- 
bury Squares, and the Zoological Gardens, Regent's 
Park. Professor Leiper, in the paper he read at 
the Zoological Society of London on May 11, 1926, 
stated that he had found malignant neoplasms asso- 
ciated with Gongylonema neoplasticum in the few 
Zoo rats he had examined, and this ominous state- 
ment, so contrary to the views he was expressing, 
was reported in the lay press. But with this I 
shall deal elsewhere. 

Nor is this all. Every zoologist knows that true 
rats and mice (indeed, the whole of the murine 
sub-family) belong to the Old World and, probably. 
the same may be said of the so-called American 
cockroach, Walsh doubts the American origin of 
Periplaneta americana and suspects its importation 
from Asia.! ‘* This species," he says, ‘‘ does not 
appear to hail from South America and has followed 
the trade routes over nearly all the world." Is it 
conceivable then that, as Professor Leiper naively 


1 Because of the absurdity of Professor Leiper's mis- 
take, I have thought it necessary to corroborate my own 
evidence by authoritative statement. Thus, with regard 
to the distribution of rats and mice, I am able to quote 
Mr. Martin A. C. Hinton, a distinguished mammalogist in 
the British Museum, who writes: “ The subfamily Murina 
is without doubt of Old World origin. Southeastern Axia 
is probably to be regarded as the original home of the 
group. From this centre the Murinz have spread out- 
wards during Tertiary times, so that the natural range 
of the subfamily now extends throughout the whole of 
Asia, and includes the Australian region, Europe and 
Africa. It arrived in Eastern Africa after the separation 
of Madagascar, and in North-eastern Asia and North- 
western Europe after the destruction of the bridges be- 
tween the Old and New Worlds. In Madagascar and the 
American continent therefore no trace of any living or 
fossil member of the subfamily, indigenous to those coun- 
tries, has ever been discovered. In quite recent times. 
however, rats (Rattus rattus and Rattus norvegicus) and 
the house mouse (Mus musculus) have been conveyed by 
human commerce to all parts of the world. The three 
species in question are undoubtedly of Asiatic origin, 
although they now enjoy a secondary cosmopolitan di- 
tribution.” 

Concerning the cockroaches, I consulted Mr. B. P 
Uvarov, of the Imperial Bureau of Entomology, and be 
kindly wrote: “ R. Shelford (Genera Insectorum, 1% 
fasc., Orthoptera, Blattidae, subfam. Blattinae; 1910; 
p. 17) refers to the genus Periplaneta 37 species (dix 
counting 3 doubtful species). Of this number only three 
are not known in the Old World, the rest being either 
purely Old World species, or species of cosmopolitan dis- 
tribution (like Periplaneta americana, australasim and 
truncata). Two of the New World species (viz., fuliginoss 
Serv. and insignis Serv.) have not been sufficiently well 
studied to be certain that they really belong to this genus. 
and the only species of Periplaneta known from South 
America and not recorded from the Old World is Pen- 
planeta brunnea Burm. This evidence seems to indicate 
that the genus Periplaneta is of Old World origin." 
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states, Gongylonema neoplasticum could be a New 
World parasite peculiar to Old World hosts and 
that it is confined to America and the West Indies, 
while the numerous scientists who have found it 
and described it from the most sundered parts of 
Europe and Asia, wherever rats and cockroaches 
do congregate must all have been mistaken? So 
remarkable a phenomenon in parasitology has hither- 
to not been imagined by the multitude of lesser 
helminthologists ! 

Not only is the rat Gongylonema an Old World 
parasite, but the genus Gongylonema itself is cer- 
tainly of Old World origin. Gongylonema occurs 
in domestic swine and cattle on the American con- 
tinent, but, so far, it has never been found in any 
wild American animal.! True swine (Suid@) are 
confined to the Old World and domestic pigs were 
not introduced into America before the seventeenth 
century, — Bovines are undoubtedly of Old World 
origin, the bison and its extinct relatives being com- 
paratively recent immigrants into the New World, 
which they reached by way of Behring Strait, 
formerly an isthmus. 

But are we quite sure that Gongylonema neo- 
plasticum is a good species? So far, the only 
character by which it can be distinguished from 
the gongylonema of cattle, pigs and man is the 
smaller relative size of the left spicule, and that 
feature, like every other character in Gongylonema, 
is an exceedingly variable one. 

With regard to conclusion 2, I believe it can be 
ssumed that Periplaneta americana is unknown 
n the Trentino, but on the other hand Blatta orien- 
'alis and Blattella germanica are exceedingly com- 
non, while both are known to be able to foster 
he larval stages of Gongylonema  neoplasticum 
ind Gongylonema scutatum, 

The answer to conclusion 3 is that we had prac- 
ically no opportunity of looking for gongylonema 
nman. If we consider Gongylonema neoplasticum 
i separate and good species and not a variety or mere 
nonym of Gongylonema pulchrum, then, as it was 
iot found in the local rats and cockroaches ex- 
unined, it was unlikely to be found in man. But 
s the name we give a parasite, whether we con- 





1 [n his work on “ Nematode Parasites of Mammals of 

he Orders Rodentia, Lagomorpha, and Hyracoidea,” 
faurice C. Hall lists a Gongylonema (?) species Hall, 
916, found in the stomach of Castor fiber from the United 
tates (? Michigan), but, as he states, this is merely “a 
entative assignment,". based on nothing more than the 
ollowing words: ''In the stomach of the beaver I have 
ound a very fine filamentous worm 40” in length, 
pecies unknown," (in a footnote to Morgan's work on the 
american beaver, 1868). Hall says: ‘‘ The fact that this 
orm was very fine, 3j in. long, and located in the 
tomach, suggests that it might be a species of Gongy- 
mema.” The distinguished American  helminthologist 
ertainly beats me in boldness, yet I fear he is wrong. 
lepaticola gastrica Baylis 1926, not known when he wrote, 
3 likely to be a better guess. In any case, the beaver, 
hough widely distributed throughout the  Holarctic 
egion, had its origin in the Old World. It inhabited the 
mglish fens, from Pleistocene times, and was found as 
ate as the sixteenth century in Wales. 


sider it species, variety or host-race, of much im- 
portance? What I think important is the fact 
that I was able to establish the presence of Gongy- 
lonema in Europe as an occasional parasite of man, 
first by exhuming it out of literature, where it lay 
buried under the name of Filaria labialis Pane 1864, 
then tracking a case described by Professor Ales- 
sandrini twelve years ago (1914), but which had 
escaped the notice of helminthologists and is not 
mentioned in that thesaurus of helminthological 
information which is the American index-catalogue of 
medieal and veterinary zoology. I found this patient, 
accompanied her, with her physician and Dr. Pan, 
to the various places where she had resided, and 
determined the locality where infection had occurred, 
Finally, through Professor Alessandrini's courtesy, 
Baylis and I were able to see, examine and com- 
pare with other specimens the worms extracted 
from beneath the girl's tongue. 

Professor Leiper's three conclusions are followed 
by a summary of some of the parasitological work 
carried out in Italy by Dr. Baylis with the assist- 
ance of Dr. Pan and my. daughter, Miss Juliette 
Sambon. Then follows the misleading suggestion 
that I ascribed to Gongylonema infestation the 
occurrence of ‘‘ cancer houses” and ‘‘ cancer 
villages " in Italy, and Professor Leiper says: 
‘“ There has been complete failure to correlate 
gastrie careinoma with the occurrence of gongylo- 
nema in rats and vermin in the so-called ‘ cancer 
houses ' and ‘ cancer village’ in Italy." 

Continuing in the same manner, he says: '' This 
occurrence of gongylonema in stock in the neigh- 
bourhood of the so-called ‘ cancer villages’ has 
now to be considered in its possible relationship to 
human cancer in these villages." 

He mentions the village of Villa Lagarina and 
implies that Dr. Ciurcentaler, by saying: '' I have 
discovered in Villa Lagarina important epidemio- 
logical facts which confirm in every way your 
theory,” alludes to gongylonema, while, instead, it 
refers to my infection theory generally. Then he 
says :— 

* The rats, house vermin and the parasites of stock in 
this village were very intensively studied. The only cock- 
roaches found there were identified by the British Museum 
as Blatta orientalis. 

* These results seem of themselves to provide sufficient 
evidence that gongylonema cannot be the cause or ex- 
planation of the alleged frequency of gastric carcinoma 
in Villa Lagarina. In this village the cases are limited 
practically to the houses in a single street. The only 
cockroach found in the village is Blatta orientalis, which, 
as stated by them, cannot be experimentally infected with 
the cattle gongylonema. The other species of cockroaches 
—Periplaneta americana and Blattella germanica—which 
can act as carriers of the rat and cattle gongylonema 
respectively, were not found there. Finally, although the 
cattle gongylonema was experimentally transmitted by 
them to laboratory-bred rats by feeding these on dung- 
beetles, no naturally infected rats were found in the 
village, nor were dung-beetles found in the houses or cow- 
sheds. There is no reason to suppose that rats which 
might have become infected with Gongylonema pulchrum 
in the fields would return only to the so-called * cancer 
houses.' Even if they did so, no effective intermediary 
has been found awaiting them there to transmit the 
infective stage to man.” 





Twice Professor Leiper tells us that ''the only 
cockroaches found in Villa Lagarina were identified 
by the British Museum as Blatta orientalis.” Yet, 
I had stated quite clearly in my report that '* Not- 
withstunding the absence of gongylonema in the 
mice and rats we were able to capture in Villa 
Lagarina, we carefully examined cockroaches 
(Blatta orientalis and Blattella germanica), cellar- 
beetles (Blaps lethifera) and meal-worm beetles 
(Tenebrio molitor and Tenebrio obscurus), but 
invariably with negative results.” Our ento- 
mological material was determined on the spot, or 
after our return, by Mr. K. G. Blair, of the British 
Museum, who was a member of the commission. 
The various domestic species of cockroaches, how- 
ever, are not difficult to identify. One may need 
a specialist to determine fleas, but lice and other 
animals fond of man and his ways, even poets, 
such as Quintus Serenus and Robert Burns, ean 
diagnose and describe, 

With regard to my alleged attempt to “ correlate 
the presence of gongylonema in man with cancer 
houses and eancer villages in Italy," I need but 
quote verbatim the statements made in my report. 

After mentioning striking peculiarities in the 
topographieal distribution and visceral location of 
cancer, I said :— 

“They forcibly suggested an infection of specific 
nature, probably dependent for its transmission and 
development on intermediary agencies with like distribu- 
tion and, if animate, with correlative bionomics. There- 
fore I proposed making in Villa Lagarina and other suit- 
able villages a comparative study of the flora and fauna 
of houses with and without cancer cases in order to find 
out whether household pests such as fungi, cockroaches, 
cellar-beetles, meal-worms, bed-bugs, rats or mice were 
present, and whether they played any part in the inci- 
dence of the disease, or if any parasites, fostered by house 
vermin, might be concerned." 


‘ 


At the beginning of my parasitological considera- 
tions, I said :— 


“ Because in previous reports I had discussed at some 
length the part played by certain helminths (Cysticercus 
fasciolaris, Opisthorchis felineus, Schistosoma haematobium, 
Oxyuris vermicularis, Trichinella spiralis, Gongylonema 
neoplasticum, &c.) in the etiology of tumours, it was 
suggested that, in the course of my epidemiological 
investigations in the Trentino, I should endeavour to 
ascertain whether any parasitic worm, fostered by house- 
vermin during its earlier stages, might not later become 
a factor inthe production of cancer in man, or in domestic 
animals harbouring its adult forms.” 


With regard to gongylonema, I said :— 


“ As stated in previous reports, researches made by Dr. 
Baylis and myself in Italy during the autumn of 1924 had 
elicited the fact that gongylonema was present in the 
cattle, sheep, goats and hogs of the provinces of Bologna, 
Ravenna and Trento, though with greatly varying pre- 
valence in the different animals examined and in the 
different districts visited. 

“ We did not go to Villa Lagarina solely to study 
gongvlonema; our object was to endeavour to find out, if 
possible, why cancer showed peculiar limitations in its 
topographical distribution, why it affected certain houses 
or groups of houses, leaving others in the vicinity un- 
touched, 

“Suspicion having fallen, since long ago, on rats, mice, 
blackbeetles, churchyard-bectles and other vermin infest- 
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ing old buildings, it was our purpose thoroughly t 
investigate these house pests and anything else that migi: 
explain well-ascertained restrictions of the disease t. 
particular streets, blocks of houses, or isolated cottages 

“ As stated, we found no gongylonema in the rats, mice, 
cockroaches, cellar-beetles and meal-worm beetles in Vill; 
Lagarina, but the number of mice and rats examined was, 
unfortunately, very meagre. On the other hand, we found 
gongylonema rampant in the local cattle and dung-beetles 
Swine we were unable to examine, because none were being 
slaughtered at the time, but, from our researches in 
neighbouring localities, we know that they do harbow 
this nematode parasite when pastured. 

“ The absence or great rarity of gongylonema in hous- 
hold vermin, its restriction to cattle and dung-chiter., 
whilst necessarily minimizing the importance of any pir 
it might play in the incidence of cancer in Villa Lagarina 
did not exclude it. Indeed, if Dr. Baylis is right is 
assuming identity between swine and cattle gongylonemas, 
the local cattle harboured that very form (Gongylonem 
pulchrum) which has been reported from man both in 
Europe and America." 


In a previous report (JOURNAL or TropicaL Men 
CINE, February 2, 1925), I said :— 

“For obvious reasons, I have spoken at length o 
Gongylonema and of its intermediary hosts, but I should 
not like it to be inferred that I give exclusive importauc 
to it, for, in truth, it is only one of several animal para- 


sites which may be concerned in the complex etiology o 
cancer.” 


Finally, I must point out that in all my report 
I have stated most emphatically that ‘ whatever 
be the rôle of parasitie worms, the actual essenti: 
cause of cancer is some ubiquitous miero-organism 
probably a filter-passer, as the researches of Rou- 
and his fellow-workers seem to indicate.’’ Dr. Gye’ 
recent investigations have brought further confirn: 
tion of this view. 

That Professor Leiper, in the face of these expl 
statements, could report that I endeavoured 
explain the cause or frequeney of / gastrie c 
cinoma und the occurrence of ** cancer houses ™ iy 
gongylonema infestation is difficult to understand 


“We agree with Dr. Baylis,” says Professor leipo 
"that these domestic animals (cattle and swine) will hav 
to be considered as important reservoirs of the paras 
found in man, for it is evident that gongylonema in 1a: 
is the species which normally occurs in pigs, bnt we canm’ 
accept his further conclusion that ‘if Dr. Sambon’s theo 
receives confirmation,’ then they have to be considered `+- 
factors in the spread of carcinoma,’ for none of the goust- 
lonemas found in domestic stock are associated with t> 
occurrence of cancer in these animals, nor has cancer h« 
observed in amy of the cases in which gongylonema te 
hitherto been recorded in man." 

The fact that hitherto cancer had not been £u 
associated with gongylonema in man is in now“ 
surprising since, up to date, only six eases of inio 
tation with gongylonema have been reported. sl 
young people. The worms, usually immature fers 
were discovered in these cases, because they ! 
wandered into the lining of the buceal cay 
Hitherto, gongylonema has not been looked fe v 
the @sophagus post mortem, this organ being w” 
seldom examined, 

With regard to cattle and pigs, it must be obs 
that these food-animals are slaughtered when c: 
paratively young and that gongylonema infesti 
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is usually overlooked. Thus when Dr. Baylis and 
I visited Italy (Trentino, Romagna, Bologna) in 
1924, we found that, though exceedingly common 
in sheep, oxen and swine, gongylonema had escaped 
detection by the abattoir veterinarians, 

Professor Leiper conveniently overlooks my state- 
ment that ** Examination of the gullet of cattle in- 
fected with gongylonema often revealed papillo- 
matous growths in the form of nodular, villous or 
coralline prominences, but I have no reason to sup- 
pose that they were necessarily dependent on the 
presence of the worm, I have seen identical pro- 
liferations of the papille and their overlying epithe- 
lium in gullets of cattle without gongylonema and 
in animals bred in distriets apparently free from this 
parasite.” 

I could have made much of these papillomatous 
growths, which closely resemble the precancerous 
excrescences observed in tarred mice, and no 
doubt I should have done, but purposely made only 
passing mention of them. Likewise, whilst I con- 
sidered that Baylis’ views as to the identity of the 
cattle and swine gongylonemas and the extremely 
close relationship between these and the rat gongy- 
lonema were based on sound morphological and 
biological grounds, I still treated them as separate 
host-races lest I might too readily interpret evidence 
in favour of my own views, 

Professor Leiper's contention that, of the very 
loubtfully distinct species Gongylonema pulchrum, 
Gongylonema  scutatum, | Gongylonema | ransomi, 
Gongylonema subtile, — Gongylonema hominis, 
Hongylonema neoplasticum,  Gongylonema orien- 
tale, Gongylonema musculi, Gongylonema brevi- 
ipleulum and Gongylonema problematicum, the 
mly one capable of giving rise to cancer is Gongy 
‘unema neoplasticum, as if the production of malig- 
imt tumours were the true specifie character in 
he absence of any other, is a strange mistake, A 
lew species of Hepaticola, found by us in the 
tomach of Italian rats and deseribed by Dr. Baylis, 
dso gives rise to malignant neoplasms, just like 
nany other nematodes, cestodes and trematodes, 
wovided that the essential specific cause of cancer 
je also present, 

The most remarkable part of Professor Leiper's 
aper is the section in which he deals with his own 
perimental work. He begins by telling us how 
ic obtained specimens of gongylonema from cattle 
ind sheep in the Milanese slaughter-houses, and 
nforms us that '* The eggs from these worms were 
ought back to England for experimental work." 
sut he does not mention the type of egg-case or 
ateching-egg package used ! 

“ The object of the experiment," he says, “ was 
o establish, or disprove, the suggestion put forward 
w Baylis that the species of gongylonema found in 
tock in Italy was probably identical with that 
weculiar to the rat, the morphological differences 
wing due to the influence of the hosi.” 

Dr, Baylis, as a systematist, being unable to find 
my definite morphological peeuliarities, save very 
‘ariable differences in size, between several of the 
litherto proposed species of  Gongylonema, was 


necessarily obliged, in a revision of the group, to 
reduce the number of previously accepted species. 
He reeognized, however, the influence of particular 
hosts and the formation of adaptive host-races 
which, after long restriction to the same host- 
species may, and often do, develop changes sufti- 
ciently marked to sanction the establishment of 
new varieties or even incipient species, With regard 
to Gongylonema neoplasticum, he states his position 
very clearly :— 


“Careful search has been made for some other morpho- 
logical character in either sex that would enable G. 
neoplasticum to be definitely separated from the forms 
found in other hosts, but the results, so far, have 
been cutirely negative. In every character studied the 
amount of individual variation is so great that the speci- 
mens from the rat usually fall between the extremes met 
with in specimens from other sources. . . . 

“Tt is, therefore, a very difficult question whether 
G. neoplasticum should be considered a distinct species 
or not. It appears to depend upon the importance 
to be attached to a single character, limited to the male 
sex, viz., the length of the left spicule. Many helminth- 
ologists would, doubtless, consider this quite sufficient to 
constitute a * good ' species. The writer feels, however, that 
in view of the amount of variation possible in the 
forms from other hosts, and until a much larger number 
of males cf G. neoplasticum has been examined, the evi- 
dence is rather strongly in favour of specific identity. 
This view does not, of course, exclude the possibility of 
the existence of a * host-race,' or even an incipient species, 
confined to rodents. As in the other cases previously 
discussed, the question calls for careful experimental 
investigation by those able to undertake it.” 


And Professor Leiper made the experiment; an 
experiment which, no doubt, will be remembered 
long among helminthologists, biologists and 
physicians. 

“ If Baylis's opinion were well founded," says Professor 
Leiper, “it should have been possible to infest Peri- 
planeta americana and then produce, in rats fed with these 
infected cockroaches, typical examples of the rat Gongy- 
lonema neoplasticum.”’ 


With this conviction, Professor Leiper bégan to 
feed his American cockroaches on the eggs brought 
baek from the land of Columbus, maybe the very 
kind which on a previous occasion had stood on end! 
Then it was found that not only the coekroaches 
fed on Italian imported eggs, but the controls also, 
were stuffed with gongylonema worms, as though 
the very idea of the experiment had infected them. 

The discovery that the cockroaches and the rats 
inhabiting the Gardens of the Zoological Society of 
London were naturally infested with Gongylonema 
neoplasticum may have suggested that time and 
money had been wasted in Italy, but, the necessary 
material being actually swarming at the '* Gar- 
dens ", it was decided to ** attack the problem from 
another angle.” 

The new experiment, even more amazing in con- 
ception, shows a decided Solomonic touch, 


“4 further batch of cockroaches was secured, and those 
cockroaches found to be naturally infected were then split 
longitudinally into halves. These were fed respectively to 
sheep and laboratory-bred rats. Two series of experiments 
on these lines were made, 

“Tn cach series positive results followed both in sheep 
and rats. In the first series seventeen adult gongy- 
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lonemas were recovered from the rats and one from the 
sheep. In the second series four adults were found in the 
sheep and four also in the rats.” 


These the experiments, now the judgment. 


“ If Baylis’s presumption had been correct, the worms 
developed in the rat would have differed from those 
developed in the sheep, in those morphological characters 
which distinguish the forms found naturally in the rat 
and those found naturally in the sheep and which have 
been regarded as the specific characters differentiating 
Gongylonema neoplasticum and Gongylonema scutatum. 
On the other hand, if his view had been incorrect we 
would have found that the forms developed in the rat and 
those developed in the sheep were morphologically iden- 
tical, and identical too with the species naturally infest- 
ing the rat from which the cockroaches had acquired the 
infection utilized in the experiment.” 

Unfortunately Professor Leiper does not tell us 
which are the several ''specifie characters " by 
means of which he can distinguish Gongylonema 
neoplasticum from Gongylonema scutatum, From 
his ‘* careful measurements " limited to the spi- 
cules, we may conclude that he knows no others. 


“ It follows then," says he, “that Gongylonema neo- 
plasticum can develop under exceptional conditions, in 
sheep, but when it does so it can still be morphologically 
distinguished from the species of Gongylonema scutatum, 
which is the normal parasite of these animals.” 


Is it really possible that Professor Leiper 
goes to the trouble actually of making experi: 
ments to find out whether Gongylonema scuta- 
tum can change instanter to Gongylonema neo- 
plasticum on visiting a rat, as he assumes that 
Dr. Baylis thinks? Could Professor Leiper really 
have thought that Baylis or I or anyone else could 
ever believe that a worm, well advanced in develop- 
ment (for such is a rat gongylonema arrived at the 
third and infective larval stage within its inter- 
mediate host), might turn into a different species 
the moment it found itself swallowed by the wrong 
host? * Such transmutations do appear to happen 
at conjuring entertainments, but not in nature. 

Thus ends this '' valuable report’ which the 
British Empire Cancer Campaign published in 
their Annual Report for 1925, and which the 
Scientifie Advisory Committee of the Campaign 
“ cordially endorse.” 

But why this attack? 

In his retort to Dr. Baylis's letter, in the British 
Medical Journal, September 11, 1926, Professor 
Leiper says that his grant and ours were made at 
the same time, *' with a wisdom and purpose I do 
not need to concern myself to discuss.” 
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THE NATURE OF THE BACTERIOPHAGE 


IN an investigation into the nature of 
microscopic viruses carried out in 1915. Tw ~ 
showed that on inoculating agar tubes with slve rr 
ated ealf-lvmph and incubating them for 24 h 
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at 370 C., watery-looking areas often developed, 
whilst in some of the tubes colonies of mierocoeci 
were obtained, and it was found that some of the 
colonies of the microcoeci could not be subcultured 
and that if kept they became glossy and trans- 
parent, presenting a watery appearance. Young 
normal colonies, when inoculated with this material, 
developed a similar condition, whilst older colonies 
were more resistant and dead colonies were 
unaffected. On passing this watery material 
through Berkefeld filters, the filtrate, even after 
dilution a millionfold with water or saline, was 
rapable of producing the same effect. The active 
went was thermolabile, being destroyed at 60° C. 
Stock cultures of Staphylococcus aureus and albus 
were slightly affected in this way, whilst strepto- 
occi, tubercle bacilli and yeast remained unaffected. 
The etiological agent could be promulgated from 
suture to culture for an indefinite period, con- 
inuously increasing in amount, whereas in the 
ibsenee of living eultures it was incapable of propa- 
ration, Similar observations were also made with 
ome intestinal bacteria. 

Concerning the nature of the agent responsible 
or these phenomena, Twort made several interest- 
ng suggestions, namely, that the active material 
night be produced by the micrococcus, that the 
‘virus " might be an ultramicroscopic organism, 
"thogenie for bacteria, that it might be living 
irotoplasm which formed in definite individuals, or 
hat it might be an enzyme with the power of 
rowth. 

The original communication of Twort excited 
ttle attention until 1917, when d'Herelle published 
he results of a similar investigation under the more 
fective title, '* Sur un Mierobe Invisible Antago- 
iste des Bacilles Dysentériques.’’  d'Herelle con- 
idered that he had obtained from the stools of 
atients convalescent from bacillary dysentery a 


efinite — ultramieroseopie organism which was 
ctively antagonistic to the dysentery bacillus of 
higa. He found that inoculation of young broth 


ultures of Shiga’s bacillus with this ultramicro- 
‘opie organism growth of the culture was inhibited 


nd the turbid culture became clear, the bacilli 
lready present being dissolved. Further, the 


iisible miero-organism grew and multiplied, as it 
ould be passed from culture to culture of the 
acilli without losing its potency. In the absence 
f living bacteria it could not be propagated. When 
gar plates were spread with suspensions of the 
higa bacillus mixed in proper proportion with the 
ivisible microbe, elear spots appeared in the film 
f bacterial growth. When first isolated the ultra- 
jicrobe was virulent for the Shiga bacillus only, 
ut later acquired virulence in vitro for other bac- 
ria. Lastly, although itself harmless to animals, 
iis microbe was yet capable of rendering animals 
wevlated with it resistant to the action of the 
higa bacillus. Hence d'Herelle concluded thai 
Hs active agent is an ultra-microseopie organism, 
ving to it the name Bacteriophaqum intestinale : 
nd that it constitutes our chief defence against 
ifection by pathogenic bacteria. 


The substance or agent obtained by Twort and 
that obtained by d’Herelle showed such similarity 
in their actions, namely, in bringing about the 
destruction and lysis’ of growing bacteria whilst 
itself increasing in amount in the bacterial cultures, 
that there can ‘be little doubt that they were dealing 
with similar if not identical things. 

The active agent has since been found to be 
widely distributed in nature, though it has chiefly 
been obtained from the intestinal tract of man and 
animals. Pathological tissues, exudates, bacterial 
cultures, soil and water, have also been employed 
as sources for the bacteriophage. It can only be 
propagated in living bacterial cultures, all attempts 
to propagate it in the absence of living growing 
baeteria having failed. From a study of the relation- 
ship between the multiplieation of the bacteria and 
the increase in the bacteriophage, it has been con- 
cluded that the bacteriophage is a product of bac- 
terial growth, rather than of bacterial disintegration. 

The action of the bacteriophage upon bacteria 
may be summed up as follows: When exposed to 
the action of the bacteriophage many bacteria 
become phagogenic. Where grown in the presence 
of the bacteriophage the virulence of many organ- 
isms is altered, the cultural properties of the bac- 
teria and the character of solid colonies may also 
be altered; the antigenic properties of bacteria may 
be modified by the bacteriophage, and the bacteria 
are killed and lyed. 

The organisms most sensitive to the bacterio- 
phage are the members of the typhoid-dysentery- 
colon group; less susceptible organisms include the 
diphtheria bacillus, the plague bacillus, the bacillus 
of hemorrhagic septicemia, staphylococci, strepto- 
cocci, and the cholera vibrio. Variation in virulence 
is a marked characteristic of the bacteriophage, 
whilst it is extremely stable to influences like heat 
and chemical re: gents. The bacteriophage also 
possesses antigenic properties and various anti- 
bodies can be obtained such as precipitins, agglu- 
tinins, and opsonins by appropriate manipulation. 
Lastly, its use as a prophylactive and curative agent 
has been recommended by d'Herelle. 

As to the essential nature of the active agent two 
views have been held, namely, the original sugges- 
tion of d'Herelle, who claimed that it is an ultra- 
mieroscopie living organism eapable of preying on 
living bacteria, as implied in the term bacteris- 
phage, and the other that it is a ferment or cata- 
lytie agent for which Káteshima suggests the nurne 
“ Ferment d'immunité bacteriolysant.’ 

At the present time, however, it does not seem 
possible to arrive at a definite conclusion regarding 
the nature of the active bacteriophagous agent, and 
much yet remains to be learned about it before we 
can accept the original ultra-mierobie hypothesis of 
d'Herelle as being thoroughly established. 


F. E. T. 
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Annotations. 


The Mechanism of Daughter Cyst Formation in 
Hydatid Discase (H. R. Dew, Medical Journal of 
Australia, April 24, 1926).—Daughter cysts in a 
typical hydatid cyst have an endogenous origin only. 
They usually arise by progressive evolution of the 
cells of the original germinal membrane or from 
brood eapsules. More rarely they may develop from 
seoliees. Their formation may be regarded ns an 
expression of the powers of persistence of the para- 
sitie cells. From thin-walled daughter cysts having 
the typieal origin granddaughter eysts may arise in 
another way. This method consists of an external 
herniation of both layers at weakened parts of the 
laminated eoat with secondary exelusion of the 
pouch. This is a rare method, Exogenous daughter 
cyst production from intracuticular nuclear masses, 
as usually described, does not occur. In secondary 
omental cysts, in bone and in the viscera of herbi- 
vora, peculiar cysts form which are due to external 
herniation of both layers with secondary closure 
and eyst formation, such herniations being de- 
pendent on the nature of the adventitious tissues. 

Secondary echinococcosis is a well established con- 
dition and may occur in the abdomen, in the pleura 
or in operation wounds as the result of implanta- 
tion of daughter cysts, brood capsules or scolices. 
Hydatid emboli and metastases can occur after 
intravascular rupture of cysts with carriage of brood 
capsules or scolices by the blood-stream and their 
survival and growth in new situations. This is the 
explanation of most cases of multiple eysts of the 
lungs, heart and brain. 


Susceptibility and Resistance to Trypanosome 
Infections. Attempts at Immunization with Dead 
and Attenuated Trypanosomes (I, J. Kligler and 
I. Weitzmann, Annals of Tropical Medicine and 
Parasitology, June 24, 1926).—On account of 
technical difficulties experienced in collecting large 
amounts of trypanosomes with the primitive ap- 
paratus available, these experiments had to be 
temporarily suspended. Enough work has been 
done, however, to indicate that trypanosomes 
suspended in Bayer “205” behave quite dif- 
ferently from those. suspended in saline, and that 
the animals so treated, instead of becoming hyper- 
susceptible, develop a resistance quite distinct 
from that induced by the same quantity of the 
drug alone. The experiments reported give a clue 
to the nature of some of the pathologieal ehanges 
noted in trypanosome infection, at least in so far 
as they manifest themselves in experimental ani- 
mals. The mechanism of the disease is evidently 
a complex one. First there is the unexplained 
mystery of the appearance and disappearance of 
parasites in the bleod-stream, then there are the 
late manifestations of the disease, varying from 
mild swelling and adema to severe ulecration and 
necrosis, In animals artificially sensitized swell- 
ing of the ears and eyelids oceur promptly after 
the infection simultaneously with the invasion of 
the eireulation. In normal animals swelling occurs 


only late in the disease, the fourth or fifth week, 
or, in other words, after the animal has become 
spontaneously sensitized by the absorption of the 
parasites or their products. The edema and swell- 
ing noted in the later stages of the disease are, 
therefore, direct effects of the parasite and its 
products. If, however, the condition of treatment 
is varied and the trypanosomes are injected together 
with the drug '* Bayer 205," an exactly opposite 
state is established in the animals; they manifest 
an increased resistance which in some of them miy 
suffice to ward off an infection. This acquired re- 
sistance is not attributed to the protective action 
of the drug. The same phenomenon has already 
been observed in infected animals treated with 
“ Bayer 205." It would appear that the drig 
combines in some way with the trypanosome ee 
produeing a heterogenie antigen capable of stimu- 


lating the formation of specifie antibodies. This 
may possibly be a demonstration of the tip 


of a combined chemico-immuno-therapy suppor 
by Yorke to oceur in malaria patients treater 
with quinine, The action of both quinine and 
“ Bayer 2905 " is not, however, purely germicidal: 
associated with this property there is apparently 
also an immunizing activity which completes the 
cure and affords an increased resistance of greater 
or lesser duration to subsequent infection. Whether 
or not artificial immunization would result from th: 
treatment of suitable animals with Hamosporil') 
and quinine remains to be determined ; the experi- 
ments reported suggest that animals may be render 
more resistant to trypanosome infection if tres! 
with a mixture of trypanosomes and ** Bayer 25 7 


| 
| 


Erysipelas. Observations on the Etiology and 
Treatment with Erysipelas Antistreptococcic Serum 
(K. E. Birkhaug, Journal of the American Medical 
Association, May 8, 1926).—Further experimer« 
evidence is ‘advanced to prove that the etiolore 
agent in erysipelas is a specifie type of Strep’ 
coecus hamolyticus and that the serum produeci 
with this specific type of micro-organism possess 
very marked curative properties when administer! 
carly in the disease. Clinical trials in sixty moder 
ately severe cases of erysipelas have demonstrate] 
that intramuscular injection of erysipelas ant- 
streptocoecie serum, in amounts of 100 e.c. of th: 
uneoncentrated and from 15 e.e. to 20 c.c. of the 
concentrated serum, when administered during th 
first three days of the disease causes à pm 
amelioration of toxie depression, a critical fall ' 
temperature and pulse-rate, prompt fading oi: 
erysipelatous lesions, and rapid absorption of t 
blebs and edema within the affected areas. Ir 
late cases of erysipelas, the result of serum therri 
is strikingly favourable in ameliorating the gener 
toxie depression, although repeated injections '' 
serum may be necessary completely to neutr: > 
the circulating toxin in the patient's blood Tr. 
lowing each injeetion of the serum there is mie: 
a critical drop in temperature and puls 


within normal limits from twelve to es 
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hours after the injection of the serum; the sym- 
ptoms may quickly return and a second dose may 
be necessary to bring about a complete recovery. 
By means of a skin test dose of toxin infected intra- 
Jermally and simultaneously with the intramus- 
cular therapeutic dose, it is possible to observe 
whether complete neutralization of the circulating 
oxins is accomplished or whether an inadequate 
iose of serum was administered to the patient to 
iccomplish the eure of the disease. It is too early 
o state whether the serum is purely antitoxie in 
ture. Its influence on the rate of recurrence of 
rysipelas in patients having frequent attacks of the 
lisease is also of great interest and will be studied 
urther. It is hoped that serum sickness following 
he administration of large doses of antistreptococeie 
erum will be less severe and less frequent when 
efined globulin serum is used. 





The Róle of the Reticulo-Endothelial System in 
mmunity (C. W. Jungeblut and J. A. Berlot, 
‘ournal of Experimental Medicine, May 1, 1926).— 
‘allowing massive doses of indian ink injected intra- 
enously into guinea-pigs before a subeutaneous in- 
'etion of diphtheria toxin-antitoxin mixture, no 
ntitoxin was found in the blood-serum for three 
'eeks, as indicated by intracutaneous tests, whereas 
n appreciable amount could be detected in non- 
locked, immunized control animals. During the 
urth week following immunization, the titre of 
ie serum of blocked animals equalled that of non- 
locked controls within the limits of the intra- 
utaneous test dose. The smaller doses of India 
ik used in these experiments, given before im- 
iunization, had no stimulating effect on the pro- 
uetion of diphtheria antitoxin, but, on the con- 
‘ary, also inhibited the appearance of this anti- 
ody, although to a less extent. 





The Relation between Atherosclerosis and In- 
ested Cholesterol in the Rabbit (S. Clarkson and 
. H. Newburgh, Journal of Experimental Medi- 
ne, May 1, 1926).—The range of free cholesterol 
the blood of rabbits, as determined by the Win- 
ius method, varies from 35 mg. to 125 mg., with 
mean of 71 mg. per 100 c.c. of blood. The small 
nount of cholesterol contained in the high protein 
et used in earlier work and eausing the athero- 
Jerosis does not affect the blood-cholesterol nor 
yes it cause arterial disease. In order to produce 
herosclerosis it is necessary to feed at least ten 
mes that amount of cholesterol. Tn rabbits re- 
ving such amounts both hypercholesterolemia 
id atherosclerosis occur, but it is not possible to 


tablish any close parallelism between the two. 
igh blood readings are found in rabbits with 


mal aorüe and atherosclerotic rabbits in this 
ries sometimes have shown a normal blood-choles- 
rol. With still greater doses of cholesterol one 
aally reaches an amount which regularly produces 
vpereholesterolemia and atherosclerosis within a 


few weeks. A new series of rabbits fed upon the 
high protein diet shows that those rabbits which 
become atherosclerotic also develop hypercholes- 
terokemia. This elevation. of the blood-cholesterol 
is attributed to a metabolic disturbance directly 
referable to the excess of protein in the diet and 
not to its cholesterol content. 


Sludies on Pneumococcus Growth Inhibition (S. 
T. Wood, Journal of Experimental Medicine, May, 
1026).— Employing a method described in an earlier 
publication for testing the pneumocoecidal activity 
of serum-leucoeyte mixtures, a study has been 
made of the pneumococcus-destroying properties 
of the blood of a relatively susceptible animal, the 
‘abbit, for pneumocoeci of low virulence for the 
species. It was found that rabbit-leucocyte mix- 
tures possessed the power to kill avirulent pneumo- 
cocci in relatively large numbers, but failed to 
inhibit the growth of virulent organisms even in 
minute quantities. The results of numerous ex- 
periments in which all three types of pneumococci 
were employed indicated that the ability of a 
strain of pneumococeus to grow in rabbit blood is 
dependent on its virulence for the rabbit. The 
extreme susceptibility of the very young rabbit to 
strains of pneumocoecus of low virulence for the 
full-grown animal was found to be associated with 
an absence of pneumoeoeeidal properties in the 
blood of the young rabbit. These findings suggest 
that the relatively susceptible animals possess the 
same type of defence mechanism against pneumo- 
ceoeeus infection as do the highly pneumococcus- 
resistant species. 


A Study of the Incidence of Kala-azar in Certain 
Parts of North Behar (D. F. Micheal, Indian Medi- 
ral Research Memoirs, February, 1926).—Kala-azar 
appears to be endemic in the District of Darbhanga 
end Muzaffarpur. Certain villages appear to be 
definite foci of infection, notably the villages of 
Rampur Bakhri, in the Muzaffarpur district and 
possibly also Mahespur, in the same district, and 
Mahamada, on the north side appears to be fairly 
heavily infected; exemplifying “site infection.” 
Lack of conservancy, defects in domestic and per- 
sonal hygiene and the presence of dirt in and 
around the houses are apparently definitely connected 
with the prevalence of the disease. The institution 
of hygienie measures in an infected area combined 
with the treatment of eases of the disease seems to 
lessen the incidence in a striking manner. The 
disease is most prevalent when humidity is prevalent 
and markedly less during dry weather. Children 
and young adults to a slightly lesser extent show 
the greatest degree to susceptibility to the disease. 
A point of interest is the comparative immunity to 
the disease whieh people of the sweeper class seem 
to enjov. Not a single ease has, to the author's 
knowledge, occurred amongst either. the hospital 
sweepers or the Pusa Estate Conservaney Estab- 
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lishment or their families during the past four and 
à half years, while children of other servants in 
attendance on the sick in hospital have contracted 
the disease. 

————9——————— 


Current Literature. 





THe AMERICAN JOURNAL OF TnoPicaAL MEDICINE, 
May, 1926. 
Mosquito Species Control of Malaria (S. T. 


Darling).—These investigations were carried out in 
October, 1916. A preliminary field survey of a 
region where there was very severe endemic malaria 
in the rice fields of the Tjihea Vlaagte showed 
that A. aconita, the anopheline carrier of the 
malaria, did not breed in the water of the rice 
fields which were under cultivation, but in neglected 
grassy irrigation ditehes and grassy sodden rice 
paddies which were lying fallow. Based on these 
facts a notuble reduction in the amount of malaria 
was mide by instituting special regulations requir- 
ing the people regularly to clean and burn the 
irrigation ditehes and to lay dry their rice fields 
after harvest, also to regulate the amount of water 
used for irrigation purposes avoiding its excessive 
use, It is suggested that every malarial problem 
should in like manner be defined first by fiela 
studies, for the actual breedinz areas may be 
small and relatively easy to control, and it may 
be possible economically to use specifie measures 
direeted against all mosquitoes, and in this way 
avoid the unnecessary expenditure of time and 
inoney which has been not an uncommon feature 
of malarial control measures in many places. 


The Prevalence and the Distribution of the 
Yellow Fever Mosquito des ægypti (Linn.) in 
Venezuela (L. H. Dunn).—During the spring of 
1925, twenty-six cities, towns and villages in various 
parts of the northern half of Venezucla were visited, 
and inspections were made to determine the extent 
to whieh the breeding of the yellow fever mosquito 
was occurring. The system of water supply and 
other conditions having potential influence on the 
breeding and distribution of this species were also 
inspeeted. In practieally all the places visited, the 
system of water supply was found to be of such 
a nature as to necessitate the use of numerous 
containers, tinajas, ornamental fountains, barrels, 
ollas, pilas. filter stones, tanks and others, for 
water storage in the house, thus providing con- 
ditions favourable for the breeding of domestic 
mosquitoes in the habitations. In the better 
class houses of fifteen of the cities and towns there 
wns n piped water supply, but in only one town, 
San Cristobal, was the supply suffieient to provide 
running water in the houses at all hours of the 
day and night. The other eleven towns and villages 
depended for their supply on rain water, wells and 
nearby rivers. In fourteen of the places visited, 
water was being sold in the streets by vendors. 
In all 3,506 houses were inspected and 10,229 water 
containers, No Ades egypti breeding place was 





found in three of the towns, the others were all 
positive, 

The Occurrence of Quartan Malaria in the Lou 
Coastal Regions of the State of Rio de Janeiro, 
Brazil, An Epidemiological Study (N. C. Dav- 
und M. F. Boyd).—Studies within certain an 
within the low coastal region of the State of Ri- 
de Janeiro, Brazil, have revealed a very small 
number of infections with Plasmodium malarie 
Reasons are given for believing that some infec: 
tions have been missed and others wrongly diagnosed 
at the time of the surveys. The data indicate thst 
the quartan rate probably fluctuates in the sam: 
manner as that of the other malaria infections. Th: 
persistence of P. malari@ blood infections duri. 
months of low fever incidence has been verified 
The geographical distribution of the P. malins 
infections reveals the presence of definite foci which 
consistently produce new cases each year. Ther 
is no obvious reason why the rate should contin: 
so low, i.e., why there is no epidemic increase ir 
quartan comparable to that of the other malsrs 
fevers. 

The Isolation and Cultivation of Herpetomonas 
Musca Domestice (R. W. Glaser).—A method i> 
described whereby a flagellate protozoan (Herpeto- 
monas musce domestice) parasitic in the alimen- 
tary tract of adult house-flies ean be freed from ti 
intestinal flora and grown indefinitely in pure cul- 
ture. Previous attempts at cultivating many > 
tozoa parasitic in the alimentary tract of inses 
have usually failed due to the inhibiting effect ~ 
the bacterial flora which is difficult to separate frou 
the protozoa. A detailed description is given c 
the process for the purification and isolation of ‘I 
flagellate, and a detailed study of the growth charac 
ters and of the living miero-organism is presente? 
and by a study of fixed and stained preparations 
the morphology of the cultural forms is deserit? 
and compared with the forms found in flies. 
has been proved that the flagellate cultivated © 
actually H. musce domestice, and additional pre ` 
is furnished that the genus Herpetomonas is close: 
related to the genus Leishmania. 


The Common Picture of Sprue, Pernict U^ 
Anemia, and Combined Degeneration (A. ( 
Reed and H. A. Wycoff).—The purpose of th: 
authors has been to show that a common clinic: 
entity is embraced by the accepted diagnosis : 
tropical sprue, pernicious anemia, and subsc* 
combined degeneration of the spinal cord. Thr: 
exists a common toxin manifesting different 1r 
tensities in each disease, which attacks the bl^: 
the gustro-intestinal tract and the spinal cond. T > 
also suggested that the toxin is more likely a T 
or type toxin than a unit chemical substance. 
that its place of origin is in the digestive canal. Ti" 
has been no evidence that vither Protozoa or Mer 
is necessary for production of such a toxin. E^ 
or both might well be an associated cause ^. 
secondary invaders obtaining foothold because ~- 
damage already done to the intestine. Cases © 
reported to illustrate the points at issue, 
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Griginal Communication. 


THE CAUTERIZATION OF ADHESIONS IN 
ARTIFICIAL PNEUMOTHORAX TREAT- 
MENT OF PULMONARY TUBERCULOSIS. 
TECHNIQUE AND INDICATIONS, TO- 


GETHER WITH A SURVEY OF RESULTS - 


OBTAINED.! 


By Professor H. C. JACOBAEUS. 


For about fifteen years I have occupied myself 
with endoscopy of the serous cavities, peritoneum 
and pleura, At first, I was interested only in the dia- 
gnostie advantages which could be gained by such a 
method, In a case of ascites, after tapping and re- 
placing the fluid by air I could by endoscopy get a 
clear view of the abdominal organs. There was 
thus no difficulty in diagnosing liver cirrhosis, Pick’s 
disease, carcinoma and tuberculosis of the peri- 
toneum, &c. à 

Without doubt, the predominant value of endo- 
scopy centres around the examination of the pleural 
cavities, the so-called thoracoscopy. With regard 
to the chest cavity we have, as we know, nothing 
corresponding to exploratory laparotomy. Further, 
thoracoscopy is so simple a method that it can be 
performed without inconvenience in every exudative 
pleurisy which is available to a thoracocentesis. 
The ocular examination of the pleural surfaces is 
in most cases relatively complete. In cases of so- 
called idiopathic pleurisy I have also succeeded in 
finding distinct tubercles in most of them. For 
the differential diagnosis of tumours and pleurisy 
of other origin, thoracoscopy is likewise of no small 
value. After some practice it is at least possible, 
with some certainty, to differentiate between tumour 
metastases and tuberculous changes. In doubtful 
cases, one ean by test excision, under guidance of 
the thoraeoscopy, decide the nature of the pleurisy 
in the special ease. Even solid intrathoracic 
tumours ean be observed by thoracoscopy, and 
their relations to neighbouring structures, lung, 
thoracie wall, &c., be determined much more clearly 
than by any other method. By this an evident 
practical advantage for an intended operation is 
gained. 

The second and, from a practical point of view, 
the most important field for the use of thoracoscopy 
comprises those surgical operations which can be 
performed directly under guidance of this method. 
By thoracoscopy in the pneumothorax treatment 
of lung tuberculosis an especially fine picture of 
string-like adhesions between lung and thoracic 
wall is obtained. This caused me to try to 
work out a method under the guidance of the 
thoracoscope to remove such adhesions as impede 
the treatment. It is a well-known experience that 
a single string-shaped adhesion, which attached the 
lung to the thoracic wall and thereby prevents col- 
lapse of a cavity, can cause the failure of the whole 





1From the Medical Service II of the Serafimerlasarett, 
Stockholm, Sweden (Professor H. C. Jacobaeus, Director). 


treatment in artificial pneumothorax. A paper by 
Gravesen, from Professor Saugman’s sanatorium, 
contains the following tables which prove the in- 
jurious results of these adhesions :— 
(1) Cases with complete pneumothorax without 
adhesions (8 to 13 years after discharge). 
Able to work... 23 (62:1 per cent.) 
Not able to work a 1 (2°75 per cent.) 
Died from tuberculosis 11 (29°65 per cent.) 


Died from other causes 1 (2°75 per cent.) 
Unknown E 1 (2:75 per cent.) 


37 
(2) Cases with complete pneumothorax, but with 
loealized, extended adhesions. 


Able to work 


r Faa 14 (331 per cent.) 
Died from tuberculosis 


28 (663 per cent.) 


42 
(3) Cases with incomplete pneumothorax with 
larger or smaller extended adhesions. 
Able to work 5 (11-1 per cent.) 


Died from tuberculosis 39 (86-7 per cent.) 
Died from other causes 1 ( 2:2 per cent.) 


45 

The injurious influence of the adhesions is plainly 
demonstrated by these tables, which also give one 
an impression of their frequency. I cannot here 
enter into the different methods attempted by 
others to remove such adhesions, I can only say 
that none of them has attained practical importance. 

As it is rather easy to observe the above adhesions 
by thoracoscopy, the idea occurred to cauterize 
them by introducing a galvanocautery through an- 
other opening, under the guidance of the thoraco- 
scope. My first attempts were made in 1913, and 
since then I have performed operations on altogether 
170 cases, of which only 150 will be more closely 
dealt with here, the remainder having only recently 
been operated upon. 

The method has also been adopted in most 
countries in Europe, in Germany by Unverricht, 
Gehreke and others in Denmark by Gravesen, Krist- 
offerson and others, in Norway by Holmboe, in 
Franee by Hervé and others, in Spain by Sayé, in 
Switzerland by Pignet, Giraud and Maurer, in 
J.S.A., by Singer, &e. 


TECHNIQUE. 


The preparations for the operation need not be 
very extensive, I do not consider it necessary to 
give the patient morphine before the operation. If 
he is very anxious I find it better to give him 
bromide, luminal, or similar remedies. It is of 
great importance to be sure that the electrical ap- 
paratus is in perfect working order. 

Immediately before the operation I am accus- 
tomed, after the method of Saugman, to make a 
fluoroscopic examination and draw. the points of 
attachments of the adhesions and their extensions 
on the patient's chest. This makes a very good 
guide when choosing the place for introducing the 
thoraeoscope, it being always most advisable to 
have the light as near the field of operation as 
possible. 
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The patient is put on his healthy side with a 
big, hard roll-pad under the chest as near the arm 
as possible (fig. 1). He has a smaller pillow under 
his head. The idea of placing him thus is to get 
the pneumothorax half of the chest as convex as 
possible. It is also advisable to let the patient's 
arm on the operated side lie upward and forward, 
so that the scapula is pulled upward and outward. 
The chest wall gets thinner, the interspaces are 
more easily felt, and the local anesthetic can be 
given with more confidence and the thoracoscope 
ean be introduced higher up on the chest wall with- 
out difficulty. 

At the operation proper I first introduce the trocar 
for the thoracoscope after a careful local anesthesia, 
generally one to three interspaces below the level 
where the adhesions are marked by means of.the 
fluoroscope, This is, of course, not possible if the 
adhesions are localized to the apex, but one has 
to try to find an interspace as high up in the inter- 
scapular area as possible. The higher up on the 





Fig. 1.— The position of the patient— on his healthy side — at 
the operation, The seat of insertion of the thoracoscope on the 
back and the point of insertion of the galvano-cautery and its 
direction of application in the case of highly localized adhesions. 


chest wall one gets, the thicker the muscles are, 
and the more difficult it is to make the anesthesia 
quite effective. 

The thoracoscopy, which is first performed, aims 
to give as complete an orientation of the conditions 
in the pleural cavity as possible. If it is a matter 
of single .string-shaped adhesions, then it is rather 
easy. In introducing the thoracoscope rather far 
back near the spine, before the thicker back museu- 
lature begins, one gets the longitudinal direction of 
the lung at right angles to the thoracoscope. In 
this way it is possible to get a survey of the lung 
in its longitudinal direction, As the adhesions 
generally extend from the lung to the chest wall 
at a more or less wide angle, it is evident that with 
this direction of the thoraeoseope and the field of 
vision it will be easy enough to find and localize 
the adhesions in question. 

If the adhesions are membrane-like, the diffi- 
culties are greater and no.rule ean be established. 
The same is the case if the lung is broadly fixed to 
the anterior or posterior chest wall and also with 


-from the front. 
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narrow strings in different directions. Only experi- 
ence can solve the difficulties in such cases. The 
other stage of the operation, the cauterization it- 
self, then begins. For insertion of the galvano- 
cautery I have employed of late a trocar of the same 
diameter as that through which the thoracoscope 
is introduced, One advantage of this is the pro- 
duction of a space between the trocar and the 
eautery enabling the respiratory air to pass to and 
fro. The smoke produced through the burning pro- 
cess is thereby automatically eliminated. The 
second advantage is that one is able to introduce 
the thoracoscope through either of the trocars. 
This is of no small consequence in the case of 
several adhesions being localized to different parts 
of the pleural cavity. In some cases it may be 
easier to see and reach the adhesions with the 
thoracoscope introduced from the front, in other 
cases contrariwise. When operating, therefore, I 
insert one trocar from the back and a second one 
The level at which the adhesions 
are situated determine whether the trocars should 
be inserted high up or low down on the chest. 

The platinum needle has, during the past year, 
been slightly altered in a way that has proved of 
great practicability, in that the point has been made 
in the shape of a hook by which the adhesions can 
be easily caught and prevented from slipping off 
during the burning operation. 

The galvano-cautery is carefully introduced in 
the direction where the adhesion is calculated to 
be situated. With some experience this is rather 
easy and I have many times introduced the cauter- 
izer directly on the adhesion which I desired to 
burn off. If this does not immediately succeed. 
the adhesion has to be found with the thoracoscope 
in the thoracic cavity which, to begin with, may 
cause certain difficulties. After this, the platinum 
point has to be placed on the adhesion at the spot 
where it has to be cauterized. As regards ^ 
general rule, with string-shaped adhesions, 1 
perform the cauterization where the adhesion is 
most narrow, If a cavity is visible on the X-ray 
film, immediately below where the adhesion is fixed 
to the lung, the cauterization should be made as 
close to the chest wall as possible. Technically 
this is slightly more difficult, but it causes the 
patient considerably more pain. In these cases the 
patient has really a sensation of a burning pain 
which extends diffuscly throughout the whole half 
of the chest. Where it is a question of apex ad- 
hesions the pains radiate to the arm. If the 
cauterization is performed at a little distance (2 te 
3 em.) from the chest wall, the patient has scarcely 
any sensation of the eauterization, but has mostly 
a disagreeable feeling of pulling at the adhesion 
caused by the pressure of the galvano-cautery. 

At the eauterization itself one has to decide the 
intensity of the glow of the galvano-eautery. Thi: 
is of importance because of the possibility of heme 
rrhage. After switching on the current, it ought 
to take five to ten seconds before the platinum 
needle becomes aglow, and then only a red glow 
A white heat is absolutely dangerous, 
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The cauterization ought to proceed very slowly. 
In slightly pressing the galvano-cautery against the 
adhesion one feels how fibre after fibre is loosening, 
Then, bit by bit the adhesion eun be burnt off, 
until at last it is completely severed, when the lung 
collapses by its own weight and usually an interval 
of several centimetres appears between the two 
burnt off stumps of the adhesions. 

As above mentioned, the immediate danger of 
eauterization is hemorrhage. The danger of a 
serious hemorrhage arises if, in the eautcrization, 
one penetrates the lung and there cuts into an 
artery. 

I have only once in my experience had a hemo- 
rrhage of any consequence, In this ease there was 
quite a narrow thread-like adhesion, The cauteriza- 
tion went very easily and quickly, in a fractional part 
of a minute, but afterwards the parietal stump 
of the adhesion dripped blood rather rapidly. In 
all, the hemorrhage might be estimated at the most 
to have been about 200 e.c. Other authors, such 
as Saugman and Skirgard, have at times had 
lesser hemorrhages, which were considered to be 
caused by too strong a glow, at least by the latter 
operator. 

Only once in all the operations known to me 
(thus far in more than 400 cases) has a fatal hemo- 
rrhage ensued. In one case, where the operation, 
performed by Dahlstedt, proceeded quickly, a severe 
hemorrhage suddenly set in. The blood spurted 
into the thoracie cavity. The prism of the thoraco- 
scope beeame constantly splashed, and it was there- 
fore impossible, under its guidance, to get at the 
bleeding point with the galvano-eautery, in order 
to stop the bleeding by a new cauterization. The 
bleeding became so severe that the patient lost 
consciousness for a moment. In another case, 
where the operation was performed by Skürgard, a 
similar arterial bleeding arose from the lung. Here 
the operator succeeded in stopping the bleeding by 
continuing to burn the bleeding part proximally. 
I myself have stopped quite small hemorrhages by 
holding the galvano-eautery close to the bleeding 
place. Should a large arterial bleeding arise I think 
it best to get as high a pressure as possible in the 
pleural cavity in question, The best method to 
this end should be to fill it up with saline solution, 
which ought to stop the bleeding. 

I should like to state, as my conception of the 
cause of the bleeding and its prevention, that :— 

(1) The more severe hemorrhages probably arise 
principally from eauterization of the lung itself. 

(2) They can most surely be prevented by using 
a weak glow and by burning as slowly as possible. 

In a previous paper I have, from a practical point 
of view, classified the adhesions into three different 
groups: (1) apex; (2) lateral; and (3) diaphragmatic, 
The limit between at least the first two classes is 
rather vague, and I have, therefore, fixed the second 
rib as the line between them. 

The most common ones are of group 2, the lateral 
adhesions. A part of them borders on group 1, 

where we find the largest and thickest ad- 
hesions below the second rib and some smaller 
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string-shaped ones higher up in the cupola itself. 
Or we find membrane-like adhesions, which con- 
tinue toward tlie apex above the second rib. The 
reason why I have separated an upper group is 
because of the more difficult technique which is 
required for the apex adhesions. The technique of 
these eauterizations has for its object to introduce 
the thoracoscope as high up as possible in the back, 
after the seapula has been pushed upward and for- 
ward. 

The diffieulty in eauterizing these adhesions lies 
in the following cireumstances. Most cavities exist 
in the apex of the lung, and these are fastened to 
the cupola itself by short adhesions, The movability 
of the lung in respiration is rather small here, and 
from this it follows that these adhesions during life 
are exposed to relatively little tension and are there- 
fore short and consequently there is a risk of burn- 
ing the lung. At all events, it is necessary to burn 
as close to the chest wall as possible, which often 
causes this operation to be rather painful. 

The lateral adhesions from the area below the 
second rib to the diaphragm are the most numerous. 
They are mostly quite easy to get at, Diaphragmatic 
adhesions also deserve closer consideration. In all 
my cases of this kind it has happened that the lung 
above has been attached to the chest wall to such 
a high degree that it has not been possible to under- 
take any cauterization there. Besides, there have 
existed from one to several narrow, string-shaped 
adhesions to the diaphragm. By burning them off 
it is possible to get the lung pushed up, and there- 
by also obtain a more complete collapse of the lung. 
From a technical point of view, the cauterization 
presents the difficulty that the patient must hold 
his breath during the cauterization, because other- 
wise the adhesions are in constant movement. If 
the cauterization succeeds in a single burning there 
is no diffieulty, but if, as is generally the ease, the 
galvano-eautery has to be applied several times on 
this swinging band, it can be very troublesome 
technieally to remove such adhesions. An advant- 
ange is that the burning of such adhesions is com- 
pletely painless. Another question is the practical 
use of cauterizing such adhesions, In my experi- 
ence it is only in exceptional eases—only in one of 
my four eases—that it is of any real benefit to do so. 


INDICATIONS. 


It is necessary before each cauterization to have 
an X-ray photograph of the collapsed lung with its 
adhesions, The first question that arises is, then, 
how much ean be judged from the X-ray picture 
about the prospects of a successful operation? In 
eases where only one or two isolated, string-shaped, 
long adhesions are to be found the indications are 
easy, and one can assume at once that from a- 
technieal point of view it is possible and very likely 
easy to cauterize the adhesions. 

It is more difficult to select those cases in which 
the X-ray apparently shows too thick adhesions, or 
in which relations are perfectly indistinet and one 
does not know the nature and extent of the ad- 
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hesions. In the latter case one has to rely on the 
thoracoscope. 

I ean state that in the majority of the cauteriza- 
tions there have always been found more adhesions 
than were visible on the X-ray picture, This is 
generally of less importance, because the unobserved 
adhesions are, as a rule, so thin that they do not 
present any serious obstacle to cauterization. Ex- 
perience shows, however, that cauterization in most 
cases is more difficult than can be expected from 
the X-ray picture. 

From both the literature and private information, 
I have become familiar with cases in which at- 
tempted thoracotomy has revealed the adhesions 
to be much thicker than was originally supposed. 
In these cases the operation was consequently more 
difficult and involved more extensive interference 
than had been anticipated. 

The other method to determine the possibility 
of operation is thoracoscopy. This will, according 
to my opinion, become more and more important 
in deciding the possibility of operation in the more 
serious cases, not only with regard to cauterization 
but also other surgical maihoda: 
© By thoracoscopy one gets a perfectly accurate 
picture of narrow, string-shaped adhesions, up to 
the thickness of a small finger. The difficulties 
appear in the case of membrane-like adhesions and 
those attached to the surface. 

In perhaps the majority of cases one can see the 
compressed lung in its proper colour, greyish-red, 
with distinet vessels in its longitudinal direction, 
The tissue is loose and spongy when pressed with 
the galvano-cautery, Often the adhesion runs like 
a membrane along the ribs. It vibrates when the 
patient coughs or is shaken, In these cases there 
is also a transparent bluish colour, These ad- 
hesions are the most favourable ones for cauteriza« 
tion, which may be done easily, rapidly, and with- 
out pain worth mentioning. The danger of hiemo- 
rrhage ean surely not be great. 

I have burnt off adhesions with rather large, 
even varicose, vessels without any bleeding what- 
ever. 

The string-shaped, stretched adhesions, thinner 
than a pencil may well contain lung tissue and 
perhaps also offshoots from cavities, but they are 
still, in my opinion, not dangerous to burn off, 
just as in the case of hemorrhages one has to at- 
tach a certain importance to the immediate, 
marked shrinkage of the adhesion after eauteriza- 
tion in preventing tuberculous infection of the 
pleura, 

While working with thoracoscopy, one can see 
the adhesion stumps shrink to half of their original 
size or more within a few minutes, Without doubt, 
offshoots from cavities which exist there must be 
compressed and obliterated. This sounds bold and 
hypothetical, but I believe that it is so. If these 
adhesions are microscopically examined one finds 
not infrequently offshoots from cavities filled with 
necrotie tissue. To date, several hundred adhesions 
have been burnt off, and in only a very few cases 
has a eavity been opened, with resulting mixed in- 








fection in the pleura, The long and severe pleurisies 
after the operation seemed to be caused by the 
opening of tuberculosis foci by the cauterization, 
and then the infection spreads to the pleural cavity. 
I have not infrequently had string-shaped adhesions, 
which at X-ray examination and on thoracoscopy, 
have been technically easy and possible to burn 
off, but in which I have, nevertheless, refrained 
from doing, because it was necessary to consider 
the clinical effect obtainable by the removal of the 
adhesions in question. According to Saugman’s 
and Gravesen's statistics, the difference between the 
prognosis of those cases with and those without 
adhesions is so great that practically all string- 
shaped adhesions, which are technically possible of 
removal, provide an indication for eauterization, | 
believe that as long as one cannot, as is now the 
case, decide upon the risks of the operation, one 
ought to have some more definite indications. If, for 
instance, the case is one of a patient whose general 
condition is excellent, who has no sputum and 
whose compressed lung shows no sign of cavity, 
I have not considered the indications sufficient for 
operation. 

The unlimited possibilities of variation are, how- 
ever, such that this rule cannot be absolute. If a 
case has a cavity in the lung, and is without tubercle 
bacilli or sputum, and has the lung expanded by 
adhesions, and is technieally operable, then I con- 
sider it one for eauterization. In such a case 
sputum or bacilli usually appear again sooner or 
later, 

In some cases, as Holmboe and myself have 
pointed out, there is no sputum, but after every 
introduction of gas the patient suffers an intense 
irritating cough for several days, which bothers pP 
a great “deal and prevents sleep. In these the ad- 
hesions are, as a rule, very narrow and sometimes 
they do not even appear on the X-ray photograph 
I have not seen such symptoms in cases with ex- 
tensive adhesions. I consider cases with such sym- 
ptoms as full indications for eauterization, so much 
the more as these adhesions for the most part are 
very easy to remove, 

Finally, the presence of an exudate influences 
the indications for operation. According to my ex- 
perience an existing pleurisy always becomes wors 
after a eauterization. I have in two cases seen 3 
serious empyema set in as a nearly direct cons 
quence of this. With a pleuritie exudate present: 
it is also, as already mentioned, difficult to deter 
mine the operative “possibilities. The pleural sur 
faces are covered with fibrinous membrane anil 
granulation tissue. The difference between lun: 
and adhesion is not apparent; everything appes™ 
on a greyish background. In the cauterization i! 
self one has to proceed with great caution, but : 
is not always as difficult as imagined. The 34 
hesions appear very thick, but their outer layer 5 
mostly loose gr: anulated tissue, which is easy t 
penetrate, During pleurisy, one's net impression i» 
that no operation ‘should be performed unless then 
are good prospects of a decidedly favourable eft 

Tuberculosis of the larynx is no contra-indiesti n 
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Tuberculosis in the other lung permits of cauteriza- 
tion only if it is necessary to “continue the patient's 
pneumothorax. In cases of tuberculosis of other 
organs the same rule holds. 

A summary of the indications for cauterization 
of adhesions will, therefore, be as follows : — 

(1) String-shaped adhesions up to the thiekness 
of a little finger, found by X-ray examination, can 
always be burnt off, and this operation can, as a 
matter of faet, be done without great risk. 

(2 Membrane-shaped adhesions are similarly 
suitable for cauterization. The possibility of operat- 
ing upon them is best decided by thoracoscopy. 

(3) With regard to surface adhesions, there is 
need for great precaution, and one should burn off 
only the granulation tissue which attaches the lung 
to the chest wall. By cauterizing the lung itself 
there is the risk of hemorrhages as well as opening 
of tuberculosis foci and cavities, with a consequent 
infection of the pleura. 


Critical Survey of Operations thus far Performed. 


In a eritical survey of 150 cases, I will first con- 
sider those complications which followed operation 
immediately or ultimately. To begin with, we must 
refer to the skin emphysema of greater or less degree 
which appears at the points of puncture of the 
chest wall. This complication can cause trouble 
for two or three days, after which it disappears and 
is of no further consequence. 

Of greater importance, however, are the pleuritic 
exudates which may follow operation. In the fol- 
lowing table I have set down the various results 
which occurred in my cases :— i 


1.— Cases without exudate or with slight exudate ... 111 
2.— Cases with long-lasting exudate and fever HP 21 
3.— Cases with long.lasting exudate with empyema .. 14 


4.— Cases with exudate, first appearing one to three 
three months after operation ... A oe 


150 
The first group is made up of cases the clinical 
course of which proceeded most favourably, After 
few days’ pyrexia the temperature returned to 
what it was before the operation. In cases with 
effusion this has rarely reached above the diaphragm 
and has generally been absorbed in one to two weeks. 


In my opinion, therefore, these effusions are 
merely reactionary results of the thermic and 
mechanical interference at the operation, and do 


not in any way affect the clinical results. 

The second group is comprised of cases where 
the effusion has been quantitatively much greater, 
filling up at least half of the pleural sac and remain- 
ing for several weeks or months. On examination 
of the exudate tubercle bacilli have been found on 
inoculation of animals. In my opinion tuberculous 
foci have become opened in the process of cauteriza- 
tion, the pleura thereby being infected. The tem- 
perature in these cases has been high and the 
general condition adversely affected for a long time. 
A good result, even if belated, however, has gene- 
rally been obtained, 

The third group is the most important, because 








of complications, it involves the most serious one. 
Two types may be distinguished. One of them is 
characterized by symptoms of acute pleurisy of a 
severe kind setting in soon after the operation with 
sharp pains in the side, dyspnoea, high temperature 
and the general condition much affected. Tubercle 
bacilli are frequently found in direct preparations. 
Symptoms supervened pointing to ''valvular" pneu- 
mothorax from the breaking of a cavity and before 
long there were signs of pyo-pneumothorax. The 
author has had two such cases where death followed 
very soon after the operation, In a third case the pro- 
gress was most favourable after the operation, the 
lung with its cavity becoming completely collapsed ; 
three weeks after the operation, however, the cavity 
broke with a subsequent ‘‘ valvular °’ pneumothorax, 
pyo-pneumothorax and later death. One was not 
able to definitely establish here to what extent the 
cauterization was to be blamed for the result. Had 
the cavity been opened in conjunction with the 
operation, severe symptoms, such as described above, 
would probably have arisen immediately afterwards 
and not after such a long time. A thoracoscopy 
gave no information as regards the seat of the per- 
foration, and autopsy being refused the origin of 
the empyema was never revealed. The second type 
is characterized by an initia] serous pleurisy that 
gradually passes into an empyema. This has been 
the event in most of the cases, the prognosis then 
being more favourable, many of them having re- 
covered. 

The last group is of less interest. Four of them 
developed effusions one to three months after the 
operation, Pleuritie effusion occurring so commonly 
in the course of treatment by pneumothorax renders 
it is impossible to say whether the pleurisy in these 

eases was of spontaneous nature or developed as 
a result of the operation. 

I will therefore pass on to the results obtained by 

the operation. 


Number Technically Clinically Incomplete 

of successful successful cauteriza- 
cases cauterizations results tions 
150 Er 121 oss 99 i 29 


On the whole these figures are similar to those 
already published in previous works, with an in- 
crease, however, of the good results, This is 
primarily due to a further knowledge as regards 
seleetion of suitable eases but also to some extent 
to an increased technical skill. 

The group of technically successful cauterizations 
includes all eases where the adhesions have been 
removed to such an extent as to render the lung 
completely compressed. In the group of clinically 
successful eases I have collected those where after 
a shorter or longer time—one week to a month and 
sometimes even longer—the sputum has ceased and 
the temperature has become normal. We are only 
concerned here, however, with the immediate re- 
sults after one or several years, 

The last group (the incompletely eauterized ad- 
hesions) is comprised of those cases where, as im- 
plied by the heading, the lung has not been freed 
bom its attachment to the chest wall to such an 
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tvert as to permit of sufficient collapse. However 
west) defined this group may be, it is not always 
tisy to make a distinction between these cases and 
` technically successful. Border-land cases 
exist, where the lung has been freed for the most 
part, but where it might take quite a long time, 
Sometimes several months, until a clinically good 
result may be demonstrated, In such cases one 
must bear in mind the possibility of healing taking 
piace through Nature's own resources. 

It is of great interest to study more closely the 
twenty-two cases where the operation was tech- 
nically successful but clinically where no good re- 
sults followed, In six of them a pleurisy was pre- 
sent before the operation, in two of which there 
was even a ehronie empyema. l'he condition be- 
came aggravated, varying somewhat in the different 
cases but with the general state of health much 
Dovered im all of them, The clinical result, there- 
2 w was bad, although it is not so easy to say 
» extent this was due to the operation. In 
so eases this had undoubtedly a deleterious 
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Cost nine eases, in which the pleura before the 
osten had been normal, two developed acute 
sanoma With alarming symptoms, death taking 
sox an the short time of ten to twenty days. In 
tao remaining eases there was first an ordinary 
sus pleurisy, that later, after a shorter or longer 
interval, became purulent. 

In four eases no pleurisy developed, but the 
changes present in the other lung before the opera- 
fion became aggravated. In another case a fatal 
tuberculous enteritis supervened, In a third case the 
patient suffered from severe diabetes; the operation 
was an extensive one and although some temporary 
improvement followed upon treatment with insulin, 
the patient gradually developed empyema and pro- 
gressive tuberculosis. 

In a final case with a poor general condition an 
extensive cauterization was undertaken with a tech- 
nieally good result. Some days later a severe at- 
tack of asthma set in, from which the patient had 
been suffering for several years, One was not 
able to utilize the results obtained by the operation 
and the patient died, 

In cases incompletely eauterized no harm has 
generally resulted from the operation, this being 
interrupted in good time, as it was generally ob- 
vious at n fairly early stage that no success was 
to be attained. In not a few cases—perhaps half 
the number—has the operation been performed in 
strange places for the purpose of demonstrating the 
technique, and under these cireumstanees it was 
impossible already from the start to make the opera- 
tion complete. 2 

Two ceases are deserving of great attention, in- 
asmuch as they developed an adhesive pleurisy after 
the operation, necessitating interruption of the 
pneumothorax treatment after some time with a 
ri veree effet to what had been desired. 

It is of preat interest to note the results with 
ri firi nee ty the different kinds of adhesions accord- 
ing to the basis of elassifieation already evolved. 
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Out of 74 string-shaped adhesions in altoge 
technically successful cases there was a fa 
result in 64 and an unfavourable one in 
total figure for the membranous adhesion 
of which 23 were favourable and 4 unfav 
and finally for the surface adhesions—20 ı 
all—there were 13 favourable and 7 bad 

From the point of view of the localizatior 
adhesions, in the thoracic cavity, on the othe 
they are distributed as follows. There are 
cases of diaphragmatie adhesions, in one : 
which the result was satisfactory. It is prob 
very exceptional cases that these adhesions 
satisfactorily dealt with by operation. 

Of the remaining groups the adhesions are 1 
localized to the apex in 33 cases and laterall; 
ated in 113. It may be mentioned for comp 
that in the first 50 cases published the adh 
were apical in 5 enses, lateral in 42 anc 
phragmatie in 3 cases. It is clear from this in ' 
direction ehanges tend to occur. 

Out of 33 eases with apical adhesions suff 
collapse was obtained in 30 with good resul 
19. Of the remaining 113 cases with latera 
hesions technically successful cauterizations 
performed in 89, in only 7 of which the results : 
inferior, 

To sum up the above results, it may be seen 
these are less favourable in the case of apical 
diaphragmatic adhesions where also the oper: 
technique is very much more difficult. The 
results are undoubtedly obtained with the lat 
adhesions, notwithstanding the fact that operat 
are more often undertaken here, technically 
possible of being completed. 

As has’ already been repeatedly pointed 
the above results of the operation are imme: 
and do not represent any remote results. Thr 
the operation the patient has been temporarily 
from sputum and bacilli. The subsequent pro 
has nothing to do with the operation and is su 
to the same factors that have a bearing upon | 
case undergoing treatment by pneumothorax . 
Lenefit of the operation in that ease is to be 
in a better prognosis, in that recovery whicl 
cording to Gravesen's figures, takes place in ] 
cent. to 33 per cent. of cases with .adhesioms, 
to 70'2 per cent., confirmed after several we 

Among authors Gravesen is the only ome 
gives in tabular form his material one to six 
after the operation, and has arrived at the fol 
result. I have unfortunately been unable to 
any after-examinations of cases in my ext 
material, the patients having been operated 
in so many distant places in different cow 
A rough estimate, however, gives a much 
percentage of recoveries, rather below than 
50 per cent., primarily due to a progressive 
culous infection in the other lung or some 
part of the body. 


Able to work 17 (65 per cen 


Il with tuberculosis 1 (4 per cen 
Died from tuberculosis 8 (31 per cer 
Total ... 26 
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Although Gravesen's figures are too small to 
justify any general eonclusions to be drawn from 
them, they are nevertheless of the greatest interest. 
The results are in my opinion better than could be 
expected. They approach as near as possible the 
statistics given by the same author concerning un- 
complicated pneumothorax, where the percentage 
of those capable of working was 70 per cent. These 
figures are also of interest from this point of view, 
that the cases with adhesions are to be considered 
as a more advanced and severe type of pulmonary 

' tuberculosis as compared with that in uncomplicated 
cases of pneumothorax. 


EXTRACTS FROM THE CASUISTIC, 


Case 132, Miss B.B., born March 8, 1895.—No 
heredity for tuberculosis. In December, 1920, left- 
sided pneumonia, after that weak for a long time; 
only in July, 1921, restored to health. In August, 
1923, consulted for the lungs, because she had 
coughed the whole time since 1921, and now lung 
tuberculosis was proved. Pneumothorax established 
January 31, 1924. May 17, 1924, cauterization of 
some adhesions on the upper part of the lung: only 
partial suecess. Three wecks after the cauteriza- 
tion rising temperature and exudate, which had 
diminished since November 24, simultaneously got 
worse and again subfebrile temperature. Lately 
better and afebrile, except at premenstrual periods. 
Sputa, which before November, 1924, were absent, 
have since then been about 10 to 15 e.c. Tubercle 
bacilli always present, 

Admitted February 16, 1925, General condition 
good, X-ray examination February 17, 1925. Left- 





Fro. 2.—Case 132. Cavity in the upper part of the lung, the 
size of a goose egg, which is kept expanded by a short adhesion 
opposite the clavicle and the first rib. The dark defined shadow 
in the middle of the cavity represents an adhesion, which is 
attached to the front side of thorax in a frontal direction. 








Fig. 3.— The ‘same case after the first operation. A small 
adhesion in the middle of the apex area still remains. 


sided pneumothorax with good compression of the 
lower part of the lung. In the upper part a cavity 
of quite the size of a goose’s egg. The upper part 
of the lung is kept expanded by a broad, outward, 
well-defined adhesion opposite the clavicle and the 
first rib. In sinus an exudate which in a sitting 
position reaches to about the level of the diaphragm 
cupola, (Fig. 2.) 

February 23, 1925.—First operation.—On thoraco- 
scopy pleura parietalis normal, pleura pulmonalis 
greatly thickened, grey-white above the upper lobe. 
Laterally upwards a transverse adhesion with free 
edge forwards. Posteriorly it continues upwards, so 
that the apex cannot be seen. There is, more- 
over, visible a string-like adhesion of the thick- 
ness of an ordinary string and another one thicker 
than the little finger. The thick adhesion was 
first cauterized away from the free edge. It 
proved to be a surface adhesion which extended 
obliquely backwards and upwards over the apex of 
the lung. It was cauterized quite close to the pleura 
parietalis, across at least one and a half interstices. 
The furthest part could not be removed on account 
of the vaulting of the lung. The lung has collapsed 
several em. After that the two above-mentioned 
adhesions were easily cauterized, and also two 
string-like adhesions in front. Remarkably slight 
pains during the operation (25 minutes), Progress 
after operation favourable, 

X-ray examination March 7, 1925.—The pre- 
viously described ribbon-like adhesion laterally has 
disappeared and the apex area seems more collapsed 


- than before. There is, however, on the lung a small 


dentiform curve, corresponding to the place of the 
old adhesion, Over the apex area remains a string- 
like adhesion, (Fig. 3.) 

March 18, 1925.—Second operation.—On thoraco- 
scopy the lung scems considerably better collapsed 
than before. The extensive wound upwards is 
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Fic. 4.—The same case some days after the setond operation, 
when the lung is free upwards. Remarkable is the gradual 
thickening of the cavity wall after each operation, 


covered by a thin layer of grey-white granulation 
tissue, Uppermost in the pleural eupola itself there 
rcmains a broad flap of the adhesion, but its thick- 
ness cannot be determined. The burning was rather 
easy, although the adhesion was fairly fibrous. 
Further down on the lung somewhat anteriorly 
there is a fibrin-covered, rind-like spot, about the 
size of a shilling, surrounded by subscrous hemo- 
rrhages. No pain, no bleeding. Progress after 
operation exceedingly favourable. 

X-ray examination March 24, 1925.—The ad- 
hesion, stretching towards the apex area, which was 
described on the previous radiogram, is now cauter- 
ised, the lung further collapsed, so that the upper 
part of the cavity lies at the lower edge of the 
sternoclavicular joint. The cavity measures 1 em. 
in width and 5:5 em. in height. (Fig. 4.) 

March 28, 1925.— The patient could leave the 
hospital for policlinical treatment. During this 
time complete collapse of the lung was obtained. 
No sputa, 


Epicrisis. 


The case gives a typical picture of a certain kind 
of apex-adhesion, of which the author has treated 
eight. The technique is difficult and the operation 
risky, This case also proves how difficult it is during 
the process of operation to judge how far the cauter- 
ization has progressed. The very favourable clinical 
result, without any disturbing influence due to the 
pleurisy getting worse, is in a high degree note- 
worthy. 

Case 133, Mrs. I.M.L., aged 40, Husband died 
of pulmonary tuberculosis. Ten children, one 
treated in the surgical division for tuberculous knee. 
Quite well till 1913, when she developed fibrinous 
pleurisy, lasting for seven weeks. Similar condition 
1917. This year tuberculosis in lung was diagnosed. 





Seven months at sanatorium. After that looked 
after herself at home, felt well and carried out her 
duties. 

At the end of October, 1924, caught a chill, with 
raised temperature and cough, but improved some- 
what during the following weeks. The last month 


marked emaciation and poor appetite. Condition 
November 29, 1924.—General condition bad. 
Ordinary frame of body. Superficial fat loose 


and reduced in amount. Muscles average. 

On examination of the lungs one finds on the 
left side extensive and partly recent tuberculous 
changes with cavity formations, and on the right 
side older changes in the upper third. Nothing 
abnormal found in other organs. 

X-ray examination January 8, 1925.—Left-sided 
pneumothorax. The lower lobe fairly well collapsed 
at the base. The apex seems to be drawn out 
towards the lateral posterior thoracic wall by a 
thin membranous adhesion. At the attachment of 
this adhesion to the lung there is a cavity, in size 
nearly as large as a walnut. The apex of the upper 
lobe is equally prevented from collapsing by several 
fairly thick strings of adhesions. A thick adhesion 
is seen in the first interspace, one behind the upper 
part of the first rib in front and one bundle of ad- 
hesions from the lung apex towards the supraclavicu- 
lar fossa. (Fig. 5.) 

. January 24.—On thoracoscopy one found a mem- 
branous adhesion situated far backwards, its lower 
edge terminating just above the seat of insertion of 
the thoracoscopic needle and then continuing for- 
wards, The upper border could not be seen. The 
eauterization was begun at the lower edge and was 





Fia. 5.— Case 133. 
wards and outwards immediately below the clavicle and one 


A string-shaped adhesion obliquely up- 


less defined in a straight outward direction. Opposite the 
middle of the latter a lung-cavity as large as a walnut. In this 
case, however, there was only one continuous membranous 
adhesion, extending from the middle of the lung right up to 
the string-shaped adhesion seen uppermost. 
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continued for about 15 em. straight upwards, This 
adhesion reached a thickness of, at an average, 
1 em.—in several places, however, extending to 
several centimetres—and was fairly fibrous in struc- 
ture, Moderate pain. No bleeding. 


X-ray examination January 28, 1925.— The left 
No visible remains of 


(Fig. 6.) 


lung now- well collapsed. 


adhesions, Exudate in the sinus. 





Fic. 6.—The appearance of the lung a few days after the 
cauterization. : 


X-ray examination February 17, 1925.—Left lung 
still well collapsed. No exudate since March 10; 
sputum: no tubercle bacilli, Discharged April 24 
for further treatment at sanatorium, 


Comments. 


It is of interest to note in this case that, whereas 
numerous string-like and membrane-like adhesions 
were found laterally and in the apical region at the 
X-ray examination, only one large, membranous 
adhesion was found at the operation with numerous 
strengthening bands which had simulated frec, 
string-like adhesions in the X-ray picture. The 
eauterization was comparatively easy and most 
effective in bringing about collapse of the lung. 
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“SIMIAN JOURNALISM.” 
By Sir Ronatp Ross, K.C.B., K.C.M.G., F.R.S. 


Tue editor has asked me for my remarks on a 
book called *' Microbe Hunters’’ which has re- 
cently been published in America and is said to 
be by one Paul de Kruif, whose name is entirely un- 
known to me. It is evidently meant to be a popu- 
lar history of some discoveries in medieal bacterio- 
logy and protozoology, that is, a book for the delec- 
tation of those who are ignorant of these subjects. 
An American once said to me, that of uil 
low-elass journalism American low-class jour- 
nalism probably sinks the lowest. ^ Abhorred 
by respectable Americans the writers make repu- 
tations out of vilifying people; and they escape 
the laws of men just as vermin escape the claws 
of animals—by their smallness, and, 1 hear, by 
the inadequacy of the American laws of libel. 
Usually, for obvious reasons, such writers perse- 
cute only well-known men such as millionaires, 
politicians and novelists. Unfortunately, it seems 
that they are now beginning to attack even humble 
scientists, who are routed out from their obscurity 
and paraded before an exceptionally ignorant public 
by men who write books on ‘‘ Popular Science,” 
without possessing sufficient knowledge of the sub- 
jects dealt with, and who do so, not in the interests 
of truth or of science, but chiefly to support their 
own existence. 

The book under review is written in a “ slash- 
ing style," but I think without due regard to: 
facts and to the ordinary decencies of journalism. 
Ita first ehapters tell us tales of Leeuwenhoek, Spal- 
lenzani, Pasteur, Koch and others; most of whom 
are now dead and cannot reply for themselves. The 
style is personal, bumptious, and confident; but 
there are no citations of the literature coneerned 
which would enable readers to verify the statements 
made. We are given verbatim accounts of conversa- 
tions which the author could never have listened to 
and which must, therefore, have been invented out 
of his own imagination. Although these first chap- 
ters are generally laudatory they contain many per- 
sonal references which their victims would certainly 
strongly resent if they had still been able to do so, 

The later chapters, however, refer to several living 
persons, including myself, and do so in a manner 
which in this country would be looked upon as 
inexcusable. The ninth chapter deals with Bruce 
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and the tsetse-fly, and it is replete with state- 
ments which are misleading and contrary to 
facts. No credit whatever is given to Low, 
Christy, Castellani, and Nabarro; on the contrary, 
some of them are luridly slandered, The following 
statement is found with regard to the first Sleeping 
Sickness Commission: ‘‘ The third member became 
disgusted with the ignorance and failures of his 
two colleagues and went off prospecting for rubber.” 
Herewith the answer to this by the third member 
himself, viz., Dr. Cuthbert Christy :— 


“ With regard to Chapter IX of Paul de Kruif's 
book * Microbe Hunters,’ I beg to emphatically 
state that it contains statements which are 
totally erroneous, misleading and some of them 
quite libellous. As an example I will quote 
paragraph 2, page 264, which reads, ‘ The third 
member (viz., myself) became disgusted with the 
ignorance and failures of his two colleagues and 
went off prospecting for rubber... .' This para- 
graph is absolutely untrue and libellous. It 
suffices to state that I have always given credit 
to Castellani for his discovery of the trypano- 
some as the etiological agent of sleeping sick- 
ness—sce, for instance, my letter to the ‘‘ Morning 
Post," August 22, 1923. As regards my abandon- 
ing my colleagues, and going off prospecting for 
rubber, this is entirely libellous, I never aban- 
doned my colleagues and, as a matter of fact, I 
did not get interested in rubber until 1906, which 
was three years after the labours of the First 
Sleeping Sickness Commission were completed.” 





Many of the statements found in the same chap- 
ter concerning Castellani are equally erroneous and 
some are pure inventions. It would appear from 
them that Castellani acquainted Colonel Bruce with 
his discovery of the trypanosome in the cerebrospinal 
fluid en passant without giving it any importance. 
Considering that Castellani made certain conditions 
before acquainting Bruce with his discovery, and that 
this has been publicly confirmed by Nabarro many 
times (British Medical Journal, October 6, 1917), 
how can it be said that he attached no importance to 
his findings and did not see the possible relationship 
between the trypanosome and sleeping sickness? 

There cannot be any doubt that the fundamental 
discovery in the elucidation of the «etiology of sleep- 
ing sickness was Castellani's observations of trypano- 
somes in the spinal fluid of sleeping sickness patients, 
and one cannot see why there has been so much dis- 
cussion on the matter, In the Royal Society’s Report 
No. 8, in the paper by Colonel D. Bruce, Dr. D. 
Nabarro and E. D. W. Greig, received November 30, 
1903, it is stated that “this most interesting discovery 
of Dr, Castellani's which was due to his introduction 
of the method of centrifuging the cerebrospinal fluid 
and his search for his streptococcus, has been of 
the utmost possible value to the present commission. 
It put them at once on the right track and led to 
the rapid and easy elucidation of the etiology of 
this hitherto mysterious disease. Without a know- 
ledge of his observation they might have worked for 
many months in the dark, and in truth, they might 








have even returned to England still ignorant as to 
the true cause of the disease." Surely this is very 
ample acknowledgment. 

The tenth chapter is entitled ‘‘ Ross v. Grassi: 
Malaria," and appears to me to have been probably 
written by Grassi himself with a few flaming touch: 
by the author, or else to be compiled almost entirely 
from information given by the former to the latter, 
without investigation of the truth, and withou: 
citations of the pertinent literature. I am 
legally advised that many of the passages 
referring to me are libellous in British law. The 
author scarcely mentions Laveran, who discovered 
the malaria parasite in 1880, or King, who was 
the first to set forth the mosquito theory of 
malaria as early as 1883. To him, Manson, who 
added a vitally important item to that theory, was 
only ''an eminent and mildly famous English 
doctor’? who knew little about the subject, 
* What a pair of men those two were!’ On page 
282 the author says: '* Manson knew so little about 
mosquitoes that he believed they could only suck 
blood onee in their lives, and Ross talked vaguely 
about mosquitoes and gnats, not knowing that mos- 
quitoes were gnats ’’; unfortunately, no one at the 
time knew better—a fact of which the author seems 
to be ignorant. He describes my father as “a 
feroeious-looking, border-fighting English general 
with belligerent side-whiskers.’’ It appears that 
my colonel, in 1897, thought me an “ insane up 
start,’’ that I ill-treated my patients, that I bungled, 
that I made discoveries which turned out to b 
no diseoveries at all (just as every sound worker 
does), that I collected malarious Hindoos as a terrier 
colleets rats, and that I loved them if they wen 
full of malaria but detested them when they gu 
better, that I was illogical, that I was anti-scientific. 
that I wrote shrieking poems, that I tried to stop 
a cholera epidemic. and ‘‘ did not stop it '"'—an ex- 
perience which happens to many; that I wanted to 
throw my microscope out of the window. ‘* How 
he fidgetted,"" says the author. I was a ‘* mad 
poet." I was “lunatic Ross," I was *' wild as the 
maddest of hatters.” My work was done not by 
me but by one of my native assistants, whom th: 
author calls Mr. Mahomed Bux. I fished for trout 
in India—where they do not exist. I ‘* went wild," 
and then I ‘‘ blew up." He sums me up by saying 
that I failed regarding human malaria. That wher 
I wrote to Manson ‘‘ the theory is proved,” it wes 
not proved, according to this learned author, 

lt is clear from the author's own. writing that ^ 
knows little about the subject. On page 282, in li- 
scribing the parasites of malaria he says that thes 
“turn into little squads of spheres inside the m-l 
blood-cells'" and then that the spheres “turned sui 
denly into crescent shapes "! The author evident) 
does not know what every student of tropical moa 
cine has first to learn in the schools, and yet b 
presumes to teach others. On page 291, in a com 
pletely false statement about me, he confuses ti 
malarial pigment of the parasites with the parasit- 
themselves. If I were to expose and criticize ew 
false or inaccurate statement in his 20 pages abo: 
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iie I should have to write at equal length. He may 
have read parts of my '' Memoirs” in order to 
vilify me, but he has not understood them in the 
least, and he does not mention the Memoirs by name, 
On the whole I think, from the internal evidence of 
liis book, that he has obtained all that he does not 
know about me from my late ingenious friend, Pro- 
fessor Grassi, who started abusing me in the year 
1900 and continued to do so steadily ever since that 
date until his death last year. I gather the same 
thing also from the rest of his tenth chapter, which 
praises that eminent man, He admits on page 298 
that it was my work which helped ‘‘the learned, the 
expert, the indignant Battista Grassi to do those 
clean superb experiments that must end in wiping 
malaria from the earth. You might know that 
Giovanni Battista Grassi would be the man to do 
what Ronald Ross had not quite sueceeded in bring- 
ing off." So Grassi has been saying all this time! 
Unfortunately, scarcely any of Grassi's statements 
(as those of his admirer) are true. Long ago Robert 
Koch said that ‘‘ Grassi is a thief and a robber in 
scientific matters " (my '* Memoirs,’’ page 409), and 
Laveran described his doings as ''Mesquins et mal- 
honnétes (ibid., page 410). The ‘‘elean superb ex- 
periments’’ which the author of this book talks about 
were never made by Grassi. But I am not going to 
diseuss this old matter here. The facts have been 
exaetly stated, with references to all the pertinent 
literature, in my '* Memoirs," and recently in a 
paper by me in Science Progress, No. 78, October, 
1925, page 311. Grassi’s alleged work on white ants 
and on eels was done chiefly by S. Calandruecio 
(see this journal July 1, 1901). The author's state- 
ment on page 299, that Grassi had dene work on the 
mosquito theory of malaria before anybody had ever 
thought of the subject, is completely false. The 
statement in the author’s next paragraph, that in 
the year 1898, '' Grassi, knowing nothing of Ross, 
never having heard of Ross, went back to malaria 
amin,” is also completely false—Grassi mentions 
my work twice in the first page of the very first 
paper whieh he wrote on the subject, and in his next 
paper he admits having received my Report and 
one of Manson's artieles and specimens from him, 
and this was before he and his colleagues made 
any additions at all to our knowledge of the sub- 
ject. I have exposed this over and over again. 
The author's statement on page 308, that Grassi 
declared to the Lincei that ‘‘ it is the anopheles 
mosquito that carries malaria if any mosquito 
curries malaria " is utterly apocryphal, ns ean at 
onee be seen by consulting the original literature, 
whieh the author of this book has evidently not 
done, So also with nearly all of his other state- 
ments. The further adventures of Grassi, ns re- 
lated by Mr. Paul de Kruif, remind one of the equally 
surprising adventures of Sindbad the Sailor or of the 
late Baron Munchausen—but T really cannot take 
the trouble to expose the author’s inventions in 
detail. There are also fundamental errors in such 
other parts of this silly -book as I have had the 
patience to look through, but it is not necessary to 
mention them, 
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COLOMBIA AND ITS DISEASES.! 
‘Since the opening of the Panama Canal a few 
years ago more attention has been directed to the 


countries of Central America and the adjacent 
regions, including the Republie of Colombia, 


formerly known as New Granada, with its capital, 
Bogota, which oceupies the north-western portion 
of the South American Continent and actually 
borders on the district of Panama. With an area 
about thrice that of France or Germany, Colombia 
has a population-of about six million souls. 

Lying as it does beneath the Equator, Colombia 
is, geographically considered, a tropical country, but 
owing to the configuration of its surface, ranging 
from the coastal regions and low-lying river basins 





' ** Geografía Médica y Patologia de Colombia." Dr. Louis 
Cuervo Márquez. Bogota and New York: Camacho Roldam y 
Tamayo. 1915. 
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to the high mountainous regions of the Andes, it 
presents a great diversity of climate Hence five 
zones have been described as characterizing this 
variety of climate, namely : 

(1) The tierra ardiente, limited to a few regions 
such as the lower parts of the Magdalena River, 
where the stones are often so hot that they cannot 
be touched; (2) the tierra caliente, the hot region 
up to an elevation of about 3,000 feet , comprising 
the plains of the north, west and south- -east, and the 
great river valleys of the Magdalena, Nieta and 
Putumayo; (3) the tierra templada, or temperate 
zone, at elevations of from 3,000 to 6,500 feet; (+) 
the tierra fria, or cold region, from an elevation of 
6,500 to 10,000 feet ; and (5) the higher plateaux 
and mountain slopes. The bulk of the population 
are to be found in the temperate and cold regions, 
especially in and around the capital, Bogota, at an 
altitude of over 5,000 feet. 

The tropical low-lying lands, which are unsuitable 
for the permanent residence of white races, are 
characterized by the presence’ of mosquito-trans- 
mitted diseases, yellow fever, malaria and filariasis, 
and in the malarial districts, blackwater fever. 
Uneinariasis, known also under the names of tun- 
tun, imbombera, jipatera and tropical anemia, is 
the most extensive endemic disease in Colombia. 
Occurring in the same regions, but much less fre- 
quently encountered, is trichocephalosis, infestation 
with Trichocephalus trichurus. Dysentery, both 
amæbic and bacterial, occurs, and similar symptoms 
result from infections with the hwmatozoa of palu- 
dism, Balantidium coli, Trichomonas, Leishmanias, 
and nematode worms.  Spirochetal or recurrent 
fever, due to Spirocheti duttoni, S. obermeieri, 
and other species is encountered in many localities 
in Colombia. Ornithodorus moubata and O. turi- 
cata appear to be the transmitting ticks. Leprosy 
is widely spread throughout the country, occurring 
at all altitudes and at all temperatures and meteoro- 
logical conditions, Also widely generalized through 
Colombia is hypertrophy of the thyroid gland, 
known as coto, which may exist as the sole glandu- 
lar manifestation or may co-exist with eretinism. 

Although tube reulosis is world-wide in its distri- 
bution, and consequently Colombia does not eseape 
its ravages, nevertheless pulmonary tuberculosis has 
been distinetly rare in Bogota for the last thirty 
years, and the same may be said of tuberculous 
ineningitis and generalized tuberculosis. No doubt 
the altitude of Bogota exercises a favourable 
influence. 

Of the eruptive fevers, smallpox presents itself in 
widespread cpidemics, as does measles, with or 
without whooping eough and searlet fever, whilst 
dengue is occasionally encountered in limited areas. 
Beri-beri is also oeeasionally met with, and as it 
does not occur in epidemics, presents great diffi- 
culties in diagnosis, having to be differentiated from 
aleoholic neuritis, paludie cachexia, lumbar mye- 
litis, locomotor ataxia, pernicious anemia, uncinari- 
interstitial nephritis, and chica intoxication. 
practically limited to tropical 
carate or pinta, is ex- 


asis, 
A dermatosis 
America, known ns 





tremely common in Colombia, ‘where about four 
per cent. of the population is said to be affected. 
A patient.suffering from this disease is known as 4 
*' earatejo." The condition is an inoculable con- 
tagious dermatosis produced by the several varieties 
of the aspergilli and probably other species oí 
fungi, and transmitted by a similium and other 
insects, Clinically it is characterized by the pre- 
sence of patches, usually symmetrical, which vary 
in colour, there being black, blue, violet, red, yellow 
and white varieties. 

The presence of the cutaneous lesion usually pro- 
duces no repercussion on the general health of the 
patient, though very exceptionally they are accom- 
panied by fever and all the symptoms of a general 
infection. The topical application of mereurials to 
the affected patches constitutes the most effee.ve 
treatment. 

An alcoholic liquid prepared by the fermentation 
of maize, and known as chica, is a popular beveraze 
throughout the country, and it has been calculated 
that 250,000 litres of chico are consumed daily in 
Colombia. Intoxication by chica, accordingly, is 
extremely common.  Insolation, mountain sickness 
and snake-poisoning are all frequently observed, 
would naturally be expected in a country with th- 
geographical position and topographical characters 
of Colombia. 


F. E. T. 
> 


Annotations. 





The Causation of Malignant Neoplasms (J. 
Loudon, J. M. MeCormack, and N. Howard, 
Medical Journal and Record, May 5, 1926).—A 
‘similar pleomorphic micro-organism from every 
type of malignant growth with which the authors 
have worked has been isolated, including human 
carcinoma, mouse carcinoma, rat carcinoma, human 
sarcoma, rat sarcoma (Jensen), and Rous chicken 
sarcoma No. 1. The life-cycle of this pleomorphic 
micro-organism consists of three microscopically 
visible stages and of an ultramicroscopie or filtrable 
phase. Each of these microscopically visible stages 
can be grown in pure cultures and subcultures and 
at will, changed into pure cultures of another stage 
in its life-eycle. Injections of this miero-organism 
into animals, with a trace of infusorial earth, pro- 
duces malignant metastasizing growths. The mier 
organism can again be recovered in pure eulture 
from these primary and secondary animal growths. 
The pleomorphie organism described by Young ani 
Stearn, and by Sturdivant and Stearn appears to 
be similar to the micro-organism here described 
The micrococcus isolated by Nuzum, of Chicago 
from carcinomatous tissues and the ultramier- 
scopie organism described by Gye and Barnani 
appear to be individual stages in the life-cycle of 
this micro-organism. The specific factor of Gre 
contains the living specifie miero-organism deseribe: 
herein, though the organism has ‘been attenuat: i 
by the chloroform treatment. Human eareinor 
has been effectively treated by a serum antitoxin 
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Chilomastix Gallinarum, Morphology, Division 
and Cultivation (W. C. Boeck, American Journal 
of Hygiene, May, 1926).—Chilomastiz gallinarum 
occurs in the cecum of turkeys and chickens, It 
is readily transferred from one bird to another by 
the ingestion of material containing the motile or 
encysted organisms. It possesses three anterior 
flagella, one cytostomal flagellum, a large cytostome, 
ventral in position, an anteriorly situated vesicular 
nucleus, four blepharoplasts and a centrosome. 
The cysts are similar in shape to those of Chilo- 
mastic mesnili, but as a rule slender and of smaller 
dimensions. Division of the motile flagellate is by 
binary fission. - The nucleus passes through the 
several phases of mitosis. About twelve chromo- 
somes are formed. The parent blepharoplasts 
divide to form new ones and the new flagella and 
eytostomal flagellum appear as new outgrowths. 
The plane of division is morphologically longitudinal. 
C. gallinarum was cultivated for a period of six 
months in association with Pygolimaz gregarinifor- 
mis, an amceba, also from the turkey. The culture 
media used were either (a) Locke solution, 8 parts 
and human serum 1 part, or (b) the L.E.S. medium 
previously deseribed by Boeck (1924). The para- 
site, from cultures obtained from the turkey, was 
transferred to young chicks, either by feeding them 
with material from cultures or by injecting the 
material per rectum, C, gallinarum differs from the 
newly-ereated genus Tetrachilomastir (de Fonseca 
1916, 1920) inasmuch as it does not possess four 
free antérior flagella, It differs but slightly from 
C. mesnili from man, but is better accommodated 
in the genus Chilomastir than in the genus Tetra- 
chilomastix. 


Biological Studies on the Life-Cycle in the Genus 
Strongyloides Grassi, 1879 (J. H. Sandground, 
American Journal of Hygiene, May, 1926).—A 
review has been made of the literature on the genus 
Strongyloides and apparently there is nothing known 
definitely about the underlying causes which deter- 
mine the alternative modes of development that 
occur in a number of species of this parasite. The 
theories that were advanced by Leichtenstern and 
Darling to explain the phenomenon are found to be 
either insufficient or entirely inadmissible on further 
investigation. The belief that the direct mode of 
development is restricted to infections contracted in 
the temperate zones and that infections contracted 
in the tropies show only the indirect or heterogenie 
mode of development, whieh formed one of the 
main foundation-stones for Leichtenstern's hypo- 
thesis, is found to be untrue. The usual method of 
demonstrating the mode of development by the 
direct examination of small fecal cultures is un- 
reliable. The examination of cultures of larger 
amounts of material, using the Baermann isolation 
technique, reveals the fact that in a large propor- 
tion of infeetions, with various species of the para- 
site, both modes of development co-exist. It is 
further shown that by following infections over a 
considerable time the quantitative relationship be- 


tween direct and indirect development is subject to 
constant changes. Infections of certain abnormal 
hosts lead to changes in the life-cycle, and the sug- 
gestion is made that direct development in certain 
species originally arose following the introduction of 
the more primitive heterogenie parasite into new 
species of hosts. The parasitie female of Strongy- 
loides is at present held to be parthenogenetic; a 
cytological study of the gonads indicates that it is 
really hermaphrodite. This furnishes the basis for 
a theory that the direetion of development is deter- 
mined by the chromosomal constitution of the eggs, 
subsequent to fertilization, and that the sex of the 
rhabditiform generation is determined according ta 
whether the eggs are fertilized by sperm bearing or 
not bearing a heterochromosome. 


————————— 
Current Xiteratutt. 
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Some Factors Affecting the Propagation of Hook- 
worm Infections in the Asansol Mining Settlement, 
with Special Reference to the Part Played by Cock- 
roaches in Mines (A. C. Chandler).—Surface infesta- 
tion of the soil with hookworm larvie is practically 
entirely stopped for about six months of the year, 
due to desiccation, In consequence of this break 
in the continuity of re-infeetions, hookworm infection 
is relatively very light in the agricultural villages of 
the Asansol Mining Settlement, since annually 
about 60 per cent. of the infection acquired during 
the favourable monsoon period is lost before re- 
infection begins again. This lessens the degree of 
soil infestation at the beginning of each successive 
favourable season, and thus the infeetion is kept 
down to a low level, in spite of defweation habits 
whieh would otherwise favour a high degree of 
infection, 

In the mines ‘disused galleries, especially at the 
sides of streams, are used as defecation sites. Con- 
ditions of temperature and humidity are highly 
favourable for the development of hookworm larv:e, 
but in spite of the fact that there is no desiccation, 
no activity of Scarabeid beetles, and no domestic 
animals to feed on the fæces, the stools rapidly 
disappear, being eaten up by cockroaches. It has 
been shown that when worm eggs in fæces are 
eaten by roaches only a few pass through in viable 
condition, the rest being destroyed by the grinding 
organs in the proventrieulus. Only where numerous 
stools are daily deposited in a small area are any 
traces of old stools to be found. Roaches, there- 
fore, play an important part in the control of hook- 
worm infection in mines, and should be encouraged 
by trapping rats and mice, whieh prey on them. 
Only in stools collected in a much used place where 


the activities of the roaches could not keep pace 


with the deposition of fresh stools, was a relatively 
high number of hookworm found, The 
average eggs per gramme of fæces of these stools 
were over six times as great as in those found in 


eggs 
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scattered stools in the mine, and nearly five times 
üs great as the average eggs per gramme of 75 
people living in the eoolie lines on the surface 
Variations in the Potency of Digitalis Preparations 
in the Tropics (11) (R. N. Chopra and P. De).—Last 
year the authors published a paper pointing out that 
clinical and biological observations and chemical 
assays of tinctures of digitalis show that they 
undergo deterioration rapidly in a warm climate 
such as that of India, They also showed that 
tinctures freshly prepared from Digitalis purpurae 





leaf grown in Kashmir, Northern Himalayas, were 
quite active; but, unfortunately, digitalis is not 


grown on a large seale in Kashmir. The thera- 
peutie activity of the digitalis grown in Nilgiris is 
not great. It is grown on a commercial scale 
at Mungpoo, Eastern Himalayas, and when assayed 
biologieally, different specimens show marked varia- 
tions in their activity. These variations are probably 
due to the methods of drying and storing adopted. 
The outcome of this is that the practitioner does 
not know what is the strength of the preparation 
he is administering and is therefore faced with 
much uncertainty as regards the dosage he should 
employ and the therapeutie effects he may ex- 
pect to obtain. Parke, Davis and Co, have im- 
ported into India a very powerful tincture, the 
strength of which is 50 per cent. greater than that 
of the ordinary tineture of digitalis, It is known as 
Digifortis. This preparation is free from fat, is sold 
in convenient one-ounce bottles and is further pro- 
tected from oxidation by the use of carbon dioxide, 
It should not be used after twelve months after the 
date of manufacture, which is marked on the bottle. 
The dose advised by the makers is 8 minims, or 
U'5 c.e., but the authors have given 30 minims diluted 
with a little water, 
any discomfort to the patient or untoward effects. 
This preparation also gives good results in cases of 
heart failure with and without auricular fibrillation, 
The keeping properties of digifortis have also been 
tested and have been found excellent. 


The Treatment of Syphilis by Benzo-bismuth 
(S. B. Surti).—Benzo-bismuth has given satisfac- 
tory results in the treatment of syphilis in its various 
stages, but its use is not to be advocated in cases 
complicated with either gonorrhea or leprosy. In 
order to bring about a complete cure from a sero- 
logical point of view and to maintain complete im- 
munity from the disease, the directions accompany- 
ing each box of ampoules should be carefully fol- 
lowed. The advantages of this preparation are the 
following: (1) The small quantity that is injected 
not execeding 15 c.c. (2) The ease with which 
the drug is administered, either intramuscularly or 
subeutaneously. (3) The painlessness after injec- 
tion. (4) The uniformity of dosage. (5) The com- 
parative cheapness. (6) No liability to toxie sym- 
ptoms. (7) Complete solubility of the drug in a 
watery medium without leaving any particles in 
suspension, 

Muir).— 


classes: 


Medication in Leprosy (P. 
are divided into three 


Erternal 
Leprosy lesions 





on an empty stomach, without : 


. 

(1) Lesions, one or more in number, spreading radi- 
ally from the centres of infection, (2) Lesions, 
having the nature of a scar, left by the coalescence 
of the spreading areas. This charaeter of a scar is 
not always complete, as the infection may spread 
from the more superficial layers of the corium, which 
are first affected, to the deeper layers. Nedulati n 
may be superimposed on such lesions when condi- 
tions favour multiplication of bacilli in them 
(3) Glove-trophie type, due to the contraction of 
the newly-formed fibrous tissue around the axis 
cylinders in the long nerve trunks. Treatment oí 
leprosy is also divided into three divisions: 
(a) means which will eause improvement of the 
genera] health of the patient; (b) special remedies 
which may be given by the mouth or by injection; 
(c) external medication, The author has given his 
attention chiefly to the latter. He gives details of 
treatment by causties and surgical treatment of 
nodules and redundant skin, 


Some Observations on the Blood-Sugar after 
Treatment with Insulin in Diabetes (L. Ghoshal). — 
The summary of these investigations is as follows: 
The blood-sugar is higher than what is generally 
seen by the Folin Wu method, when it is done by 
the panereatin and Folin Wu method combined 
This excess of sugar is the combined sugar which is 
not easily break: able. The sev erity of diabetes dv- 
pends on the amount of the combined sugar; the 
less the combined sugar the more severe the cise 
and vice versa. Insulin treatment increases the 
combining power of the blood and thereby dimi- 
nishes the sugar. It is possible that in this way i 
prevents the breaking down of fat and thereby pre- 
vents acidiosis. 





————9—————— 

Aiebictos. 
“ PnorozooLoGY." | By Dr. C. M.  Wenyon. 
Bailliére, Tindall and Cox. Price 48s. net. 


Two QvksTIONS or PRIORITY. 


This fine work of two volumes and no less than 
1563 pages, besides prefatory matter, deserves 3 
close review—which I, for one, am hoping to hi 
nble to give or obtain for it; but as I am shortly 
proceeding to India and the Federated Mali 

States, I may not have time to do justice te it 
before my departure ; there are, however, two smil. 
points of priority in it which should be touched 
upon at once 

Questions of priority are always thorns in the 
flesh to those unfortunate pe ople who feel them- 
selves impelled to write textbooks, However jts 
and accurate they endeavour to be they are ot 
to attack by both parties who may be disputir: 
any given question; and as the literature is some 
times very involved, they do not always have 4 
happy time of it—just like those good people v! ' 
attempt to settle family disputes, T have pi’ 
Dr. Wenyon in this respect; but must confess th: 
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so far as my knowledge goes, he has done ample 
justice to the utmost of his ability; though, with 
‘so much matter to survey, histories of discoveries 
are apt to be pushed into corners, especially in 
a book which is both zoological and medical. I 
think, however, that it may be useful to add the 
following notes to his, namely, on the subjects of 
(1) Leishmania, and (2) the very old malaria- 
mosquito discussion, 

His principal historical notes on Leishmania will 
be found on page 397. "They are perhups too short 
when we consider the interest of the theme. The 
leading papers were published in 1903 and are 
correctly recorded, © Leishman's paper of May 30, 
903, was certainly the first which accurately de- 
seribed the Leishman-Donovan bodies; but he had 
found them in only one ease, in 1900, not ''in 
esses," ns Wenyon states. It is not quite clearly 
set, forth in Wenyon's book that Leishman thought 
they were trypanosomes which had degenerated in 
dead tissue, although (as I said at the time) the 
absence of any stained flagella might have warned 
him against such a hypothesis. It was really the 
work of C. Donovan, in Madras, which led to the 
discovery that Leishman's parasites were quite 
new ones, and were not trypanosomes at all. He 
sent specimens to Dr. Laveran and to myself in 
the same year, and when we saw them we at once 
and simultaneously verified his supposition that we 
had a new organism to deal with, My first paper 
was sent to the British Medical Journal on October 
24, 1903, but did not appear until November 14 
(sce ibid., November 21, 1903, page 1359, for an 
editorial verifieation of that former date). In the 
meantime I had written to Laveran and told him 
of the diseovery of the new parasite, He immedi- 
ately informed me that he had come to the same 
conclusion; and his paper actually appeared in the 
Bulletin. de U' Académie de Médicine, November 8, 
1903. In this he suggested the specifie name Piro- 
plasma donovani, In a second paper, of November 
28, | questioned this generie classification and, 
while accepting Laveran's specifie name, proposed 
a new genus, Leishmania, which has now been 
adopted. Donovan's first observation of the para- 
sites was made on April 9, 1903, and was quite in- 
dependent. of Leishman’s observation, whieh had 
not then been published, and he deserved very 
great eredit in the discovery, Leishman had ob- 
served the characteristic of the two associated 
chromatin bodies in the parasites, though his 
photographs did not show this. Donovan also had 
noted the same double nucleus; and it was his 
observations, carried out on a number of eases, 
which proved that we had a new parasite to deal 
with, In my opinion the discovery should, there- 
fore, be attributed to both these distinguished ob- 
servers. See also my paper with a coloured plate 
in the Thompson Yates Laboratory Reports, Vol. V, 
Part 2, 1908. F. Marchand had also seen the 
bodies and sent me a specimen of them later; 
but he thought that they were fragments of nuclear 
matter, and did not deseribe the double nucleus. 
T. W. Wright also found the bodies independently 





about the same time In a case of orienta] sore and 
clearly described the double nucleus and named the 
parasites; but his paper was not published until 
December, 1903 (Journ. Medical Research, x, 472). 

On pages 909-911 of his book Wenyon gives a 
very fuir account of the malaria-mosquito discovery 
made in 1897-08. I see that in his bibliography, 
page 1485, he says that my Report on the Cultiva- 
tion of Proleosoma was dated May 21 (which is 
quite correct) but that it was ''issued October, 
1808." As a matter of fact that was the date of 
the official issue which, as everyone knows, is often 
very different from the real date of issue, This 
was June, 1898, when thirty or forty advance copies 
of the work were sent from India to Europe, 
America and elsewhere—see my ‘‘ Memoirs ” (Mur- 
ray, 1923), pages 288 and 332, Manson received a 
number of these copies and forwarded some of them 
to Italy, presumably in July, at the end of which 
month he gave a full address to the British Medicai 
Association at Edinburgh, largely based on my re- 
port, regarding the whole of my researches, includ- 
ing the infection of healthy birds in July, notified 
to him by telegram. This address was printed with 
my drawings in the JOURNAL or TROPICAL MEDICINE 
for August, in the Lancet, August 20, and in the 
British Medical Journal, September 24, 1808. My 
own report, already mentioned, contained full de- 
tails of the new and diffieult technique, with draw- 
ings of the mosquito-cycle of Proteosoma, and must 
have reached far and wide about the same time as 
Manson’s address, In fact, no scientific discovery 
could have been more fully published than was this 
one during August and September, 1898. I may 
ndd that two papers by me and one by Manson, 
all announcing my work, but less completely, had 
already appeared, and that yet one more on the 
infection of birds appeared in October. "These 
papers of ours hold complete priority in date of 
publication, 

Yet Dr. Wenyon, with true scientifie caution, 
dares only to remark, on page 910 of his book, that 
‘Grassi may have been, and probably was, influenced 
and guided to some extent by what he had heard of 
Hoss's discoveries," It is not a matter of mere 
probability, but of complete certainty, that Grassi's 
work was not only '' influenced and guided to some 
extent " by mine, but was based entirely upon it, 
and that Grassi had not only heard of my dis- 
coveries, but had fully studied the literature. This 
is proved, apart from other evidence, by their own 
published admissions weeks before Bastianelli, 
Bignami and Grassi reached any real result at 
all—which was not until November, 1898, at 
earliest. In his very first publication of 1898, 
dated September 29 (Policlinico, October 1), G. 
B. Grassi refers to my work in the third and 
the sixth paragraphs of his article. In his next 
paper on the subject (Lincei, Vol. VII, page 285, 
seduta del 6 novembre 1898), Grassi mentions 
Manson and me several times and admits having 
received “ alla fine di settembre," not only Man- 
con's address to the British Medical Association, 
but also some of my proteosoma mosquitoes through 
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Manson from India, and a *: Memoria del Ross,’ 
which could have only been my Report on the Culti- 
vation of Proteosoma itself, forwarded to him by 
Manson, The first Italian result of any value at 
all was achieved by A: Bignami, in the experimental 
infeetion of the man Sola, whieh was proved on 
November 3 (but was only a repetition of my pre- 
vious infection of birds in July). This was pub- 
lished by Bignami in his first paper of 1898 (Bull. 
R. Acad. Med. d. Roma., November 15), of which 
a translation appeared in the Lancet, December 3 
and 10; and in this paper (page 1402) Bignami not 
only admits receipt of my lteport, but discusses the 
work of Manson and myself at length. The very 
first alleged observation of the mosquito-cycle of 
any of the malaria parasites by these workers was 
not recorded until December 4 (Atti d. R. Accad, d. 
Lincei, Vol. VII, page 313, inviata il 28 novembre, 
1808). In this paper, Bastianelli, Bignami and 
Grassi not only refer to my original discovery of 
August 20 and 21, 1897, concerned with human 
malaria in “‘ dappled-winged " mosquitoes, and 
published a year previously (December 18, 1897), 
but express the view that these mosquitoes were 
actually Anopheles claviger, and mention several 
times me and my work on Proteosoma, which had 
been fully published by Manson and myself more 
than four months previously. Dr. Wenyon men- 
tions only one of these four papers in his biblio- 
graphy and appears not to have read them, I shall 
be glad to show original copies of all of them to him 
or to anyone else who desires to see them, 

If he requires further evidence that these observers 
were quite familiar with my work he will find it in 
my '' Memoirs " (which also he does not mention 
in his bibliography), in the letters to me from 
Dr. Edmonston Charles from Rome, from Novem- 
ber 4 to December 2 (pages 336 to 847 of my 
'" Memoirs "), Charles visited Grassi and Bignami 
and described all that they were doing at the time. 
On November 4 he writes: '' It has been a cause 
of surprise to me how very closely they have followed 
all that you have done, and how fluently they talk 
PE the details of your work." On November 

5, he wrote again to me: '' I went to Professor 
Grossi à laboratory and showed him one of your 
preparations (third day, from the sparrow), show- 
ing pigments, &c., in the walls of the mosquito's 
stomach." This specimen had been lent to him for 
this very purpose by Manson, Then Charles adds: 
'" He (Grassi) had before him The British Medical 
Journal with your paper of the 18th December, 
1897, and seemed perfectly satisfied. that your 
deseription of the mosquito referred to the Ano- 
pheles claviger.’ What more evidence is required? 
I shall be glad to show the originals of these letters 
also to anyone. It was not until a year and a half 
luter that Grassi elaimed in his '' Studi di uno 
Zoologo " to have made the whole discovery “ in- 
dependentemente da Ross.” 

Tt is an obvious rule that priority in the discovery 
of the life-cycle of any biological group belongs to 
him who first. de monstrates that’ life-evele in any 
species of the group—often a very dificult task, 








It is absurd to pretend that those who afterwards 
find the same life-cycle in other members of the. 
same group—generally an easy task—deserve an 
equal credit. 

The life-eyele of the Plasmodiide in mosquitoes 
was diseovered by Manson and myself, first partly 
in the case of P. falciparum in dappled- winged mos- 
quitoes (obviously Anopheles) in 1897, and then 
completely in the case of P. relictum (Protevsoma) 
in Culex fatigans next year. The priority belongs 
to us—not to those who merely extended our re- 
sults, months afterwards, by finding precisely the 
same life-eycle for other species of the group 
I could easily have done the same thing but 
for the two interruptions which the Indian autho- 
rities imposed upon me just when I was able to 
undertake the work. I did do the same thing some 
months later in Sierra Leone, within a few weeks. 

Unlike me, Bastianelli, Bignami and Grassi were 
able to name their mosquitoes owing to Ficalbi's re- 
cent work on Italian mosquitoes. They were able to 
stain their specimens by the Romanowsky method: 
while I was always too busy with my fundamenta| 
differential experiments which established the theory 
to attempt such details. It was owing to A. Big- 
nami that P. vivaz was also found to develop in 
Anopheles; and he deserves by far the chief credit 
in all the Italian work. Otherwise that work was 
secondary in nature and was simply on a par with 
exactly similar work which has now been carriei 
out almost everywhere, 

The discovery of conjugation in Plasmodia was 
made by W. G. MacCallum in 1897, quite in- 
dependently of me, and enabled Manson to explain 
my initial results. It need not be discussed here; 
but it added, of course, a fundamental item to the 
genera] theory. 

I must repeat that my work was done, not in 
the interests of general parasitology, but solely in 
order to diminish human sickness and mortality 
It could not possibly have been carried further 
than it was in the short time allotted to me up to 
August 13, 1898, when I was obliged to leave Ca 
cutta in order to investigate kala-azar in Assam. 

The fundamental discovery was made, after more 
than two years’ constant failures with many species 
of Culieines, on August 20, 1897, when I found 
the *' pigmented cells '" in the stomach-wall of 5 
t dappled-winged °’ mosquito, bred from the lire: 
and fed on a ease of Plasmodium falciparum. This 
indicated both of the two unknown quantitirs. 
namely, the form and position of the parasites in 
the inseet, and the type of mosquito concerned: 
and all that has been done on the subject sine 
then has been an easy consequence of that fortunat: 
observation, The discovery was fully published 
with drawings of the cells and remarks by Mans: 
and others, in the British Medical Journal << 
December 18, 1897, page 1786, nearly a year bein 
Grassi and Bignami obtained definite results; sr: 
from that paper alone they, or anyone else, eo! 
have readily followed (and did follow) my work 


Rowarp Ross 
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OBSERVATIONS ON THE PATHOLOGY OF 
THE CENTRAL NERVOUS SYSTEM IN 
MALIGNANT TERTIAN MALARIA, WITH 
REMARKS ON CERTAIN CLINICAL PHF- 
NOMENA. 


By Jouw Gorpon THomson, M.A., M.B., Ch.B., 
Director, Department of Protozoology, 
AND 


S. ANNECKE, M.A., M.B., D.P.H., 


Demonstrator, Department of Protozoology, 
London School of Hygiene and Tropical Medicine. 


INTRODUCTORY. 


ON a visit to England Professor Carly Seyfarth 
drew attention to certain interesting histo-patho- 
logical changes of common occurrence in the central 
nervous systems of cases which had died as a result 
of comatose malaria. 

The observations of Margulis (1914), Dürck (1917), 
Fränkel (1917), Oesterlin (1920), Weingartner 
(1920), Marinescu (1920), Obregia and Popea (1924), 
Freifeld (1924), Dürck (1925), and Seyfarth (1926), 
have demonstrated that, in a large number of cases 
which have succumbed as the result of an attack ot 
pernicious malaria, nodules may occur in the sub- 
cortical area of the cerebrum and more rarely in the 
cerebellum, which Dürek and Seyfarth consider may 
be of the nature of true granulomata. These char- 
acteristic lesions of the central nervous system 
would seem to place malaria amongst that group of 
diseases associated with multiple sclerosis. As little 
attention has been directed to the study of these by 
English workers, an examination of a considerable 
amount of brain material in our possession was 
undertaken. The possible far-reaching consequences 
of such lesions on the mental attitude and general 
nervous system of patients who have suffered from 
infection with Plasmodium falciparum, would seem 
to merit further careful clinical observation, especi- 
ally in cases associated with previous attacks of 
coma, 


THE PATHOLOGY OF THE CENTRAL NERVOUS SYSTEM 


WITH SPECIAL REFERENCE TO THE SO-CALLED 
'" MALARIAL NODULES ” or '* MALARIAL GRANU- 
LOMATA.'' 


An examination of the literature of the histo- 
pathology of the central nervous system in malaria 
points to the fact that most of these observations 
have been conducted on cases which have suc- 
cumbed to coma due to severe infections with P. 
falciparum. Post-mortem examination of malarial 
tissue in the pathological laboratory is often a very 
rapid event, consisting of the taking of a few brain 
smears or the removal of random samples of cortical 
tissue for diagnostice purposes. There is need for a 
more thorough and systematic examination of the 
various areas of the cerebrum, cerebellum, pons, 
medulla, spinal cord, &e., if the knowledge of the 


ii 


various changes and lesions in the central nervous 
system associated with malaria is to be increased. 

Early observations on the pathology o£ the brain in 
malaria were made by the Italian workers, a good 
account of which is given in the monographs of 
Marchiafava and Bignami (1894) and Mannaberg 
(1894). The treatise of Laveran (1907) added fur- 
ther observations on the subject, and more re- 
cently Cerletti (1909) and Lafora (1912) have given 
details on certain cell changes. 

Macroscopically in section the brain substance has 
a distinct smoky grey to brownish appearance due 
to the numerous pigmented parasites. (idema, 
hyperemia, and punctiform hemorrhages of varying 
gradation are usually visible to the naked eye in the 
white matter. The meninges are slightly infil- 
trated, the vessels congested, and actual hemor- 
rhages may occur, Monier-Vinard, Paisseau and 
Lemaire (1916) have described the cellular reaction 
in these and found it to be chiefly lymphocytic in 
type. Polymorphonuclears are rare, but mono- 
nuclears and endothelial cells oecur in increased 
numbers. In some cases under examination the 
subarachnoid connective tissue showed a diffuse 
small-celled infiltration which was chiefly perivas- 
eular, but also diffuse, that is, not confined to the 


perivascular spaces, Laveran described lepto- 
meningitis, and Dürck has confirmed this. The 


most obvious microscopical feature in the cortical 
and subcortical areas of the cerebrum and cere- 
bellum is the more or less complete blockage of the 
brain capillaries with parasitized red cells, which, 
owing to their tendency to clump together and stick 
to the endothelial cells at the periphery of the 
vessel, cause cedema, stasis, thrombosis and punc- 
tiform hemorrhages. The capillary vessels seem 
to be inereased in number, but this is possibly more 
apparent than real, since, owing to their engorge- 
ment, they are rendered more obvious. The endo- 
thelial cells lining the vessels are actively phago- 
eytic; their protoplasm tends to swell and become 
vacuolated and contain substances of a fatty or 
lipoid nature. These cells become detached from 
the vessel walls in large numbers and may be seen 
in acute pernicious malaria circulating in the peri- 
pheral blood in various stages of degeneration. 
Further, they may aid very materially in the for- 
mation of thrombi in the minute capillaries. Lafora 
(1912) noted that the adventitial cells appeared to 
be greatly degenerated and pyknosed. Further, 
these cells showed a tendency to detach themselves 
and to penetrate the nerve tissues forming the so- 
called ** Stábehenzellen." In the adventitial spaces 
lymphocytes may be seen, and, according to Cer- 
letti (1909), plasma cells sometimes occur in the 
lumen of the vessels and in the lymphatic spaces. 
The perivascular lymphatic spaces, according to 
Freifeld (1924), are more distinct, due to cdema, 
and he thinks these are the transition stage of a 
pericellular infiltration. Several authors state 
there may be extensive degeneration of the ganglion 
cells (Lafora, 1912; Dürek, 1926), which often show 
extensive chromatolysis with swelling and vacuo- 
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lation of the cytoplasm, loss of Nissl granules 
accompanied with degeneration of the medullated 
fibres. Lafora records the presence in the grey 
matter, and still more abundantly in the white 
matter, of astrocytes, large cells with thick inser- 
tion feet and showing very marked cystie degenera- 
tion of the protoplasm. Such cells are frequently 
described in other acute processes, e.g., paresis. 

Punctiform hemorrhages occur most commonly 
in the subcortical area, but also are found, though 
less frequently, in the cortex. It is a curious 
feature that the red cells in these areas seldom 
show parasites, although the neighbouring capil- 
laries are packed with parasitized cells. Finally, 
we have the description of the so-called '' malarial 
nodules " or ‘‘ malarial granulomata '" studied by 
Margulis (1914), and the other observers. 

Various portions of the cerebrum of twelve cases 
of malignant tertian malaria, in which death was 
directly due to coma, were examined by us, and, 
in two of these, cerebellar tissue was also studied. 
Our object was to establish the frequency of these 
so-called '' malarial nodules '" or ‘‘ malarial granu- 
lomata " cited by various German workers. In 
three, these lesions occurred in the subcortical area 
of the cerebrum, and in one they were also found 
in the cerebellum. One brain in partieular, from 
which the photomicrographs appended in Plates I 
and II were taken, showed numerous lesions asso- 
ciated with punctiform hemorrhages. These appear 
to have been noted first by Margulis (1914), and his 
observations were confirmed by Dürck (1917) and 
others. The most typical of these lesions in the 
present series occurred in the subcortical area of 
the cerebrum immediately subjacent to the deepest 
layer of the cortex; they were closely associated 
with the presence of numerous punctiform hæmor- 
rhages in the subcortical regions of both cerebrum 
and cerebellum (vide Plate I, figs. 1 and 5, and 
Plate 1I, fig. 2). 

In a characteristic nodule (vide Plate 1, figs. 2 and 
3, which are taken at a magnification of approxi- 
mately 200 diameters, and Plate II, figs. 3 and 4, 
at a higher magnifieation, namely, 500) there is a 
central capillary containing parasites surrounded 
by a perivascular necrotic area. Around this is a 
circle of proliferating glial cells, and, forming a ring 
around the glial eells and intermingling with them, 
are numerous red blood-cells with no parasites. 
Margulis (1914) noted the zone of extravasated 
red, blood-corpuscles surrounding the perivascular 
necrotic area. The radially placed proliferating 
glial cells may show mitotic figures, and their nuclei 
are often bayonet-shaped, the whole arrangement 
of a typical nodule suggesting an aster. Margulis 
attributes these nodules to stasis and thrombosis 
in the neighbouring capillaries, and draws an 
unalogy to the sclerosis which occurs in other organs 
due to attempted repair. He also found them in 
the optic thalamus, Diirek (1917 and 1925) has 
carefully studied and illustrated the pathology of 
these lesions. He considers the perivascular masses 
to be a result of the action of the malarial toxins, 


and that they can be regarded as a defensive inflam- 
matory process. Further, he advances the view 
that they are comparable to true granulomata, which 
are capable of producing multiple sclerotic areas. 
He never failed to find these nodules in pernicious 


malaria. Changes seen in the brain of typhus cases 
somewhat suggest the malarial granuloma, but 


Spielmeyer (1919) has pointed out that the cell 
masses found in the brain of the former can be dif. 
ferentiated from those of malaria in that there was 
no necrosis and no radial symmetry of the glial cells. 
Friinkel (1917) noted nodules in one case, and 
Oesterlin (1920) in 24 cases found localized glial pro 
liferation four times in the cerebrum, twice in the 
cerebellum, and onee in both cerebrum and cere- 
bellum. The same author describes them once in a 
case of tertian fever which succumbed to an inter- 
current disease, and once in a case of blackwater 
fever, 

Weingartner (1920) gives a good description of 
these lesions and states that the glial cells obvi- 
ously proliferate around a previous capillary hemo- 
irhage—the latter being possibly due to stasis and 
thrombosis. Dirck, however, found them unasso- 
ciated with hemorrhages. Marinescu (1920) noted 
their occurrence in association with hemorrhages. 
and stated they were due to an irritative reaction 
either from the hemorrhage or malarial toxins, as 
nearly all of them were encountered on the course 
of a vessel., 

Obregia und Popea (1924) described them in two 
eases, and also gave the size of these nodules, 30 to 
150 microns in diameter. Freifeld (1924) in Russi: 
reports them in pernicious and also from a case of 
quartan malaria. 

Seyfarth (1926), in his description of the path- 
ology of malaria, gives an excellent account of these 
nodules, emphasizing the fact that they are capable 
of producing a multiple sclerotic condition. He 
further states that, in the recovery of patients with 
such lesions, the brain can never recover the former 
quality or functions, and, apart from gross lesions 
memory disturbances are marked in quite 50 per 
cent. of all serious cases. 

In the case illustrated the most striking featur: 
was the association of these so-called granulomats 
with numerous punctiform hemorrhages. Thes- 
hemorrhages also occurred in the cerebellum of the 
same case, and figure 4, Plate I, shows one into th- 
cortex of the cerebellum; fig. 5 in the same plat 
shows a hemorrhage into the subcortical area ~f 
the cerebellum, with a commencing necrotic cenim 
unaltered red cells being arranged in a circle aroun. 
the periphery. 

Fig. 1, Plate II, shows the blocking of a capillars 
in this brain with parasites. There seems undoub: 
edly to be a relationship between the hzmorrhac:- 
and the granulomata—the hemorrhage being as i 
were the precursor. Fig. 3, Plate I, shows one | 
these nodules, and the one on the left of the phot 
graph shows the capillary opening into the res | 
of the lesion, which has already necrosed in th 
centre. Curiously enough, there are seldom pars- 
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sites in the extravascular corpuscles which form a 
ring around the necrotic area. It is difficult to 
explain the presence of these unaltered red blood- 
cells forming a ring around the outside of the nodule 
and intermingling with the circle of glial cells. 

Although these so-called granulomata are possibly 
independent of hemorrhages (Dürck 1925) and due 
to continued irritation from toxins, these observa- 
tions lead us to consider they may frequently result 
from hemorrhage. It might be presumed that, as 
central necrosis progressed in the hemorrhage, it 
called forth on the part of the tissue a reaction stim- 
ulus, namely, glial proliferation. This would pro- 
ceed until healing was complete, leaving a scar. 
Different stages of this process occur in the figures 
(vide Plate I, figs. 1, 2, 3, 4 and 5, and Plate IT, 
figs. 2, 3 and 4). Unaltered red cells can be seen 
at the periphery intermingling with glial cells, 
especially in Plate 1I, figs. 3 and 4, showing the pro- 
cess is incomplete. 


NEUROLOGICAL SEQUELZ RESULTING FROM MALARIA. 


The mental manifestations and general nervous 
symptoms of acute and chronic malaria have 
received a considerable amount of clinical attention, 
and, while numerous pathological studies have been 
made, it cannot in most instances be said that these 
have been correlated with the clinical observations 
noted before death. 

While malaria, per se, can produce protean neuro- 
logical phenomena, it is evident that many of those 
quoted were probably influenced by heredity, arterio- 
sclerosis, cardiac disease, syphilis, aleohol, or some 
other concomitant infection which had been over- 
looked, Certain neuroses and psychoses may be 
coincident with an attack of malaria or even pre- 
cipitated by it, but the primary causal factors may 
be due to other causes which can only be deter- 
mined by further observations. 

It is impossible to discuss fully in this communi- 
cation the varied clinical manifestations attributed 
to malaria of the central nervous system, but, from 
a study of the pathology of brain lesions associated 
with coma, this disease in after-life might have far- 
reaching results. 

For convenience in clinical studies of the nervous 
symptoms encountered it would seem useful to con- 
sider them in two groups, namely, those associated 
with acute malaria, and the various mental and 
nervous conditions of a more chronic character in 
patients no longer suffering from acute symptoms. 
In these two groups there may be an overlapping 
in that certain symptoms of the first may be carried 
over and become chronic in the second owing, as 
has already been indicated, to more or less gross 
lesions causing permanent damage and imperfect 
repair. It is this latter condition it is desired to 
emphasize owing to the pathological observations 
noted in this paper. 

As a result of severe acute malaria the following 
definite clinical manifestations have been encoun- 
tered by various authorities: attacks of an apo- 
plectie nature, i.e., sudden unconsciousness with 
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little or no premonitory symptoms, hyperpyrexia, 
convulsions, epileptiform seizures, uncontrollable 
sweating, chorea, bulbar paralysis, cerebellar dis- 
turbanees, hemiplegia and paraplegia; localized 
nerve lesions confined to definite nerves such as the 
third or seventh, multiple sclerosis, amaurosis, peri- 
pheral neuritis, mental disturbances common in 
acute malaria such as coma, delirium, violence, 
aphasia, loss of memory, confusion, depression, 
excitement with violence or symptoms of insanity 
such as dementia præcox or delusional insanity, 
meningeal symptoms, 

Although the severe pathological conditions asso- 
ciated with coma due to Plasmodium falciparum can 
produce the protean clinical symptoms encountered, 
many suggestions have been put forward to explain 
them, for example, punctiform hemorrhages, ædema 
(due to the interference with the capillary circula- 
tion), foci of softening in the nervous system due to 
thrombi, toxins in the blood, alterations in the blood 
itself, malarial cachexia, focal anæmias produced by 
interference with the circulation, polyneuritis due to 
the action of circulating toxins in the peripheral 
nerves or the cedema of the spinal meninges result- 
ing in a compression of the nerve roots and finally 
sclerosis of multiple character resulting from the 
repair of numerous necrotic foci. 

As a general rule almost all of the above symptoms 
associated with acute pernicious malaria quickly 
respond to treatment, but it would seem that those 
mental and nervous symptoms of a more chronic 
character, attributed to previous malaria, require 
further study by careful clinical observation, co- 
related with the malarial history. Various degrees 
of mental impairment such as depression, loss cf 
memory of varying degrees, &e., might conceivably 
result from the grosser lesions described above. 


DESCRIPTION OF PLATE I. 


PraATE I.—Photomicrographs. Magnification approximately 

Fic. 1.—H#morrhage into subcortical layer of cerebrum, 
showing ruptured capillary with extravasation of red blood- 
cells and very early glial proliferation. This may develop into 
Fig. 2. 

Fic. 2.—This shows typical necrotic area with centrally 
placed capillary surrounded by area of necrosis; proliferating 
glial cells intermingled with red blood-cells can be seen around 
this necrotic area. 

Fic. 3.—Two areas of necrosis. 
capillary coming into area from periphery (lower edge). 
hand one shows capillary in centre of area. 

Fic. 4.— Hemorrhage into cortex of cerebellum. Capillary 
traversing picture towards right edge plugged with parasites 
and pigment. 

Fic. 5.— Hemorrhage into subcortical Javer of cerebellum. 
Central necrotic area surrounded by radially placed proliferating 
glial cells, interspersed with red blood-corpuscles. 


Left band one shows 
Right 


DESCRIPTION OF PLATE II. 


PLATE II.—Photomicrographs. Magnification approximately 
500. 
Fic. 1.—Capillary vessel filled with pigmented parasites. 

Fic. 2.—Hemorrbage into subcortical layer of cerebrum 
showing red blood.corpuscles among which can be seen early 
proliferating glial cells. 
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Fic. 3.— Typical so-called granuloma in subcortical layer of 
cerebrum. Necrotic area with centrally placed capillary filled 
with parasites and pigment. Endothelial lining of vessel 
desquamated and shed ; area of necrosis surrounded by 
proliferating glial cells interspersed with red blood-cells. 


Fia. 4. — Typical so-called granuloma. .Neerotic area in sub- 
cortical layer of cerebrum. Centrally placed capillary with 
area of necrosis surrounding vessel and outside this glial 
proliferation and red blood-corpuscles. 
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FURTHER EXPERIMENTS WITH 
GONGYLONEMA OF CATTLE.—II. 


THE 


By H. A. BavLis, M.A., D.Sc., 
A. LESLIE SHEATHER, D.Sc., M.R.C.V.S., 
AND 
W. H. Anprews, D.Sc., M.R.C.V.S. 


(1) INFECTION oF Pigs. 

In a previous paper (1926) we have recorded the 
negative result of an attempt to infect pigs with 
the cattle form of Gongylonema (generally knowu 
as G. scutatum, but believed, on morphological 
grounds, to be identical with the G. pulchrum of 
swine). This result was somewhat surprising, 
and we thought it desirable to repeat the exper- 
ment, which has accordingly now been done, this 
time with positive results. 

On April 14, 1926, two pigs were fed with cock- 
roaches (Blattella germanica) which had been ex- 
perimentally infected with the larve of the cattle 
Gongylonema. 

One pig, which may be called A, received 5? 
Blattella which had been fed with eggs from worms 
obtained from an experimenta] calf. Many of these 
ecckroaches were very small, and they included only 
about 11 full-grown or nearly full-grown specimens. 
The second pig (B) received 28 Blattella, mostly 
full-grown, which had been fed with eggs from 
worms obtained from two experimental sheep 
(The original stock of worms from which both the 
calf and sheep had been infected previously wa: 
derived from cattle in the Trentino, Italy.) 

On July 30, 1926 (107 days after the infective 
feeding), both pigs were killed, and post-morten 
examination revealed 14 specimens of Gongyl 
nema in the mucous membrane of the mouth and 
csophagus of A, and 9 specimens in that of the 
mouth of B. The individual worms were distributed 
as follows :— 


" Cheeks and Sides of " 
Pig gums tongue @-opbagus 
A ER 5 TT 6 335 3 
B i» 5 S 4 isa nil 


All the worms were small, but they appear! 
to be mature, many of the eggs in the utr. 
of the females already containing fully-forme: 
embryos. The largest female (in pig 4) was abou: 
37 mm. long, and the largest male was abor 
24 mm. The largest female in pig B was abor 
31 mm. long. Although ample time appears | 
have been allowed for the development of the worm: 
to maturity, these measurements are distinc?! 
below the average for the form (“ G. scutatum 
naturally occurring in ruminants, but are in clos 
agreement with those given by various describers 
for the supposed distinct species, G. pulchrum st- | 
G. ransomi, found in pigs (see Baylis, 1925). T^ | 
left spieules of six males measured about 12, ! 
9, 12, 9°5 and 10 mm, respectively. 

The result of this experiment seems to lend c: 
siderable support to the view already expressed " 
one of us (Baylis, 1925) that the forms known 
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G. pulchrum, G. ransomi and U. scutatum are but 
4 single species. It may perhaps be pointed out, 
iurther, that specimens of Gongylonema hitherto 
found naturally occurring in pigs appear (like those 
in the present experiment and like the few examples 
known to have occurred in man) not uncommonly 
to have been situated in the mucous membrane of 
the mouth and tongue rather than in the esophagus. 
It is not unusual to find that a somewhat abnormal 
position is taken up by a parasite when it finds 
itself in an abnormal host, and correlated with this 
is the further fact that nematodes, in these cireum- 
stances, often fail to attain the size usual in their 
proper hosts. It may be suggested, therefore, that 
very possibly both the pig and man are but acci- 
dental hosts of the species which normally inhabits 
the esophageal lining of ruminants (cattle, sheep, 
goats, &e.). 


(II) EXPERIMENTS WITH THE INFECTIVE Larv®. 


(a) Their Power of Living in Water. 

The life-history of Gongylonema involves an in- 
sect intermediate host—either one of several dung- 
feeding beetles or one of several species of cock- 
rcaches, In order to become infected, the final 
host must either swallow the insect containing the 
intective (‘‘ third stage ’’) larve, or must come into 
contact by some means with these larve after 
their liberation from the insect. In all probability 
the former is, for most animals that harbour Gongy- 
lenema, the usual means of infection. It is almost 
certainly so in the case of rats, which will readily, 
and even eagerly, devour the cockroaches which 
harbour the larve of Gongylonema neoplasticum. 
In a former experiment (see Baylis, Pan and 
Sambon, 1925) rats were infected with the Gongy- 
lonema of cattle by administering to them, in 
water, larvie dissected out from their intermediate 
hosts, It is clear, therefore, that it is not essential 
for the larvae to be ingested while still contained 
in their capsules in the insect host, and to be 
liberated therefrom in the final host’s digestive 
tract, Moreover, larvæ had sometimes been ob- 
served to remain alive in water for some hours in 
the laboratory. 

It was thought desirable, therefore, to carry out 
some experiments in order to determine (a) whether 
the larve would actively emerge from their insect 
hosts if these happened to fall into the water, and 
(b) if so, how long the larve could survive in water. 

Experiment 1.—Accordingly, 12 cockroaches 
(Blattella germanica), from a batch previously 
infected by feeding with eggs of the cattle Gongy- 
lenema, were killed by one of us (H.A.B.) with 
as little damage as possible, by pinching the thorax, 
and placed in a small dish of tap-water at room 
temperature (April 6, 1926). On the next day 
(24 hours after the beginning of the experiment), 
no Gongylonema larvæ were found free in the 
water, but two of the insects were dissected, and 
one of them was found to be very heavily infected. 
The remaining 10 cockroaches were left in the 
water, and on the following day five Gongylonema 
larve were found free and alive in the water, The 





cockroaches were by this time decomposing, and 
on this day and each subsequent day they were 
transferred to fresh water, but otherwise the natural 
processes of decomposition and disintegration were 
not interfered with. The larvie which had emerged 
each day were collected and placed in a separ- 
ate small vessel of water, and kept by themselves at 
room temperature, 

On the third day, the first five larvæ were still 
alive, and three more had emerged from the cock- 
roaches, On the fourth day, two more were found. 
Living and active larve continued to emerge fronr 
the disintegrating bodies of the cockroaches in this 
way until the seventeenth day of the experiment 
(April 22). After this date, dead larvie continued 
to appear for some days in the water containing the 
cockroaches, but no more living larvg were ob- 
served. (Owing to the illness of the investigator, 
continuous observation ceased after April 26.) In 
all, at least 49 living larve emerged from the 10 
cockroaches—an average of nearly five per cock- 
roach—in & period of 17 days. These larve, trans- 
ferred to clean water, remained alive for periods 
varying from four to eleven days. An interesting 
point is, that the length of life of the larve after 
emergence did not appear to be affected by the 
length of time previously spent in the submerged 
bodies of the dead cockroaches. Those which 
emerged towards the end of the period of the ex- 
periment lived, on an average, as long as those 
which had emerged at least 11 days earlier. 

Experiment II.—A parallel experiment, some- 
what modified, was made by one of us (A.L.S.) 
in the following way :— 

On May 4, ten specimens of Blattella, previously 
infected by feeding with the eggs of the cattle 
Gongylonema, were killed by carefully pinching the 
thorax with foreeps, and placed in a Petri dish of 
water. On the following day (as in experiment I) no 
larve were found in the dish. It was thought that 
a possible explanation of this was that in killing the 
cockroaches no damage had been done to the 
abdomen. ‘he insects were therefore divided into 
two batches of five each, which were placed in 
separate dishes, this time in normal saline solution, 
One batch was left as before, while the abdominal 
walls of the other batch were torn with a needle. 
This was done at about 11 a.m. By 2 p.m. on the 
sume day, three living larve were found to have 
cmerged from the ''torn'' cockroaches, and by 
4 p.m. three more, These were collected and 
placed in a watch-glass containing normal saline 
solution, 

On the third day (May 6) nine more larve were 
found in the dish of “ torn ” cockroaches, but none 
in the '*untorn " dish. Three cockroaches from 
the ‘‘ untorn ” batch were now removed to another 
dish and their abdomens were tom. One larva 
emerged within 15 minutes at room temperature. 
Larve being required for another experiment, the 
remaining two ‘‘ untorn” cockroaches were now 
torn and placed with their original companions. 
There were thus again two dishes of saline, each 
containing five cockroaches, The insects were now 
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broken up, each into three or four pieces, and the 
dishes were placed in an incubator at body tempera- 
ture. This, it had already been found, caused a 
great increase in the activity of the larve. The 
dishes were allowed to stand for half an hour in 
the incubator in order to become warm, and were 
then taken out in turn at intervals and searched. 
The larve were collected and the dishes returned 
to the incubator, After each dish had been 
searched three times no more larve could be found. 
The total number collected from the two dishes 
was ll4—an average of about 11 larve per 
cockroach, 

It appears from the results of experiments (I) 
and (II) that the larve may be unable to escape 
from the abdomen of the host until some disintegra- 
tion of its wall has taken place, This disintegration 
begins to take place naturally by the second day 
at room temperature in tap-water, but is possibly 
somewhat retarded by the use of normal saline 
solution, The emergence of the larve is greatly 
hastened by raising the temperature to 37° C., 
doubtless as a result of their increased activity. 

From these experiments it is evident that drink- 
ing water must be taken into consideration as a 
possible source of infection with Gongylonema, not 
only for animals but for man, Should the intermedi- 
ate hosts fall into a suitable water supply they will, 
sooner or later, liberate the contained larve, which 
may then be ingested by animals or human beings 
drinking the water. One fact, however, renders 
this mode of infection somewhat unlikely to be 
common, The larve, when they find themselves 
in water, make no attempt to swim or float, but 
sink at once to the bottom, where they remain, 
at ordinary temperatures, usually in a closely 
coiled and sluggish condition. The water, there- 
fore, must probably be very shallow for the worms 
to be easily taken up with it. 


(b) The Question of Skin-penetration 


There remained the possibility that ingestion by 
the mouth might not be the only way of acquiring 
infeetion through contaminated water. It was pos- 
sible that the larve might have the power of pene- 
trating the skin or mucous membranes of animals 
when in contaet with the water, as is known to be 
the case with certain nematodes of other families. 
Accordingly, the following experiments were made. 

(1) Eleven third-stage larve, obtained by dissec- 
tion from experimentally-infected Blattella, were 
placed in a drop of water on a piece of shaved and 
freshly excised skin from the abdomen of a rat. This 
had been stretched over a hole in a piece of cork and 
floated on normal salt solution at a temperature of 
37° C. ( Goodey's method), This was done at about. 
12 noon, and the larve were watched at intervals. 
They became very active nt the raised tempera- 
ture, but appeared to make no attempt to penetrate 
the skin, At 2.30 p.m. all the eleven larve were re- 
covered from the surface, none having penetrated 
into the skin, 

(2) Two larve were placed, under similar con- 
ditions, in water on the inner surface of a fresh 
piece of esophagus from a rat, They were kept 


under observation for about half an hour, but were 
not seen to make any attempt at penetration. 

(8) Five larve were similarly placed on the lining 
of the cardiac (stratified epithelium) portion of a 
rat's stomach. Kept under observation for about 
an hour, they appeared to make no attempt at 
penetration, As often as the drop of water began 
to dry up, they became very sluggish, reviving 
promptly when more water was added. This ap- 
pears to indieate that the reason for their non- 
penetration is not (as Goodey has found to be the 
case with hookworm larve) that they require a very 
shallow film of water in order to obtain the neces- 
sary purchase, 

(4) Five larve (collected overnight and kept in 
water at room temperature) were placed (using the 
same technique as indicated above) in water on a 
piece of the lining of a fresh sheep's cesophagus. 
This cesophagus had been conveyed in normal saline 
straight from the slaughter-house to the laboratory. 
Four more larvæ from the same batch were simi- 
larly plaeed on a piece of the lining of another 
sheep's esophagus, equally fresh, but kept without 
saline. In both cases the larve were kept under 
observation for over an hour, but showed no dis- 
position to penetrate the epithelium. 

These experiments, though necessarily carried 
out on a small scale and under artificial conditions. 
seem to afford some evidence that the larvs of 
Gcngylonema, at least when in water, do not 
possess the instinct or the power of directly pene- 
trating the skin or the mucous membrane of th- 
upper portion of the digestive tract of their. fini 
hosts. 


(c) The Question of the Route of Migration 
within the Body of the Final Host. 


It is a question of considerable interest how the 
larve of Gongylonema, once having entered the 
body of the final host, come to take up the position 
in which the adult worms are usually found: 


‘namely, in the thickness of the epithelium of the 


cesophagus, stomach or buccal cavity. Upon this 
question we have been able to throw no importan: 
light, our experiments having given only negativ 
results. It seems probable from the experiment- 
described in the last section that the larve do not. 
upon being ingested, immediately penetrate th 
lining of the upper part of the alimentary tract 
It is possible, however, that they do so lowr 
down, and then migrate to their final positio 
either through the tissues and cavities of the body 
or by way of the blood-vessels, as do many other 
nematodes, 

In order to test the possibility of migration 
through the blood-stream, one of us (A.L.S.) per- 
formed the following experiment :— 

On May 6, 114 living and active larve of th: 
cattle Gongylonema were placed in 6 c.c. of norm: 
saline solution, After thorough shaking up, 3 ec 
of this suspension of larve were injected into ti: 
right jugular vein of each of two sheep. Thes 
sheep were killed on July 30 (85 days after th 
injection), but no evidence of infection with Gona,- 
lonema could be found on post-mortem examins- 
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tion. The negative result of this experiment sug- 
gests that the normal route of migration is not by 
way of the blood-stream, but too great importance 
should not be attached to it. 


~ Summary. 


(1) Two pigs were successfully infected with the 
common Gongylonema of ruminants by feeding 
them with cockroaches (Blattella germanica) which 
had, in their turn, been experimentally infected 
by feeding with the eggs. 

‘l'he facts that the adult worms obtained from the 
pigs occurred mainly in the epithelium of the mouth 
and tongue, and that they were of small size, com- 
parable with that described for the supposed dis- 
tinct species recorded as naturally occurring in pigs, 
but considerably below the average for the ruminant 
form, suggest that:— 

(a) The ruminant form, G. scutatum, is 
(as has been suggested on morphological 
grounds) indentieal with the pig form, G. 
pulchrum. 

(b) The pig and, by analogy, man are pro- 
bably ''accidental" hosts for the species. 

(2) The infective larve of the Gongylonema of 
ruminants have been shown experimentally to 
emerge spontaneously from their insect intermediate 
hosts when these are killed and placed in water. 
‘he larve are capable of living in water for some 
days, and water must, therefore, be looked upon 
as a possible source of infection for the final hosts. 

(3) Experimental evidence suggests that the 
larvee, when in water, do not possess the instinct 
to penetrate the skin or mucous membranes of 
animals with which they come into contact. 

(4) No definite light has yet been thrown on the 
question of the history of the infective larve after 
entry into the final host, or their route of migra- 
tion within the host’s body before reaching their 
definitive position, The result of an experiment 
in which larve were intravenously injected into 
sheep seems to suggest that they do not normally 
migrate by way of the blood-stream. 
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YELLOW FEVER CONTROL IN WEST 
AFRICA. 
By Prof. W. H. HOFFMANN, M.D. 
Habana, Cuba. 


Ar the present day, when the greater part of the 
coast of West Africa, between Senegal and the 
Congo, is an endemic centre of yellow fever, it 
may be allowed to consider the means which we 





use to-day and which should be applied to prevent 
the disease from spreading and becoming once more 
a danger for the world, as it has been for centuries. 

It may be, and it is probable, that West Africa 
was the oldest endemie centre in the world, but it 
was too far away to attract attention. To-day the 
communications have become easier; to-day the 
disease is quité near to the great highways of the 
world’s traffic and to the great capitals of the 
world’s commerce; and yellow fever has always 
been found following the world’s traffic and com- 
merce, 

On the other hand our knowledge of the disease 
and its prevention is much better now than it used 
to be in olden times; quite sufficient indeed to 
allow of a perfect control, at least in civilized 
countries where it is possible to make the necessary 
hygienic measures practically effective. 

This seems doubtful in Africa and eventually the 
disease might spread in the interior, even though 
its transport by sea should be preventable by the 
ordinary quarantine measures, 

The fundamental methods in the control of 
yellow fever are the classical anti-mosquito mea- 
sures which were worked out in Cuba in 1901, on 
the discovery of Finlay, made and published in 
1881, that the only way of transmission of yellow 
fever is the transmission by the mosquito Aédes 
egypti, formerly known as Stegomyia fasciata or 
calopus. If in a certain place we can reduce the 
number of these mosquitoes under the critical level, 
if perhaps only in 1-2 per cent. or even 5 per cent. 
of the inspected houses larve are present, then 
yellow fever does not find the conditions to spread 
in an epidemic form. This can be done regularly 
and without great difficulties, as experiences in 
America have shown, with the result of immediate 
eradication of the disease. Not to profit by these 
experiences would be a neglect of elementary 
hygienic rules. 

Aédes aegypti is present everywhere in tropical 
Africa, on the Mediterranean coasts, in Southern 
Europe and Asia Minor; it is abundant in India 
and in the Far Eastern countries. The possibilities 
for the propagation of yellow fever, if once imported, 
are enormous in the tropics and subtropics of the 
Eastern Hemisphere. 

Now we know that yellow fever epidemics gene- 
rally originated from the big centres of traffic with 
their numerous and non-immune population, whence 
they would spread over the country. 

This observation shows how the great problem 
to, attack yellow fever in Africa may be resolved 
successfully, difficult or even impossible as it might 
appear at first sight to one acquainted with sanitary 
conditions and hygienic work in Africa, 

It must be the first aim of the health authorities 
to reduce the number of mosquitoes in the principal 
harbours of the whole coast in such a way that 
yellow fever cannot spread further in places 
which are the primary and most dangerous centres. 
This should be possible with some energy, as it 
corresponds to the great danger which is imminent 
for the whole world, 
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Of course, it will be necessary that the clinical 
and pathological experts look most carefully for all 
suspicious cases, so that they cannot escape obser- 
vation, Though generally it will be too late for 
isolation, or even for the specific treatment, because 
the first three to four days of the disease will already 
have passed, still it will be possible at a very early 
moment to deal with the house of the patient in 
order to kill the infected mosquitoes. It will be 
possible also to apply our second and very helpful 
though supplementary measure in combating yellow 
fever, by injecting all the persons from the environ- 
ment of the patient with the yellow fever vaccine 
prepared from killed cultures of Leptospira icte- 
roides, which will immunize those who possibly were 
exposed to the bite of the infected mosquitoes in 
the neighbourhood of the first case. Thus the disease 
must find a wall of non-susceptible persons which 
it cannot pass. 

Vaecination should be made obligatory for all non- 
immunes, especially Europeans, who arrive in the 
eountry; or better still for all foreigners without 
exception, 

The diagnosis of the disease in the benign form, 
ns it presents itself in endemic areas, is not easy, 
especially in coloured people and in children. More 
care should be applied to good clinical observations 
of suspicious or doubtful cases, especially when 
occurring in foreigners, and of exact anatomical 
studies of all the fatal eases in which another cause 
of death is not absolutely obvious. 

It is difficult to know how far the endemicity may 
reach now to the interior of Africa. Still, this is 
a question of serious importance, because the great- 
est danger, almost impossible to check, seems to 
be at the present moment the transport of the dis- 
ease from the endemie centres of the West African 
coast to other territories with a large non-immune 
and highly susceptible population in Central or East 
Afriea, where the importation of yellow fever would 
certainly produce murderous epidemies, which it 
would not be possible to combat by adequate 
hygienie measures. 

The prophylactic measures against the transport 
by sea are much easier, 

There is not much danger that an infective case 
of yellow fever should come to Europe, because the 
incubation period is less than six days and the in- 
fectivity is limited to the first three days of the 
disease, 

The Aédes aegypti, however, becomes infective 
twelve days after sucking the blood of an infected 
person, Once infected it remains infective for weeks 
and months. Such mosquitoes might easily reach 
Europe and other countries with the steamers. 

The principal measures to be adopted by the 
neighbouring countries which are menaced, besides 
the regular quarantine measures and fumigation of 
the ships, are the same local measures against the 
Aédes egypti in the principal seaports, so that in 
the case of importation of yellow fever patients, 
or even infected mosquitoes, the disease cannot 
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spread owing to the absence of the transmitting 
agent. 

The control of the yellow fever mosquito is quite 
different from the well-known measures used in 
the anti-malarial campaign. 

Aédes is quite a domestic mosquito. It will 
never leave the house of man or its immediate 
neighbourhood. Here the female sucks blood and 
here she lays her eggs in the small water con- 
tainers, which are found in every house, especially 
in a hot climate, if there is no central water suppl: 

The eggs will develop in about a week into a new 
generation of mosquitoes. 

The most effective way to attack the Aédes 
egypti is by eliminating the domestie breeding 
places so that the eggs cannot be deposited and the 
larvee cannot develop. 

Small water containers should disappear or must 
be emptied at least every five to six days. The 
tanks which are indispensable must be screened 
by mosquito wire net. Where that is impossible. 
in America the best results have always been 
obtained by small fishes, of which one or two are 
put into the containers and which eat the larve. 
It is recommended to use fishes of the country 
which, by a study of their habits, may be found 
apt for this purpose. 

The best measure against Aédes is always a good 
pipe-water supply. 

Two or three months of a vigorous campaign 
against the mosquitoes will generally be sufficient 
to reduce their number so that no epidemic i: 
possible. 

Experience has shown that the anti-mosquite 
measures cannot be left to the population, because 
even in civilized countries they will not co-operat: 
in this work, 

So in Afriea still more this work has to be 
done under the responsibility of the health autho- 
rities and officers, by specially trained mosquit: 
brigades, which have to go from house to house to 
apply the necessary measures and come back regu- 
larly every week to control the result of their work. 

If these measures are applied systematically in 
the big centres of traffic, it will generally be possible 
to control the disease so that it will not spread in 
epidemie form, and that the endemicity will b. 
finished in a reasonable space of time, during which 
the control measures have to be continved, 

No special campaign is necessary for the smaller 
places without traffic. Here the vellow fever has 
always the tendency to disappear spontaneously for 
want of susceptible persons, because those who 
have once had the disease will be immune f» 
the rest of their life. 

With the modern measures of vellow fever con- 
trol, mosquito cammnaign, especially in the big 
centres of traffic, early diaenosis and isolation ^ 
nl the cases, protection of non-immunes by vac- 
cination, serum treatment of earlv cases, with good 
will and energy of the responsible authorities, | 
think that even under the difficult conditions in 
Africa it will be possible to successfully attac) 
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the disease with the final result of its complete 
eradieation. 

Immediate unanimous action is indispensable; 
my delay might be of disastrous consequences 
for the whole world. Everything possible should 
be done now in order to avoid in the great world 
of modern commerce the reappearance of yellow 
fever with all its horrors of bygone centuries, 
especially in the least protected countries around 
the Indian Ocean. 
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An unusual Type of Pemphigus; Combining 
Features of Lupus Erythematosus (F. E. Senear 
and B. Usher, Arch. Dermatology and Syphilology, 
June, 1926).—The peculiar clinical features of the 
dermatosis described make it difficult to determine 
beyond dispute its proper place among cutaneous 
disorders, embracing as it does features both of 
pemphigus and lupus erythematosus, and yet not 
conforming to the ordinary picture of either one of 
these conditions; it is possible that the disease, pre- 
sents a toxie eruption which should be regarded as 
a transition between lupus erythematosus dis- 
seminatus and pemphigus. 





The Epidemiology of Malaria in Palestine. A 
Contribution to the Epidemiology of Malaria (1. J. 
Kligler, The American Journal of Hygiene, May, 
1926).—In this paper an analysis has been given 
of the factors entering into the epidemiology of 
malaria in Palestine and an attempt has been made 
to analyse these factors in order to ascertain which 
of them are principally concerned: (1) in the annual 
recurrence of epidemics, and (2) in the seasonal 
occurrence of these outbreaks. In the first part of 
the paper the author has shown that the distribution 
of the rain, as well as the total annual precipitation, 
are chiefly responsible for the yearly variation in 
the number and extent of breeding places and hence 
of anopheles; and that, because the temperature 
and humidity show but little variation, the rain 
factor is the principal one which predetermines the 
occurrence of an epidemie in any given year or at 
any given place. The carrier and a susceptible popu- 
lation are present in abundance at all times, but 
the intensity of an epidemic in a given locality 
naturally depends on the size of the new susceptible 
population. With regard to the seasonal occurrence, 
it is shown that it depends on the anopheles vectors, 
which in Palestine have limited seasonal prevalence. 
The spring epidemic is due to Anopheles elutus, 
which has its maximal development during May and 
June. The autumn epidemie is presumably due to 
A. sergenti, which has its maximal development in 
September, but A. elutus, which has another op- 
timal period in October, undoubtedly also plays a 
róle in it. A hypothesis is advanced to explain the 
predominance of Plasmodium vivar in the spring 
and the early summer and of P. falciparum in the 
late summer and early autumn, Tt is argued that just 
as the different species of anopheles have different 
temperature optima, so the different species of para- 
sites may also have different temperature optima, 
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TULARAMIA. 


THE source and character of the infective agent 
in many cases of septicemia often present very 
puzzling characters and are difficult of recognition. 
In fact the term eryptogenie septicemia has been 
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employed to connote just these conditions, and as 
an example may be quoted sporadic cases of septi- 
cemic plague. Within recent years cases of this 
nature have been observed to occur in various coun- 
tries in persons whose avocations have brought them 
into contact with rodents, and particularly with 
rabbits, such as rabbit fanciers, farmers, game- 
keepers, poultrymen and meat cutters. The cause 
has now been ascertained to be the Bacterium 
tularense, and the resulting infection is known as 
tularemia. This organism was first described by 
McCoy in 1910, when investigating plague among 
ground squirrels, which are the wild rodents of Cali- 
fornia. Many of these animals suffered from a 
plague-like disease in which the pathological lesions 
found presented a close resemblance to those of 
plague, but in which Bacillus pestis could not be 
found. By subcutaneous, cutaneous, nasal and 
intraperitoneal injection the disease could readily be 
transmitted to guinea-pigs, rabbits, mice, monkeys 
and gophers, whilst rats were moderately suscep- 
tible and cats, dogs and pigeons appeared to be 
immune. ‘The lesions produced in subacute and 
chronic infections strongly resembled those of tuber- 
culosis. McCoy suggested that in natural infections 
the flea might serve as a carrier. 

The organism is a minute rod, encapsuled as 
observed in infected tissue, though no distinet cap- 
sule ean be seen in artificial cultures. No growth 
occurs on simple media, but the addition of egg- 
yolk, serum, blood or glucose to agar constitutes a 
medium on which a scanty growth of low virulence 
is obtained. The addition of a piece of rabbit spleen 
or of the spleen of the affected animal stimulates the 
growth and increases the activity of the organism 
The amino-acid cystin is a potent activator of ‘ts 
growth, and on serum glucose agar containing “02 
per cent, of cystin luxurious growth is obtained. 

The first human ease of tularemia appears to 
have been recorded by Wherry and Lamb in 1913, 
the patient being a man who was employed as a 
meat cutter in Cincinnati, infection having taken 
place through the eye, and several cases of tular- 
:emia conjunctivitis have subsequently been recorded. 

The symptoms of tularemia are those of a general 
septiezemia, with long-continued and debilitating 
fever, and with or without lymphadenitis in the 
neighbourhood of the infective focus. It often pre- 
sents a fatal termination, 

Even when not fatal, tularemia is a serious dis- 
ease, incapacitating the patient for several months. 
One very striking feature of this disease is the very 
large number of infections which have occurred 
among laboratory workers who have handled the 
cultures or been intimately connected with the study 
of the disease. The proportion attacked is probably 
unequalled in the history of the investigation of 
infectious diseases, and this fact would indieate the 
high infectivity of the organism and the great sus- 
ceptibility of man. It is suggested that in these 
laboratory infections the portal of entry of the 
organism is in the hands, as in some of the cases 
there were enlarged, painful and tender lymph 
glands in the epitrochlear and axillary regions, 
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The infection has been transmitted experimentally 
from animal to animal by certain biting flies, by 
fleas, by lice, and by bed-bugs. The vector most 
commonly effective in the ordinary transmission oí 
the disease from wild rodents to man appears to be 
some blood-sucking fly such as Chrysops discalis or 
Stomozys calcitrans. 

It is quite possible that human infections have 
hitherto sometimes escaped recognition. The dia- 
gnosis may be confirmed by blood-culture, by agglu. 
tination and by complement-fixation tests. As 
regards prevention of the disease it may be pointed 
out that there are comparatively few biting insects 
which feed indifferently upon small rodents and 
upon the human subject, otherwise tularemia would 
become a widely prevalent human disease occurring 
in severe epidemics like plague. Susceptible ani- 
mals and suspected insects should be thoroughly 
studied, so that effeetive measures of control may 
be evolved. Meanwhile it is unwise to handle wild 
rodents, dead or alive, especially in the warm 
seasons of the year, when they are plentifull: 
infested with blood-sucking insects. Lastly, fur 
their own protection, all laboratory workers engaged 
with this disease and its causal organism should 
wear gloves, and thus avoid contact of infected 
material with the hands. 

So far as we are aware, the only cases which have 
occurred in this country have been restricted t: 
laboratory infections, but that tularemia may pos 
sibly be a disease of widespread geographic! 
distribution and when recognized may have mas- 
queraded under other names is suggested by 3 
critical examination of the recent work of Ohara 
in Japan. His published descriptions deal with an 
acute febrile disease which was transmitted to man 
by wild rabbits in the Abukuma Mountains, to th: 
north-east of Tokyo. He observed the condition in a 
mother and two sons who were all simultaneously 
affected after skinning, dressing and eating a wili 
rabbit. From inquiries it was learnt that a disease 
of this nature had been prevalent among the villager 
of the Abukuma Mountains for the past twents 
years, Ohara gained the impression that the in 
fection is by no means uncommon in that district 

From a critical study of the epidemiologica! 
clinical, bacterial, pathological and experimenta! 
observations of Ohara, together with the results ob- 
tained from the investigation of material supplie: 
by Omara, Francis and Moore, of the United State 
Public Health Service, have been led to the con- 
clusion that Ohara’s disease occurring in Japan ani 
tularemia occurring in the United States are in 
every way identical. 

They found that the clinical and epidemiologica! 
characteristics of Ohara’s disease agree even in 
minor details with those of tularemia, Further 
serums collected from his cases and forwarded by 
Ohara agglutinated Bacterium tularense, whil= 
glandular tissue from one of Ohara's human cases 
caused tularemia in laboratory animals in the 
United States from which Bacterium tularense wss 
recovered and reciprocal agglutination absorptio 
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tests failed to distinguish any difference between 
the Japanese and American cultures. 

In view of the close association between tula- 
remia and the wild rabbit and of the wide geo- 
graphical distribution of this animal it may be 
expected that in the course of time cases will be 
recorded from other countries and Australia would 
certainly be expected to rank among them, for, as 
is well-known, the wild rabbit is there so prevalent 
as to constitute a national pest. 


F. E. T. 


Annotations. 





Studies on the Serology of Leprosy, II. Nitric 
Acid Precipitation (Bruck, modified) (H. W. 
Wade, The Philippine Journal of Science, May, 
1926).—A study of the serum of leprosy has been 
undertaken by means of certain non-specific tests 
and by other means, in the hope of throwing more 
light on the changes occurring in this disease. 
Results with the nitric acid reaction of Bruck, 
somewhat modified as to technique, are reported. 
Of 100 lepers’ sera tested, 93 were read moderately 
to very strongly positive, and none was negative. 
Antileprosy treatment apparently reduces the degree 
of reaction, it being very strong in a much smaller 
proportion (7 per cent.) of the cases that have been 
under treatment than in new untreated cases (44 
per cent.). The results in ten cases clinically and 
Laeteriologieally negative were essentially the same 
as in the treated cases, the explanation for which 
faet is not apparent. Tho reactions in 21 sera giving 
some degree of the Wassermann reaction was essen- 
tially the same as in the untreated group. Of a 
group of 16 non-lepers, only three gave negative 
reactions, these among the professional staff, while 
two (labourers) were strongly positive. The fre- 
quency of weak reactions in apparently healthy 
individuals leads to speculation as to whether these 
weaker reactions are due to any abnormality. 
That this reaction is of no value in the diagnosis of 
a particular disease is obvious; that it does not 
depend upon the presence of syphilis (or yaws) 
alone, and does not have the significance of the 
Wassermann reaction, is again shown. 





The Non-surgical Constipations, Functional and 
Mechanical (Max Erdheim, Medical Journal and 
Record, May 5, 1926).—The nonsurgical constipa- 
tions may be divided into two groups, namely, 
those that are of mechanical origin and those that 
are of functional origin. But even in those 
cases in which roentgenological study shows a 
definite mechanical defect, the functional factor, 
ie., a disturbance of the balance of the nervous 
control, is often the essential cause of the constipa- 





tion. A knowledge of the physiological action of 
the nerves that control the intestinal movements is 
essential to an understanding of the functional con- 
stipations. The most rational classification of these 
constipations is that of Gustav Schwarz. It is 
based upon the present-day conception of the nerv- 
ous control of the movements of the colon. Accord- 
ing to this classification the functional constipations 
are divided as follows: (1) the ascending type which 
is commonly associated with pericecal adhesions, 
typhlitis, chronic appendicitis, and cecum mobile; 
(2) hypokinetie constipation, due to an under- 
activity of the motor vagal fibres that pass directly 
from the intestinal serosa to the muscular layer, 
resulting in spasms; and dyschesia or rectal con- 
stipation, due to a habitual suppression of the 
physiological urge. The principal causes of the 
functional constipations are an insufficiency of 
roughage in the diet, diminution of the endocrine 
secretions that rormally augment peristalsis, con- 
stitutional depression of the excitability of the 
plexus of Auerbach, overactivity of the vagal in- 
nervation and habitual neglect of the physiological 
call. Whenever a patient gives constipation as 
his principal complaint a detailed study must be 
inade to determine the specific causative factors 
operative in the individual case. The most im- 
portant part of this study is the roentgenological 
examination. A routine treatment for the func- 
tional eonstipations is illogieal. Rational therapy 
is dependent upon the specific retiological factors 
in the given case. 


Effect of Parathyroid Hormone on Certain Signs 
and Symptoms in Tuberculosis (B. Gordon, J. L. 
Roark and A. K. Lewis, Journal of the American 
Medical Association, May 29, 1926).—To a series of 
sixty tuberculous patients parathyroid hormone in- 
jections were given to determine the effect on certain 
signs and symptoms common to this disease. There 
was improvement in the strength, increased warmth 
and lessened muscular and pleuritie pain. In some 
instances, there was also a favourable effect on laryn- 
geal tuberculosis. The effect on cough was variable; 
the dry, hacking cough was often aggravated, the 
productive coughs were often less troublesome during 
treatment, and there was decreased expectoration. 
There was a favourable effect on dyspnoea. The 
most striking objective feature was in the control 
of pulmonary hemorrhage. This was relieved quite 
constantly. "There was also a decrease in the edema 
of the arytenoids and other structures involved in 
laryngeal tuberculosis, with some evidence of heal- 
ing. In pleurisy and pulmonary congestion there 
was evidence of decreased rales following the ad- 
ministration of the parathyroid hormone. In the 
Roentgen-ray examination, there was a suggestive 
clearing of the lung fields, but no evidence of cal- 
cifieation. In general there was a favourable effect 
on the condition of the patients as shown by in- 
crease of appetite, gain in weight, and lowered tem- 
perature and pulse-rate, The untoward features 
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were arthritic pains, dryness of the throat, increased 
coughing, palpitation, weakness and periods of 
elevated temperature and pulse with loss of weight 
and appetite, and were usually due to over-dosage. 
These phenomena were generally relieved following 
the withdrawal of the medication, and seldom re- 
appeared during moderate dosage. There appears 
to be no evidence that a favourable effect on pul- 
monary tuberculosis is obtained from maintaining 
a high calcium content in the circulating blood. 





Studies on the Serology of Leprosy, I. The 
Wassermann Reaction in Leprosy (E. V. Pineda, 
The Philippine Journal of Science, May, 1926).— 
The Wassermann reaction was made, using Kolmer’s 
method, on the sera of 500 lepers, and, for com- 
parison, about 150 of these were also tested by 
an ordinary method, using both plain and choles- 
terinized antigens. In the latter method it was 
found necessary to adjust the antigen dose closely, 
as an increase from the dose used, 24 antigenic 
units to 4, resulted in an increased number of 
weakly positive or doubtful reactions. The 500 
cases considered include 66 untreated new admis- 
sions and cases that were under treatment at the 
time or that had been treated. Among the latter 
59 were negative and 82 were cases of lepra re- 
action. Of the total group 85, or 17 per cent., 
gave reactions that were positive in some degree, 
the doubtful plus-minus reactions being included. 
Of these, 58 were in the group of 67 cases that 
were under suspicion of yaws (42 cases) or syphilis 
(25 cases). In the remaining 27 positive cases neither 
history nor signs of yaws or syphilis could be elicited. 
Data on the clinically frambesial and syphilitic 
groups are given. The particularly interesting group 
without clinical evidence of treponematous infection 
is subdivided into those without and those with 
lepra reaction, 11 and 16 cases respectively. Of 
the former, 8 gave strongly positive Wassermann 
reactions and of the latter but one. Further, the 3 
weak reactions of the former group were in cases 
of slight leprous involvement, and the reactions 
were negative on retest. The one strong reaction 
in the latter group was in a Moro, particularly liable 
to yaws. 


Nature and Availability of the Plant-Food Con- 
stituents of Philippine Guano (M. Tirona, The 
Philippine Journal of Science, May, 1926).—Guano 
is being used on a large scale as a fertilizer by 
sugar planters in the Philippines, and extensive 
working of guano deposits in the country is in 
operation, Thousands of tons of guano, mainly 
the excreta of bats, are being mined every 
year, the greater part of whieh is sold to local 
manufacturers of fertilizer who use this material 
mainly as a source of phosphorie acid for their 
brands of fertilizer; the remainder is disposed of 
to farmers, who apply it directly to the soil, The 








ever-increasing demand for local guano renders it 
important therefore that its nature and the avail- 
ability of its plant-food constituents be known; it 
was with this end in view that this investigation 
was undertaken, 

Philippine guanos are, in general, phosphatic, 
the phosphorus existing mainly as phosphates 


of iron and aluminium. In freshly deposited 
guanos, however, the phosphorus exists mostly 


in immediately available form. The water solu- 
bility of nitrogen in Philippine guanos ranges 
from 16 to 60 per cent. of the total, of which 
from 3 to 15 per cent. is derived from ammon;., 
ammonium salts, simple amids, soluble proteids, 
&c., and the remainder from nitrates. An important 
characteristic of Philippine guanos is therefor. 
the relatively large proportion of nitrogen as 
nitrates. Potash is invariably present in Philippine 
guanos in quantities generally not exceeding 1-5 per 
cent. From 3 to 68 per cent. of this is immediate: 
available to plants. 


‘Etiology of Oroya Fever. Cultivation of Barton- 
ella Bacilliformis (H. Noguchi and T. S. Battistini. 
Journal of Experimental Medicine, June 1, 1926).— 
A pure culture of micro-organism resembling in 
morphology and pathogenic action Bartonella bacilli- 
formis has been obtained from blood taken during 
life from a case of Oroya fever which ended fatally. 
The blood taken at Lima and transported to New 
York at refrigerator temperature yielded positive 
cultures twenty-eight days after its withdrawal 
from the patient. The strain of B. bacilliformi: 
thus isolated grows well on the semi-solid lepte- 
spira medium, and also on slant agar containinc 
animal blood. The initial growth is not readily 
recognizable to the naked eye, but the presence ct 
the organisms can be determined by means of tl: 
dark field microscope and by Giemsa and Gram 
staining methods. No growth has been obtained 
on the more ordinary culture media. The organism 
is an obligate aerobe, is Gram-negative, and under 
certain cultural conditions motile. All the forms 
which have been described as occurring in human 
red corpuscles may be found in the cultures, and in 
addition many granular and coarsely irregular form- 
have been met with. The inoculation of cultures 
B. bacilliformis into Macacus rhesus produces in- 
fection and gives rise to effects which differ with 
the mode of inoculation. The intravenous injection 
of the culture into young macaques induces a pr 
longed irregularly remittent fever. The organism 
can be cultivated from the blood over a long period 
and it has been detected within the red corpuscles 
of the monkeys, reproducing the precise appearances 
observed in human eases of Oroya fever, The intr- 
dermal injection of the culture into the evebros 
of the young macaques gives rise to nodular forma- 
tions rich in new blood-vessels and showing th 
bacilliform organism within the endothelial cells 
From the experimentally induced nodules enltnws 
of the organism are readily recovered. 
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Abstract. 


DESTROYING ENGORGED ANOPHELES AS 
A MALARIA CONTROL MEASURE.! 
By J. A. LEPRINCE. 





Tn value and importance of applying emergency 
malaria-contro] measures has been stressed by 
Fricks, Gorgas, Howard, LePrince, Orenstein, Ross 
and others, and again recently in the Report of the 
International Congress on Malaria at Rome, Italy. 
The field workers of the United States Public Health 
Service have been studying the application of 
malaria control measures since 1914, and in 
malarious localities they find the greatest preva- 
lence among the farm-tenant classes, many of whom 
are relatively poor, and malaria is not infrequently 
a contributing cause to their poverty. If a control 
measure can be devised and applied that will not 
necessitate any investment of capital until such 
time as these tenants are better able physically 
to carry on their daily tasks, it will be in every 
way advantageous to them, 

Although much publicity has been given to 
matters pertaining to malaria control, it is not 
uncommon for communities and even health 
workers to start malaria control campaigns before 
studying the nature of the local problem. Not. 
infrequently those who are assigned the task of 
supervising the field measures have had but little 
previous experience, or may be unaware of special 
measures which were developed and applied years 
ago, which, if modified, might be very well suited 
to the eonditions surrounding the new undertaking. 
As a result methods that are less satisfactory, more 
expensive, unsuited to the problem, or doomed to 
failure may be adopted with unfortunate results. 
Such procedure has a tendency to give the neigh- 
bouring public a fixed impression that all mosquito 
control measures are expensive and of doubtful 
value. 

Throughout the malarious districts of this and 
other countries are suburban sections of rapidly grow- 
ing towns, farming settlements, industrial plant 
villages, construction camps and other groups of 
homes that have been located in sections particu- 
larly favourable to propagation of malaria-bearing 
mosquitoes although non-anopheles producing areas 
may exist near by. Such errors of selection of 
location are even yet common, and create condi- 
tions that may require emergency mosquito control 
measures. It is particularly important that this 
subject should be better understood and more 
widely known by those directing the development 
of industries or natural resources, and even more 
so by those connected with the establishing of 
military or naval camps. Naval, military, engin- 
eering and technical schools can advantageously 
give this subject the attention it deserves and 
thereby reduce serious losses that may otherwise 
occur. 

Temporary emergeney measures are not as satis- 











! Abstracted from the United States Public Health Reports, 
June 18, 1926. 


factory as permanent mosquito eradicative mea- 
sures; yet at times they are an excellent substitute 
and can often be made of decided importance in 
opening up new territory, in engineering construc- 
tion operations, in colonization, in developing agri- 
cultural lands in malarial territory, and in naval 
and military campaigns. A large economic loss is 
continually going on for the lack of their application. 
In districts of relatively high anopheles prevalence, 
where construction, operations or other activities 
are to be undertaken, labourers or settlers are at- 
tracted, and among these people may De sufficient 
malaria earriers to create conditions favourable to 
a serious outbreak of malaria. Conditions may or 
may not be favourable for the control of malaria 
earriers by means of quinine treatment. In nearly 
all eases, however, the people will be friendly to- 
ward any reasonable action that will reduce or 
destroy the mosquitoes that annoy them. Where 
a large portion of the new arrivals come from non- 
malarious territory and mix freely with the malaria 
carriers in the presence of anopheles, an emergency 
situation may arise. In very few similar situations 
are precautionary operations against anopheles pro- 
duction undertaken sufficiently far in advance. 
They certainly were not at the Panama Canal, nor 
more recently when we located our military canton- 
ments in the most malarial sections of the south. 

It is not unusual for the best plans for permanent 
anopheles eradicative measures sometimes to fail 
temporarily and thus create conditions requiring 
prompt application of auxiliary malaria control 
measures, Among such eauses might be mentioned 
the following: (1) A reduetion of working appropria- 
tions; (2) shortage of larvieides; (3) a shortage of 
screen; (4) a shortage of quinine; (5) a supervising 
official not in sympathy with anti-mosquito work ; 
(6) a change of directing officials; (7) man-made 
changes of topography; (8) influx of people from 
highly malarious districts; (9) an unusual rainy 
period or season; (10) natural changes of topo- 
graphy; (11) sudden and unforeseen appearance of 
aquatie plants in quantity in bodies of water, wind- 
driven flotage on (tidal) fresh-water rivers, such 
as large rafts of eel grass, stream-borne flotage on 
lakes or from highlands to rivers affected by tides; 
(12) unexpected reduetion of natural mosquito 
enemies due to unusual seasonal or other causes. 

During the construction of the Panama Canal 
frequent emergeney conditions arose or were un- 
necessarily created which are described in '' Mos- 
quito Control in Panama." We can expect similar 
and also new unexpected conditions and problems 
to arise with other species of anopheles, and they 
must be solved loeally by sanitarians. Those who 
are detailed to direct anopheles contro] campaigns 
should consult all sources of information and com- 
bine the findings of others with a bountiful supply 
of common sense in directing malaria control 
operations. d 

The remedy for the emergency situation can 
often be best determined by a close study of the 
habits of the local anopheles, which may vary con- 
siderably with different species and in different 
localities, At Panama the most important of the 
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malaria-carrying anopheles were the albamanus 
and tarsimaculata. The latter, during the dry 
season, rested in ground cracks in the day time. By 
placing small bundles of hay under the house they 
were induced to ignore the ground cracks and to 
collect in the small piles of hay. Members of the 
species at Gatun did not rest on the wooden beams 
under occupied houses as our Anopheles quadri- 
maculatus does. They would collect under certain 
houses in the day time but never under certain other 
houses near the selected ones. 

A close study of the problem has shown that a 
knowledge of the habits common to many anopheles 
may be used to advantage by sanitarians in practical 
malaria control. The following are some of the 
important points to be kept in mind :— 

(1) After many species of anopheles become en- 
gorged they rest on the wall or suitable shaded rest- 
ing place relatively close to where they obtained 
their blood-meal, and it is not usual for them to 
fly for a considerable time after becoming engorged. 

(2) Those which have digested their blood-meal 
and are ready for flight depart from their day time 
resting place (house or enclosure) either (a) soon 
after dusk, or (b) soon after daylight. 

(3) In the screened building the anopheles, ready 
to depart, collect on the window screens and doors 
during these periods, and, with a little care and 
practice, practically all of them may be destroyed. 
While on the screens they appear to be more inter- 
ested in escaping from the building than from the 
person who is destroying them. 

(4) The recently engorged anopheles at rest on 
the walls of the building are relatively easy to 
destroy. If they are rather closely spaced, a chloro- 
form bottle or a Griffitt catching tube may be used 
to advantage for collecting them; but ordinarily 
the common fly swatter will be found of more 
practical use. 

(9) Light-coloured walls make the task an easier 
one. In relatively dark rooms a flash-lamp or other 
suitable artificial light (but not too bright) is an 
advantage in obtaining perfect results. 

At the farm-tenant homes where the family has 
insufficient funds to protect themselves from malaria 
by making the home mosquito-proof, it is known 
that a considerable reduetion in malaria trans- 
mission can be accomplished by systematically 
destroying the anopheles that are to be found each 
morning resting on the walls of the bedrooms. This 
is effective where no attempt has been made to 
screen the building. 

Most of our malaria in the United States is con- 
veyed by Anopheles quadrimaculatus. This mos- 
quito very rarely bites in the full sunlight and does 
not like bright lights. It is a night feeder, but 
will at times attack man in houses in the day time. 
When it bites us at our homes, in most instances 
it rests on the walls of the room where it took its 
blood-meal and remains there quietly for a day. 
Occasionally some of them go into adjacent rooms. 
After taking the blood-meal this particular mosquito 
appears to be more sluggish and it is not as easily 
alarmed as are some other kinds of mosquitoes. It 
is relatively easy to destroy, and children, after a 


few trials, are soon able to find all mosquitoes 
resting on the walls. On rough wooden walls the 
resting anopheles. look like wooden splinters that 
stand out from the flat surface. It is possible for 
the children in the farm-tenant homes to learn how 
to find and destroy every anopheles in the room, 
and they enjoy doitig it. 

If these mosquitoes on the walls are destroyed 
at a definite hour each morning then malaria trans- 
mission .will practically be prevented in that home. 
There are many localities in which eradication of 
anopheles by drainage may not be undertaken in 
the near future and where the farm tenants cannot 
sereen their homes. In such places this control 
method can be used to advantage. 

Many persons, when bothered by  pestiferous 
mosquitoes or when moving into a malarial district 
are likely to confine their precautions to the use 
oi mosquito lotions and a mosquito bed-net. In 
tents and in dark bedrooms at times we find 
anopheles resting on these mosquito bars by pre- 
ference, and careful observations indicate that a 
considerable number of persons can be bitten 
through the cotton mosquito bed-net while asleep 
and can be entirely unaware of the fact the follow- 
ing morning. This may be because the bite oí 
some anopheles is less painful than that of other 
more pestiferous mosquitoes, Before a person is 
ready to accept or apply any health control measure 
suggested he is likely to want to know what results 
may be expected from the efforts expended. 

During the building of the Panama Canal, Gorgas 
used the anopheles control method above-described 
on a large scale in the native thatch huts, at 
labourers’ barracks, in railroad bunk cars, and in 
both screened and unscreened residences. The 
results were highly successful, the accounts of 
which were published. 

In 1908 a temporary labourers’ camp, consisting 
of tents, was established near the site of the pre- 
sent Miraflores Locks and used for four and a hali 
months during the rainy season, when malara 
transmission is most frequent. This camp was 
completely surrounded by extensive untreated 
anopheles breeding places, A labourer with a f» 
swatter and catching tube was employed to destro 
all the anopheles he could find in the tents. Each 
tent was examined soon after the labourers left 
each morning. The malaria incidence among the 
labourers in these tents was thus kept down to 
4 per cent. per month, or the normal rate at that 
time for the Canal Zone labourers sleeping in 
screened buildings at camps where mosquito control 
work was being done. No attempt was made to 
screen the tents in this camp, and the labourers 
were free to go to any other camps after dark 
Some of them did go. Their night visits to other 
localities may have had a relation to the malaria thst 
appeared at this camp. This malaria sick rate ws: 
less than 7 per cent. of the rate of our troops living 
in well-sereened barracks located three miles away 
At both places the malaria-conveying species o 
anopheles were very numerous. 

Another instance of the value of daily destruc 
tion of anopheles in sleeping quarters in the same 
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year was at Diablo Hill, about three miles from 
the City of Panama. United States Marines were 
stationed in well-screened barracks on the hilltop 
und had a weekly malaria sick rate of 14 per cent. 
The camp of the railroad labourers was between 
the same hill and a prolific anopheles-producing 
swamp. A negro was engaged less than an hour 
each morning to destroy all the anopheles he could 
find in the bunk cars of this railroad camp. The 
anopheles that gained entrance to the soldiers’ 
barracks were not destroyed. The malaria sick 
rate of the United States Marines was 42 times 
that of these railroad labourers, and the camp of 
the latter was at the edge of the swamp, and the 
screen doors of the bunk cars were kept propped 
open by the labourers after dusk. 

Again, during the period of relocation of the 
Panama railroad, the jungle was being flooded by 
the slowly rising waters of Gatun Lake, making 
an excellent breeding area for anopheles. Very 
little was done in the matter of controlling the 
extensive breeding places of anopheles with which 
many of these temporary ‘‘ relocation camps ” 
were surrounded, The labourers’ camps were 
located close to the water, and native villages were 
built close to them and contained many malaria 
carriers. These camps were strung out along a 
line of about twenty miles of right of way. At 
these settlements and camps a daily mosquito 
catch was made. The malaria incidence, even 
under these conditions, by means of daily destruc- 
tion of engorged anopheles, was kept as low as the 
incidence of the Canal Zone as a whole, where 
mosquito production was under excellent control 
at many camps. It was even lower than at some 
of the camps in the hill country where hand 
catching was not used and where labourers lived 
in well-screened houses. Moreover, during a period 
of several months the anopheles in native houses 
and in camp cars in the lake region (Panama Rail- 
road relocation) were all taken alive and sent to the 
laboratory for dissection, and no infected specimen 
was found, indicating that, for all practical pur- 
poses, this daily catch emergency control method 
was decidedly effective, All anopheles that were 
collected in the careful daily catches were caught 
before they had time to become infected. 

Equally good results were obtained during the 
historic flight of anopheles at Gatun in 1912, when 
Anopheles torsimaculata from a hydraulic fill con- 
taining blackish water became sufficiently numerous 
to compel the clerical force to cover cane-seated 
chairs with blotters and to use paper leggings held 
in place by elastic bands, as protective measures. 
This control method was also used with consider- 
able suecess at Carazol and at Miraflores, where 
more than 1,000 anopheles were caught in a single 
night in a small, properly designed, double-flare 
mosquito trap about 2ft. long and 18 in. high. At 
one time the weekly eateh of anopheles that gained 
access to dwellings in the Canal Zone varied from 
7,000 to 22,000. 

Recently, at a farm home on the coast of Georgia, 
where the little children of the family were badly 
infeeted with malaria, listless and apparently not 


vsed to enjoying life, great excitement and interest 
was aroused when a play-game was made up to 
capture the engorged anopheles resting on the walls 
of the bedroom and porch. There was lively com- 


. petition to see who could get the most mosquitoes, 


and in a short time the children were laughing and 
thoroughly enjoying the work. Unquestionably in 
future years better and more economical methods 
of anopheles eradication than are now employed 
wil be devised, but in the meantime we can ad: 
vantageously apply such a method as the one out- 
lined. It is thought that its practical use and 
value to our farming population of malarial distriets 
is sufficiently important to cause sanitarians to 
make it better known and more widely employed. 


———9————— 
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Prickly Heat (H. W. Aeton).—This affection is 
known under several names, of which prickly heat 
is the commonest. It is a staphylococcal infection 
of the mouths of the sodden sweat ducts. These 
staphylococci may be derived from the skin, but 
more frequently from an existing seborrhæa of the 
scalp. The staphylococci of the scalp are strewn 
all over the body, either by falling from the head 
or through the agency of clothes or towels. Exces- 
sive perspiration causes the epithelium of the mouths 
of the sweat ducts to desquamate; this is brought 
about by exeessive exercise or increase in the tem- 
perature and humidity. Hough and warm clothing 
tend to the extension of the disease, by causing 
either excessive perspiration or exfoliation of the 
horny layer. The staphylococeal infection is best 
controlled by keeping the skin dry with an anti- 
septic dusting powder. The .treatment of the 
primary lesions of the scalp is to prevent the staphy- 
locoeci from being scattered all over the body. 


The Diagnosis of Typhoid-uke Fevers, with 
Special Reference to Typhoid and Kala-azar (G. 
Shanks and G. P. Khan).—The methods for arriving 
ub a diagnosis in patients with typhoid-like fever; 
are discussed, and illustrations of the difficultes are 
cited, Particular emphasis is laid on methods in- 
volving culture of the blood and examination of its 
serum reactions with special reference to cases of 
typhoid and kala-azar, Dreyer’s standard method 
of carrying out the agglutination reaction has been 
found of great value. It eliminates unreliable re- 
sults, and, while requiring care in the preparation 
of bacterial emulsions and the use of special ap- 
paratus, in an institution where many agglutinations 
have to be carried out it is more expeditious than 
other methods. The routine complete examination 
of eases of typhoid-like fever has brought to light 
the occurrences of some interesting associations be- 
tween typhoid and kala-azar. In two of the five 
cases in which an attack of kala-azar supervened 
after typhoid it was noted that the agglutinins for 
Bacillus typhosus had disappeared within a short 
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interval. While in certain cases a primary Leish- 
mania donovani infection may have an onset clinic- 
ally resembling that of typhoid fever, followed by 
an interval and then followed by a further febrile 
illness, in others there may be a primary true typhoid 
infection succeeded (after a lapse) by kala-azar. In 
cases where the initial febrile attack is diagnosed 
as typhoid, fever by agglutination tests a curve should 
be sought for, as a low titre might be the residue 
of some previous infection. A case diagnosed by 
blood-eulture as typhoid fever was followed by 
typical kala-azuür whieh yielded to treatment with 
antimony. ‘The agglutinins for B. typhosus dis- 
appeared when the kala-azar supervened. Aucther 
case was diagnosed as kala-azar by the aldehyde 
test, and while undergoing treatment the patient 
developed typhoid fever, as shown by a positive 
blood-culture. 

Tuberculosis in Bengal (E. Muir).— l'ubereulosis 
or the '' white plague ” is perhaps the most fatal 
disease of large towns. Reports for 1921-1924 show 
that the number of cases are rapidly increasing, 
especially in Calcutta and Bengal. The death-rate 
of females between the ages of 15 and 20 is appall- 
ing, and if the present rate is kept up it will mean 
that on an average one out of every ten in Calcutta 
will die of this terrible plague. The chief reasons 
for the prevalency of this disease in India are bad 
housing, careless spitting, poverty, under-feeding and 
early marriage, and the purdah system. Bengal has 
no special sanatorium for tuberculosis at present, 
although a few hospitals have special tuber- 
culosis wards. 


Seven-day Dengue in Lucknow (H. Stott and V. 
Mangalik).—An epidemic of seven-day dengue fever 
oecurred in Lucknow during September, October 
and November, 1925. It started at the Lady 
Kinnaird Hospital among the nurses, and was fol- 
lowed by an outbreak among the nurses and students 
of King George's Hospital. There were a consider- 
able number of cases in the city. This malady, 
however, is not infrequent at Lucknow. Epidemies 
usually oecur after the rains, somewhat later per- 
haps than the early cases of malaria. The incidence 
of secondary febrile rises, of rashes and of joint pains 
varies in individual outbreaks and in individual cases 
in the same outbreak, but the general clinical picture 
of the whole outbreak is a clear-cut one, Three- 
day dengue attacks in the outbreaks were not com- 
mon, and certainly not so eommon as in similar 
outbreaks of dengue in Madras, Bombay, at sea, 
and in Mesopotamia, Perhaps this was partly due 
to the fact that most observed cases were nurses 
and students, amongst whom temperature records 
were available from the earliest onset of the fever. 
Mosquitoes of all varieties and sandflies were ob- 
served during the outbreak, but sandflies were few 
in number. For this reason it is perhaps more likely 
that the outbreak was one of mosquito-dengue than 
of sandfly-dengue, but it is impossible to state this 
with any certainty. 


Notes on the Treatment of Benign Tertian malaria 
with Cinchona Febrifuge (O. A. R. Berkeley-Hill).— 
Conditions at the Ranchi European Mental Hos- 
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pital are suitable for experimental investigation oí 
the value of any suggested standard treatment for 
malaria, There is little indigenous malaria in 
Kanke and chances of reinfection by natural chan- 
nels are small. Full laboratory facilities are avail 
able for confirming the diagnosis; the patients are 
under careful observation and control; whilst they 
can be observed for months together after the cessa- 
tion of treatment. In such circumstances, 43 
patients suffering from benign tertian malaria were 
treated in 1924-1925 at Ranchi with the standard 
one-month’s treatment with cinchona febrifuge ad- 
vocated by Acton and Knowles (1924). Only six 
of these patients relapsed, giving a cure rate of 86 
per cent., and a relapse rate of 14 per cent. These 
results are very much better than those usually 
obtained in genera] hospital practice in India. Yet 
certain patients cannot tolerate cinchona febrifuge, 
whilst in others continuous administration of the 
prescription given tends to cause diarrhea. A modi- 
fied formula is accordingly given which may prove 
to be more suitable. 


Bilivaccin-Cholera versus Commercial Cholera 
Vaccine (G. C. Maitra).—Bilivaecines were intro- 
duced into the Caleutta School of Tropical Medicine 
about a year ago. It is asserted that they 
confer lasting immunity against cholera, dys- 
entery and other intestinal diseases when taken by 
mouth. Experiments were carried out and it was 
seen that the immunizing properties of Merck's 
cholera vaecine (prepared by Merek and Co., of 
Darmstadt) compared favourably with those of vac- 
eines prepared locally from fresh cholera strains. 
There was, however, a considerable discrepancy 
found between the number of bacteria stated to be 
contained in Merck's vaccine and that calculated 
tc be present in it by Brown's method. Although 
a comparative study of the results obtained by 
using the two preparations, the bilivaceine and 
Merck’s cholera vaccine, apparently shows that th: 
former protected more efficiently than the latter. 
yet no general conclusions can be made on this point 
for the comparatively poor results of Merck’s vac- 


cine may have been due to its low bacterial count. 


A Trial of Oral Vaccination against Bacillary 
Dysentery in Indian Jails (G. C. Maitra and J. B. 
Basu).—Preliminary experiments have been made 
in India on rabbits with dysentery and cholera 
‘* Bilivaecines ''; and as the results were encouraz- 
ing, oral vaccination against dysentery was tried in 
certain selected jails in Bengal and Madras Pres‘ 
dencies. The two preparations used were (1) Bii- 
vaccine-Shiga, consisting mainly of compressed tab 
lets of desiccated bacterial bodies (formula of Prot 
Besredka); (2) a mixed and sterilized emulsion : 
dysentery bacilli. It would appear that the per 
centage incidence of dysentery among the vaccinate 
was appreciably reduced in both cases, but the r 
duction was more marked when bilivaccine tablet- 
were used for immunization. These results call fur 
a wide application of the same principle in fightinz 
cholera which is a much more fatal disease an! 
causes greater havoc in India than do the dyvsenteric- 
of bacillary origin. 


SE 


Nov. 1, 1926] THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. (No. 21, Vol. XXIX. 





Original Communications. 





INFECTIOUS JAUNDICE IN THE SUDAN. 


By N. T. WurrkHEAD, M.C., M.B., Major R.A.M.C., 
Government Bacteriologist, Wellcome Tropical Research 
Laboratories, Khartoum, 

AND 


H. A. Croucn, M.C., M.R.C.S., L.R.C.P., 
Sudan Medical Service. 


Tue following are notes on three separate out- 
breaks of jaundice occurring in the Sudan during 
the years 1922-25. 

The outbreaks bear no relation one to the other, 
either in character or locality, nor do they accurately 
conform to any one type of the disease. Unfortun- 
ately, lack of laboratory facilities rendered accurate 
diagnosis impossible in two of the outbreaks, In 
the Port Sudan epidemic laboratory work was 
undertaken to investigate the causation and origin 
of the outbreak, results of whieh are stated later. 

The authors, while realizing investigation is thus 
incomplete, consider the incidence and clinical pic- 
ture to be of some interest. 


Port Supan EpIDEMIC. 

Forty-seven cases occurred during the months of 
January, February and March, 1922. The chief 
symptoms in these attacks were jaundice—head- 
ache—pain in the epigastrium—some vomiting after 
food—slight fever for the first day or two (accord- 
ing to the patients’ statements). 


Signs. 

Temperature.—The majority of those cases ad- 
mitted to hospital showed no rise of temperature 
after admission, and in no case did the temperature 
rise above 100 or last more than three days. 

Urine.—The urine of the greater number of cases 
was examined for albumin with negative results. 

Jaundice.—Disappeared five to six days after 
date of onset. 

The average stay in hospital was four days. None 
of the cases seemed to have suffered from weakness 
or debility after their discharge. 


Epidemiology. 

None of the cases gave any very definite indica- 
tion that the disease was a contagious one, nor did 
they seem to have much connection with each 
other. 

Most of the cases occurred singly and came from 
both the clean and sanitary houses of the town and 
the insanitary shanties of the surrounding villages. 

The following set of cases show a superficial re- 
lationship, but on further investigation the connec- 
tion is not of much account. 


Amongst a set of nine policemen three men fell > 


sick on the following days, February 8, 12 and 16. 

The first two men lived, slept and ate in the same 
room as six of their comrades, none of whom con- 
tracted the disease, the third man, who was in 
charge of the others, had a room to himself and 
took his meals in the market place. 


The cases that came to hospital were nursed in 
the general ward and no case of jaundice amongst 
the other patients was reported. 

No European subject and no native woman ever 
contracted the disease, 

Rats and flies were prevalent, more especially in 
the villages and in the market place of the town. 
There were no mosquitoes in or around Port Sudan. 

There is one point in connection with the local 
customs that should be borne in mind, and this is 
that a large proportion of the native male popula- 
tion have their meals in the market place. No 
particulars were obtained at the time as to whether 
there was any connection between the cases and 
the various eating houses in the market, but it 
is conceivable that the outbreak might have been 
caused by food sold in the market which had been 
infected by some intestinal organism of somewhat 
low virulence, : 

The freedom of the women from the disease and 
the fact that the infection, though widespread, 
affected only individuals and not families seems to ` 
support the theory that the source of infection was 
the market rather than the home, 

The laboratory work undertaken aimed at in- 
vestigating the following possibilities : — 

(1) A Typhoid or Paratyphoid Infection.—The 
blood of the last two cases was inoculated into 
broth, but both bloods proved to be sterile after 
forty-eight hours. 

The fæces of seven cases were plated on 
MaeConkey; no non-lactose fermenting organisms 
were grown, The urines of six cases were inocu- 
lated into broth, but again no organisms were 
grown. 

(2) Spirochetal Infective Jaundice.—The centri- 
fuged deposit of 20 c.c. of urine was injected intra- 
peritoneally into guinea-pigs. This test was per- 
formed with three different cases, but none of the 
guinea-pigs were affected in any way. 

The blood from another case was injected intra- 
peritoneally into a guinea-pig, but this gave no result 
either, The urine was collected, centrifuged and 
thin smears made of all the eight cases under in- 
vestigation, Two of these cases showed a fair num- 
ber of spirochetes. Blood-counts were performed 
in each of the eight cases, and all showed a leuco- 
penia and a relative lymphocytosis, 

Blood-films showed no parasites in any of the 
cases, 

Conclusions. 


Clinically the cases were cases of camp jaundice 
and differed from spirochetal infective jaundice in 
the following points :— 

(1) The mildness of the attacks. 

(2) The absence of liver enlargement. 

(3) The absence of albuminuria. 

(4) The absence of pathogenicity of the urine 
towards guinea-pigs, 

(5) The absence of hemorrhagic symptoms. 

Whether the spirochzetes found in the urine were 
the causal organism of the disease or not, they 
were not pathogenic to guinea-pigs, and have, there- 
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fore, been considered as not being identical with 
the spirochete of infective jaundice. 


KassanLA RAILWAY CONSTRUCTION. 

This outbreak occurred in an isolated working 
party of a British inspector and forty Berberines. 
The party lived under canvas in the desert alongside 
the railway, far removed from any habitation, 

Ten cases of jaundice were reported during the 
months of February and March, 1924, and of these 
the British inspector was one of the earliest to 
come under treatment. 


Symptoms, 

Premonitory.—Fever, headache, lassitude, loss of 
appetite, nausea, constipation or diarrhea. 

Jaundice.—Present in all cases. In most cases 
became obvious on the third day and continued for 
nine to ten days. . 

Pain was complained of in four cases, the re- 
mainder experienced a sense of discomfort in the 
epigastrium, 

Vomiting occurred in half the cases. 


Signs. 
Temperature at onset 100 to 101. 
99 to 100 for seven to eight days. 
Urine.—The urine in all cases was examined for 
albumin but proved negative. 
Liver.—The liver was definitely enlarged in three 
of the cases, 


Remained at 


Course 
All cases were mild and recovery was complete 
in two to three weeks. One case, however, relapsed 
on return to work, and all the above signs and 
symptoms again became evident, In this instance 
the liver was not enlarged, but the patient developed 
ascites with cardiac dilatation and died. 


Conclusion, 

Here again, and even more so than in the Port 
Sudan epidemie, it seems certain that these cases 
were in some way connected. As stated above, 
local conditions made further investigation imprac- 
tieable, but in view of the faet that some of the 
cases commenced with an attack of diarrhea, it 
would seem probable that infection took place 
through the alimentary tract. Four to five men 
slept and fed in cach tent, and eases were equally 
distributed. The British inspector and his servants 
lived alone and a little apart from the camp. 

Food and water were brought up by train and 
were the same as for the main railhead camp, where 
no cases were reported. The camp was moved ten 
miles ahead every seven days. 

Flies were very prevalent, but not more so than 
elsewhere on the line. There were no mosquitoes 
or any other pests. 


Clinically the cases resemble camp jaundice, or 


possibly a mild paratyphoid infection, 


MALAKAL. 
During the months March-May, 1925, five cases 
of jaundice were admitted to Malakal Hos- 
pital. Of these, two came from the local village, 


two from Tonga, and one from Fungak. The latter 
places are some seventy miles up the river. 

The cases were not related one to the other, nor 
was there any history of malaria, diarrhea or 
syphilis, 

Prodromata. 

General lassitude, anorexia, headache; in one case 

general muscular pains, 


Symptoms, 
Fever.—Present in all cases at onset. 
Headache.—Severe in two cases. 
Pain.—All complained of pain in the epigastrium 
and right hypochondrium. 
Vomiting.—Occurred in all cases. 


Signs. 
Temperature.—Onset on third day, 100-103. 
Duration, seven to ten days. Fluctuating. 


Jaundice.—Appeared with the fever and lasted 
ten to twelve days. 

Bowels.—Vhree cases 
none were constipated, 

Liver.—Enlarged one finger's breadth in three 
cases, 

Lungs.—Two cases developed bronchitis on the 
fifth day. 

Heart.—Cardiac dilatation occurred in one case. 

Urine.—There were traces of albumin in three 
of the five urines examined. 


had marked diarrhea: 


Complications, 

One developed tympanitis, two bronchitis, one 
general myositis and one cardiac enlargement. The 
latter died. 

Conclusion. 

From the above it will be seen that these cases 
were of a more severe type than those of the other 
two epidemics, but they do not appear to be con- 
nected one with another in any way, nor is there 
any evidence of their having a common origin. 

It may be remarked that all three epidemic: 
occurred at the same time in the year, that is at 
the beginning of the hot weather, when flies are 
particularly prevalent, 





BRONCHO-SPIROCHZETOSIS. 


By Arpo CasTELLANI, C.M.G., M.D., F.R.C.P. 
Director of Tropical Medicine, Ross Institute, London. 


Ar the kind request of many medica] men re- 
siding in different countries I propose, in this 
paper, to give a brief general account of broncho- 
spirochetosis. 

DEFINITION. 

Broncho-spirochetosis, sensu lato, is a term 
used to cover all bronchial and broncho-pulmonary 
conditions associated with the presence of 4 large 
number of spirochetes in the sputum, which are, 
in all probability, the causative agents. 


SYNONYMS. 
Pulmonary spirochætosis, broncho-spirochætosis. 
Castellani’s bronchitis (Galli-Valerio), bronchite 
sanglante de Castellani (Violle), 
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History. 


The history of broncho-spirochetosis is, briefly, 
the following: In 1904, in Ceylon, two natives 
came to consult me for recurrent hemoptysis, I 
kept them under observation for many months, but 
never succeeded in finding the tuberculosis bacillus. 
The sputum, instead of the bacillus of tuberculosis, 
contained an enormous number of spirochetes, in 
fact, in the bloody portions of the expectoration 
these parasites were practically the only organisms 
present. ‘lhe spirochetes almost completely dis- 
appeared during periods of quiescence, to reappear 
again in large numbers every time the symptoms 
became acute. I came, therefore, to the conclusion 
that there was probably a form of hemorrhagic 
bronchitis of spirochetic origin, Later I came across 
other cases. My work was confirmed by Branch 
in 1907 in the West Indies, and by Jackson in 1908, 
and in the Philippine Islands. In 1909 Waters de- 
scribed numerous cases of the disease occurring in 
India, and Phalen and Kilbourne described a case 


Houghton and many other observers in North 
America;  Broughton-Aleock and Browne in 
England, and lacono, Trocello, Franchini and 
others in Italy. An interesting “communica- 
tion on broncho-spirochetosis in China has been 
published by Faust; Mouchet and Van Nitsen 
have found the disease in Katanga, and De Mello 
and De Andreds have reported cases from Portugal. 
Special mention must also be made of the very 
complete paper by Farah in the JOURNAL oF 
'"'RoPIcCAL, MepicinE AND. HYGIENE, April 2, 1923. 
The important work by Johns and Maes must also 
be mentioned. 


GEOGRAPHICAL DisTRIBUTION. 

‘he disease has a cosmopolitan distribution, but 
it is apparently more common in certain parts of 
the tropies and subtropies than in the temperate 
zone. It has been reported from practically every 
country in the world and during recent years num- 
bers of cases have been placed on record in the 
United States, and a few in England. 


ETIOLOGY OF BRONCHO-SPIROCHATOSIS 


Osucare 5. BRONCHIALIS 


SPIROCHATA SENSU STRICTO 4ExrENtLv rur $. MINUTA 


ree 


SPIROCHATA SENSU LATO 





COARSE S.BUCCAUS, ETC. 
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TREPDNEMATA OTHER THAN PALLIDUM 


( WASSERMAN = 1 


Fic. 1. 


in the Philippine Islands where, in 1911, Chamber- 
lain recorded two more cases. 

In 1918 Chalmers and O'Farrell carried out an 
investigation on the malady in the Sudan, and suc- 
ceeded in reproducing it in a monkey. In 1914 
Taylor investigated the condition in Uganda. In 
1915 Fantham published a classical paper on 
Spirocheta bronchialis, studying it completely from 
a morphological point of view; he described ts 
granular stage and the intracellular forms of the 
parasite. 

In the same year Macfie reported cases from 
West Africa, and Galli-Valerio recorded several 
interesting cases of the malady in Switzerland, and 
Lurie and myself one in Serbia. In 1917, Violle 
first noted the affection in France, and a number 
of cases were reported by Beau, Dide and Ribereau, 
by Netter, Dalimier, Barbary, and others. In 
1919 Farah described several cases in Egypt, and 
Alcock a case occurring in a British soldier, in 
Northern Italy. Villa and Corvetto and, more re- 
cently, many other observers have recorded cases 
in South America; Clark and Facio in Central 
America; Mendelson in Siam; Levy, Bloedorn and 


AMTIOLOGY. 


The spirochetes found, as I noted in my 
first publications, may be of very different morpho- 
logical appearances. In the present state of our 
knowledge, I think that the following classification 
might be accepted for practical purposes by the 
clinician : — 

(a) The spirochetal organisms present a few 
spirals or coils of different sizes: Spirocheta sensu 
stricto. 

(b) The spirochetal organisms present numerous 
small equal undulations close together: Treponema. 

The first group may be divided into two sub- 
groups: 

(1) The spirochete is very delicate—Spirochata 
bronchialis, Spirocheta minuta. 

(2) The spirochete is of coarser appearance— 
Spirocheta buccalis, Spirocheta vincenti, &c. 

The second group may also be divided into two 
subgroups : — 

(1) Treponema pallidum (Wassermann positive). 

(2) l'reponemata other than pallidum (W asser- 
mann negative). 
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Spirocheta | bronchialis.—With regard to the 
spirochete which I called bronchialis in 1907, it has 
been thoroughly studied by the distinguished proto- 
zoologist, Professor Fantham. 

The spirochete is extremely polymorphic; its 
length varies between 3 and 30 microns, its breadth 
between two-tenths and six-tenths of a micron. 
Fantham noted two principal types: those having a 
length of 7 to 10 mierons and those having a length 
between 14 and 16 microns; he believes that the 
former originate by a transverse division from the 
latter. 


spirochete which I found in certain cases of 
broncho-spiroch:tosis following spirochetic rhino- 
pharyngitis. It is very delicate, more delicate than 
S. bronchialis and most organisms present only 
one or two undulations. It can be put in evidence 
by the ultra-microscope, or by staining with various 
modifications of Romanowsky, the best for this 
particular spirochete being apparently Jenner's 
modification. Silver methods of staining (especi- 
ally Fontana-Tribondeau’s technique) give good 
results. In preparations stained with Roman 
owsky, or other modifications of this method, the 





Fic. 2. 
Various types of S. bronchialis (after Fantham). 


Spirocheta bronchialis, according to Fantham, 
Chalmers and O'Farrell, differs from the common 
mouth spirochetes in the following points: (1) It 
is more actively motile. (2) It dies very quickly in 
fresh preparations of sputum. (3) It is stained with 
more difficulty, (4) Aecording to Fantham, there 
is an intracellular stage, which is absent in the 
common oral. parasites. 

Spirocheta Minuta.—This is an extremely minute 


Fic. 3. 
Various types of S. bronchialis (after Fantham). 


organism often takes a pinkish-red or purplish ting: 
The length of the organism varies from three to si. 
ten, or twelve or more microns. The beginner show" 
be careful not to mistake for spirochetes undulstin: 
fibrin threads, particles of detached ciliated epithe 
lium and detached cilia. 

Spirocheta buccalis.—This term covers probs!) 
several species which are generally coarser than 
S. bronchialis. With regard to S. vincenti, a descrr 


Nov. 1, 1926] 





THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 368 











tion of this organism was not given by Blanchard 
when he named this parasite, and Professor Fan- 
tham believes that this term cannot stand accord- 
ing to the rules of nomenclature 

Treponemata.—Treponema pallidum may localize 
itself to the lungs and there is no doubt that cases 
of syphilitic broncho-pulmonary spirochetosis occur, 
I saw a typical case at Taranto some years ago 
which had first been diagnosed as pulmonary tuber- 
culosis. In such cases Wassermann is positive. 
Other treponemata may also apparently cause 
broncho-spirochetosis, especially the purulent type. 

In the cases due to treponemata other than T. 
pallidum Wassermann is negative. 


ORGANISMS FOUND IN ASSOCIATION WITH THE 


SPIROCHJETES. 


It is seldom that the spirochzete is found alone. 
It is usually accompanied by various bacteria: 
streptococci, pneumococci and, also at times bacilli 
of the fusiform type and an organism which 
Chalmers and I used to call macro-vibrio, are pre- 
sent. The fusiform bacillus is a long fusiform 
straight bacillus, the macro-vibrio of Chalmers and 
myself and Kline is curved, comma-like, at times 
banana-like, of large size, very motile, possessing 
one or several cilia or flagella. 


PREDISPOSING CAUSES. 


In some types of broncho-spirochetosis a chill 
often acts as a predisposing cause. 


METHOD oF INFECTION. 


According to Chalmers and others, in some types 
of broncho-spirochetosis infection takes place from 
affected to healthy persons, the spray exhaled in 

. coughing being contaminated with the spirochetes 
or with the resistant coccoid bodies. According to 
other authorities, Spirocheta bronchialis and the 
other spirochetes found in -cases of broncho-spiro- 
chetosis are always present in the mouth; a chill, 
an operation, &c., may decrease the organic resist- 
ance of the carrier and increase the virulence of 
the organism in a way somewhat similar to what 
is the case of pneumococcus and other micro- 
organisms, 


EXPERIMENTAL REPRODUCTION. 


Chalmers and O'Farrell reproduced the Sudan 
type of the disease in monkeys. Attempts to infect 
guinea-pigs always failed. The putrid type of the 
condition has been experimentally reproduced by 
several observers (Davis, Kline and Blakenhorn) in 
rabbits by intrabronchial injection of material from 
dental caries containing innumerable spirochetes 
and also fusiform bacilli and the macro-vibrios. 


MORBID ANATOMY AND HISTOPATHOLOGY. 

‘he morbid anatomy and histopathology of 
broncho-spirochetosis 
pletely investigated, but important work on the 
subject has been carried out by Johns, Duval, 
Davis, Franchini, Kline and others, I have seen 
three autopsies (of the purulent type) and in all of 


have not yet been com-. 


them there was a patchy consolidation of both 
lungs, and in two of them there were several 
small foci of necrosis the size of a small 
pea to a cherry. The cavities varied in size 
up to one centimetre in diameter. The mucosa 


of the bronchi were swollen and injected, but 
no bronchiéetasite were present. Some of the 
peribronchial glands were enlarged, but in 
none was there any caseation. The micro- 
scopieal examination of stained sections showed 
well-marked infiltration and, when the  Leva- 
diti method was used, large numbers of spiro- 


chætes were seen. It must be noted, however, that 


. in addition to spirochetes, other organisms were 


present; cocci, streptococci and organisms of the 
macro-vibrio type. (Fig. 4, p. 364.) 


SYMPTOMATOLOGY. 

Several clinical types of the disease may be 
recognized, both acute and chronic. 

Acute broncho-spirochetosis.—Two varieties have 
been described; the acute bronchial or influenzal 
variety and the pneumonie variety. 

Chronic broncho-spirochetosis.—The following. 
principal varieties are now generally accepted: 
(1) with muco-hemorrhagic or muco-purulent hemo- 
rrhagie sputum; (2) with purulent expectoration ; 


(8) with putrid expectoration. Two other varieties 


may be mentioned; the asthmatic variety which 
has been studied principally by Farah, and a 
variety following rhino-pharyngitis spirochetica 
is described by me. (Fig. 5, p. 364.) 

Acute broncho-spirochetosis.—This type at times 
resembles influenza, The onset is often abrupt, 
the patient feeling chilly and complaining of 
rheumatoid pains all over the body and developing 
fever which generally is not very high. The fever 
may last from two or three to ten or twelve days. 
The patient coughs a great deal and expectoration 
is scanty, muco-purulent, very seldom containing 
traces of blood. In most cases the general condi- 
tion of the patient is hardly affected, in others-there 
is great prostration. Occasionally the pneumonic 
type may be observed in which signs—generally 
not very typical—of lobar pneumonia are present, 
but this condition usually does not resolve on the 
seventh day by crisis and the patient is usually 
discharged later from the hospital as a case of un- 
resolved pneumonia, 

Chronic forms of broncho-spirochetosis—muco- 
purulent hemorrhagic type. The onset is often 
quite insidious and slow; the patient has a chronic 
cough which is at times more severe in the morn- 
ing. The expectoration is mucous or muco-puru- 
lent, containing now and then—in some cases con- 
stantly—blood, Sometimes genuine attacks of hemo- 
ptysis occur, one or two teaspoonfuls or more of 
blood being brought up. In some cases there is no 
fever, in others a serotine hectie-like fever may be 
present. Occasionally the rise in the temperature 
takes place in the morning and not in the evening. 
In other cases the temperature chart is most 
irregular, The physical examination of the chest 
may reveal little or nothing, but in certain cases 
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definite signs of patchy consolidation are pre- X-RAY EXAMINATION. 
sent. The general condition of the patient may In mild cases the X-ray examination shows little 


remain fairly good for a long time, though a cer- 
tain degree of anemia is often present. In a few 
cases severe rapid wasting takes place. The course 
of this type of the disease may be very prolonged 


or nothing. In some severe cases the picture may 
be suggestive of tuberculosis. It may show mottling 
areas of patchy infiltration and diffuse peribronchial 
thickening. 





Fic, 4, — Lung in Broncho-spirozhetosis of the Purulent Type. 


Note thickening of bronchial walls, gereralized 


consolidation, and necrotic foci, 









BRONCHO- SPIROCHA TDSIS 


PRINCIPAL CLINICAL TYPES OF BRONCHO - SPIROCHATOSIS 


1. MUCO-HEMORRHAGIC TYPE. 


2.PURULENT TYPE, 


a PUTRID TYPE, 


» ASTHMATIC TYPE. 


(Courtesy of Dr. E. M. Johns.) 


Fic. 5. 


with periods of great improvement and even ap- 
parent eure, The two original cases Į studied in 
Ceylon in 1904 were still alive when I left the Island 
in 1915. Cases in which blood is always absent 
in the sputum have been described, the sputum 
being mucous or muco-purulent, 


- very 


Purulent Type.—ln this type the patient has 
often a high intermittent fever and coughs up a 
large amount of purulent expectoration. 
occasionally mixed with blood. In these cases 
bronchiectasie# are often suspected, but in my ex- 
perience they are not common, and no tme 
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vomica occurs. Fever is often present and 
may be remittent or intermittent or very irregular. 
It is interesting to note that in a certain number 
of cases of the purulent type, the spiral organisms 
present are of the treponema type, and not of the 
spirochzetie type. 

Putrid Type.—The symptoms are very similar 
to those seen in the purulent type, but the expec- 
toration has a very offensive odour. 

Asthmatic Type.—In the asthmatic variety to 
which, as I have already said, Farah has paid much 
attention, the patient shows signs of chronic bron- 
chitis and now and then has an attack of typical 
asthma, 

Broncho-spirochetosis following ^ Spirachetic 
Rhino-pharyngitis.—Some years ago I described 
rhinitis spirochetica or rhino-pharyngitis spiro- 
chetica which clinically can hardly be dis- 
tinguished from an ordinary attack of coryza. 
In some cases, after the coryzal symptoms 
have disappeared or during the coryzal period, 
bronchitis develops with muco-purulent expectora- 
tion containing a very large number of spirochetes 
identical with those found in the pharynx and nose. 
The spirochete in most cases of this type is ex- 
tremely delicate, and for that reason I gave it the 
name of Spirocheta minuta. 

Illustrative Cases of Broncho-spirochetosis.—To 
avoid personal equation I will report a ease 
thoroughly investigated by Bloedorn and Houghton 
and published in the Journal of the American Medi- 
cal Association, volume 76, also a case deseribed by 
Iacono in the JOURNAL or TROPICAL MEDICINE AND 
HvareNE, March, 1920, 


Case 1 (Bloedorn and Houghton). —A white man aged 18, 
ingle, was admitted to the hospital complaining of head- 
iche, pains in the back and shoulders, weakness, cough 
ind expectoration of blood-streaked mucus. Temperature 
103, pulse 96, respiration 20. Teeth in good condition, no 
‘xudate on tonsils. Heart negative. Examination of the 
ungs disclosed only a few scattered ráles at both bases, 
10 impairment of resonance. 

Clinical Course.—The patient continued to have fever 
vith temperature varying from 100 to 102 in the morn- 
ng, and 103 to 1043 in the evening. Profuse night- 
weats occurred with great regularity, and the patient 
luring the first three weeks of his illness lost 20 Ib. 

There was a slight cough and rather free expectoration 
f a thin, muco-purulent, blood-streaked sputum. The 
rostration during the course of the disease was not 
aarked, and the patient stated that he felt fairly well, 
ut weak. The case resembled so strongly, in its clinical 
ourse, a pulmonary tuberculosis, that every effort was 
iade to confirm such a diagnosis. 'The laboratory find- 
ags, Roentgen ray findings and physical examination, 
owever, failed to demonstrate the existence of such an 
afection. Wassermann and Noguchi negative. During 
he course of the repeated sputum examinations it was 
oticed that, while the sputum was negative for tubercle 
acilli, there were constantly present a large number of 
pirochzetes. 

The presence of these organisms was at firet not 
egarded as significant, and it was only after repeated 
ttempts to establish a definite diagnosis in this case that 
heir presence was regarded seriously. Their constant 
resence in the sputum after the teeth had been cleansed 
nd the throat cleared with a mild antiseptic gargle, 
ogether with the absence of a lesion of the tonsils or 
harynx which account for their presence, appeared signi- 
cant and strongly suggested the diagnosis of “ bronchial 
pirochzetosis.' 





It was decided to try the effect of an arsenical spiro- 
cheticide, and on the 20th day 0-6 grm. of neo-arsphenamin 
was given intravenously, and on the 21st and 22nd days 
the temperature again rose to 101 in the evening. On the 
24th day 0:5 grm. of neo-arsphenamin. was given intra- 
venously, following which injections of 0-9 grm. of neo- 
arsphenamin were given at intervals of one week, although 
the patient had shown no rise of temperature in the 
meantime, and was steadily improving. Following the 
injections of neo-arsphenamin the improvement in the 
patient was striking. The prompt termination of the 
fever, the rapid decrease in the number of spirochetes 
and their ultimate complete disappearance from the 
sputum, the prompt cessation of the cough, and the dis- 
appearance of the blood from the expectoration, which 
itself became almost negligible in quantity, leave little 
room for doubt regarding the efficacy of these injections. 

Two months following the onset of the disease the 
patient had regained his loss of 20 lb., had been up and 
about for several weeks, and was able to resume his 
original duties. Before discharge from the hospital he 
was given an injection of 10 mg. of tuberculin, following 
which he showed no reaction. 

Case 2 (Iacono)— Miss E. B. No previous disease of 
importance. Present illness began eleven days before I 
saw her, with general malaise, rheumatoid pains all over 
the body, and dry cough. The fever remained high and 
continued for several days, then it dropped in the morn- 
ing and assumed a serotine type. Rather suspicious sub- 
crepitant rales were found upon physical examination. of 
the chest, in the left apex, and this fact, together with 
the serotine fever and sputum tinged with blood, led the 
family doctor to suspect tuberculosis of the lungs. When 
I was called in the patient was very pale and feeling very 
weak; upon examination of the chest, no zones of fullness 
were found. Moist and dry ráles were present all over, 
but no crepitant ones. Pulse 90, pressure rather high. 
Heart normal. As regards the abdominal organs, the 
spleen was not enlarged, liver just palpable. Urine con- 
tained a trace of albumin, and there was a slight increase 
in the phosphates and indican. Blood : red blood-corpuscles, 
4,000,000 per cm.; leucocytes, 9,000; hæmoglobin, 70 
(Fleischl). As to the leucocytic formula, there was an 
increase in the eosinophiles and lymphocytes. No malaria 
parasites and no spirochetes were found. Examination of 
the sputum for tubercle bacilli negative. Several glucose- 
agar tubes were inoculated, but no fungus was grown. 
The microscopical examination of films from the sputum 
stained with Giemsa revealed presence of a large number 
of spirochetes of variable lengths, 5 to 20 microns, and 
with three to six undulations. In fresh preparations 
examined with the ultra-microscope numerous very motile 
spirochetes were seen. I made a diagnosis of broncho- 
spirochetosis and prescribed the mixture recommended by 
Castellani, the formula of which is: Tartar emetic, 
gr. iii; syr. tolu, 3i; aq. chlorof., ad 3iii; one teaspoon- 
ful in water every two hours. The patient rapidly 
improved and finally recovered. 


MIXED INFECTIONS. 


Cases of mixed infections, tuberculosis and spiro- 
chætosis, bronchomycosis and spirochætosis, are 
occasionally met with. It may be mentioned here 
that Breton and others believe that when in a 
tubercular patient, hæmoptysis takes place, the 
hemorrhagic sputum is caused not by the bacillus 
of tuberculosis but by a spirochetie infection which 
has become engrafted on the tubercular condition. 
Breton is of opinion that this spirochete differs 
from S. bronchialis and all other spirochetes. 


DraGnosis. 
This is based on microscopie examination of the 
expectoration collected after rinsing the mouth and 
gargling with sterile water, It is essential to carry 
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out the examination on fresh sputum, using both 
the dark ground illumination and staining with one 
of the modifications of the Romanowsky method, 
or the nitrate of silver staining method such as 
the Fontana-Tribondeau, may be employed. The 
sputum, especially the hemorrhagic part of it, 
teems with spirochetes, while bacteria are ex- 
tremely few. The spiroch:etes greatly decrease in 
number or completely disappear when the bronchial 
condition improves. With regard to the diagnosis 
of the principal clinical types of broncho-spiro- 
chetosis, viz., hemorrhagic, purulent, putrid, this 
is based on the appearance and character of the 
sputum; in the first variety the predominant sym- 
ptom is blood in the sputum; in the second pus; in 
the third the putrid odour. 

Broncho-spirochetosis sensu lato covers also a 
chronic broncho-pulmonary condition of syphilitic 
origin, with hemorrhagic sputum, the etiological 
agent being Treponema pallidum. In these cases 
Wassermann is positive while in ordinary cases of 
broncho-spirochetosis, including those caused by 
treponemata other than T. pallidum, this test is 
negative. 

Differential diagnosis.—The condition has often 
been confused with pulmonary tuberculosis, but the 
examination of the sputum for the tuberculosis 
bacillus will be negative and animal inoculations 
will remain without any effect. The ophthalmo- and 
cuti-reactions are negative in a great majority of 
cases, Occasionally, however, cases of mixed in- 
fection of tuberculosis and spirochetosis occur. 
The affection is differentiated from bronchomycosis 
by the absence of fungi, Cases of double infection, 
e.g., broneho-spirochetosis and bronchomycosis may 
at times be observed, though rarely. Spirochietosis 
is easily distinguished from endemic hemoptysis by 
the examination of the sputum which will show 
absence of the ova of  Paragonimus  ringeri 
Cobbold, and from ameebie bronchitis by the absence 
of am:ebie. 

ProGNOSIS. 


The prognosis, except in the very severe cases of 
the purulent and putrid types, is favourable quoad 
vitam, but the disease runs a very chronic course, 
and, although periods of great improvement may 
take place, a true spontaneous cure is exceed- 
ingly rare. 

TREATMENT. 


Three drugs have been found useful in broncho- 
spirochetosis by myself and others; arsenic, tartar 
emetic, potassium iodide. In several cases, especi- 
ally of the purulent and putrid type, salvarsan may 
be given intravenously in 0:3 grm. and 0'5 grm. 
doses once or twice a week. 

The beneficial effect of salvarsan and neosalvarsan 
has been emphasized by Galli-Valerio, Bloedorn 
and Houghton and many other observers, When 
the patie nt obje ets to intravenous therapy, stovar- 
sol may be given by the mouth, two or three tablets 
daily for a period of ten to fifteen days. Potassium 
iodide is useful in some cases, especially those with 
scanty expectoration and a tendency to asthma, 


Iodine-oil preparations, such as lipiodol, given by 
intramuscular injection are much more efficacious 
than potassium iodide mixtures as observed by 
Farah. Of lipiodol a course of twelve injec- 
tions (1 c.c. each) may be given, to be 
repeated after an interval of two or three 
weeks. The injection of lipiodol and similar 
preparations should be given deep into the gluteal 
muscles. In mild cases the oral administration of 
stovarsol will be found very useful and also mixtures 
containing tartar emetie alone or associated with 
arsenic; in a few cases sulphur seems to have a 
beneficial action, The following formule may be 
found useful:— 


1. Tartar emetic is t gr. ii. 
Syr. tolu. fee ona a Ad. 

Aq. chlorof. ad. . .. Biii. 
1 teaspoonful i in water every two hours, 

2. Tartar emetic gr. v. 
Sodii bi-carbonate gr. xxx 
Glycerine zT eeu je . 5i. 
Aq.chlorof.  ... ess T o 
Aq. ad. ... 3 iii. 

Sig. 1 teaspoonful t.d. well diluted in water. 

8. Liq. arsenicalis E m m xxiv 
Tartar emetic ... gr. ii 
Codein bse ET eae acs Qt. 
Glycerine d i Fre s X 
Syr. tolu. A v aes) Ss 
i. chlorof. ad. - $ vi. 

1 tablespoonful t.d. well diluted in water. 

4. Tartar emetic ... gr. 1 to à. 
Sodii bi-carbonate 2 ss fto Xs 
Glycerine Xt iss T Ses 9d 
Aq. ad. ... ie x p du oy Hs 

Sig. 5i t.d. 

5. Tartar emetic ... gr. 2 to 3. 
Codein ... gr. 2 to 3. 
Syr. tolu. s 5i. 

Aq. chlorof. ad. 3 vi 
1 teaspoonful t.d. well diluted in water. 

6. Tartar emetic ... gr. à toi 
Liquor arsenicalis m 2 to 3. 
Codein ... d. gr. 1. 
Glycerine 5i. 

Syr. tolu. ie "e 31. 
Aq. chlorof. ad. sve ee £k 
Sig. 5i t.d. 

7. Tartar emetic ... Ae ese e. gt. 2 to 3. 
Potass. iodide ... oes ass “ss (Ode 
Sodii bi-carbonate — ... us .. Bii. 
Glycerine ze e "e ag rae 
Syr. tolu. ee E e. Ob 
Aq. chlorof. ad. š vi. 


1 tablespoonful t.d. well diluted in water. 
8. Codein ... Br. rr- 


Saiodin gr. v. to xv. 
Ft. cachet s 
1 cachet four times daily. 
9. Sulphur gr. iii. 
Pul. ipecac. co. gr. 3. 
Guaiacol carb. (Duotal) gr. x. 
Sodii benzoat. gr. x. 


Fiat pulv. $ 3 
1 powder t.d. 

Prophylazis.—As some of the spirochetes causing 
broncho-spirochætosis are probably always presen: 
in the mouth, mouth hygiene is of great importance 
and the teeth should be kept in good condition. 
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The Serological Classification of Hemolytic Strepto- 
cocci obtained from Cases of Scarlet Fever (J. Smith, 
Journal of Hygiene, July, 1926).—Hexmolytic strepto- 
cocci have been obtained from throat cultures of 
92 per cent. of cases of scarlet fever in the first 
two days of the disease. Strains from 210 cases 
were found to belong to two main serological types, 
Type I strains being obtained from 119 cases and 
Type II strains from 57 cases. Strains obtained from 
cases occurring in members of the same family were 
found to be mainly of the same serological type. 
Strains obtained from cases in small isolated outbreaks 
were found to be of the same serological type. 
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THE BONE LESIONS OF YAWS. 


knowledge of the manner in which the 
osseous system is affected in yaws is somewhat 
scanty and may be summed up as follows: Bone 
and joint lesions have been found to oecur in about 
20 per cent, of the cases of yaws inflam- 
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various bones 
The multiple 
in frambeesial 


mation of the periosteum of 
being comparatively common. 

dactylitis so frequently observed 
patients is due to a form of multiple pen- 
ostitis of the digital phalanges, whilst other 
lesions of the bones may simulate tuberculosis, 
central septic abscesses, gummata, hydatid cysts, 
osteitis fibrosa, enchondromata, endotheliomata, 
sarcomata, myelomata and secondary carcinomata. 
X-ray examination reveals these bone lesions as 
irregularly oval rarefied areas usually in the long 
axis, parallel with that of the bone. They vary 
in size, ranging from a few millimetres to two or 
three centimetres in length. The great majority oí 
the les'ons appear to originate in the interior of th« 
bone, although a few of them seem to produce small 
excavations in its outer surface. 

These conditions have been carefully deserib-.l 
und reviewed by Mr. Lawford Knaggs! who includes 
a chapter on the affections of the bones in yaws in 
his recently published studies of the inflammatory 
and toxie diseases of bone, in which he points out 
that yaws presents such a great resemblance to 
syphilis that the late Sir Jonathan Hutchinson 
suggested the name ‘‘ frambeesial syphilis "' for it, 
a controversy having raged for many years whether 
yuws is merely a modified form of syphilis or a 
distinct and separate disease. The latter view 
now prevails, the causal organism, Treponema 
pertenue of Castellani, having definite characters «i 
its own, although it closely resembles Treponema 
pallidum of Schaudinn in appearance. 

Yaws, too, presents primary, secondary and 
tertiary stages, the manifestations of which closely 
correspond in point of time, and somewhat in 
character, with the lesions of similar stages m 
syphilis. 

lt will thus be readily appreciated that this con- 
troversy us to the true nature of yaws introduces 
difficulties into any attempt to describe the features 
of its osseous lesions—a difficulty which is increased 
by the absence or rarity of well authenticated speci- 
mens in the museums of this country. 

It is in the tertiary stages of both diseases that 
the bones are apt to be affectediand Knaggs con- 
siders that many of the accepted descriptions of 
the lesions in osteitis and in aeute and chronic 
periostitis ascribed to yaws would apply equally t 
similar conditions occurring in syphilis. It is other- 
wise, however, with the epiphysitis in which th: 
epiphyses of the phalanges and metac&irpal bones 
are attacked, the resultant deformities of the hand- 
and shortening of the digits being extraordinarily 
common. 

The investigations of Maul in Manila have throwr 
a clearer light upon the subject. In 100 cases o 
yaws accurately diagnosed, bone and joint lesions 





1 «t The Inflammatory and Toxic Diseases of Bone: A Text 
book for Senior Students." By R. Lawford Knaggs. M.C 
Cantab., F.R.C.S., Consulting Surgeon to the Leeds Genera) 
Infirmary. With numerous photomicrographs by G. H. 
Rodman, M.D., Hon. F.R.C.S. Bristol: John Wright asi 
Sons, Ltd. London: Simpkin, Marsball, Hamilton, Ke 


and Co., Ltd. 1926. 
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were found in 20 of them, and in all of these X-ray 
photographs were taken, 

In the majority numerous lesions were present, 
many being often met with in a single bone. These 
showed the rarefied areas and superficial excavations 
deseribed above. 

On the articular surfaces excavations appeared on 
those parts most exposed to injury, and Maul at- 
tributes the joint pains in yaws to them, and they 
possibly provide the explanation of the inflam- 
matory joint conditions and subsequent ankylosis 
described by others. 

A small proportion of the cases showed nodular 
lesions with swelling over the surface of the bone 
and localized thickening of the cortex, which sooner 
or later showed rarefaction of its centre. 

In chronie conditions the pieture presented by 
the earlier lesions of the bones disappears. There 
is marked irregularity of the bony outline, and 
growth may be interfered with when the epiphyses 
are affected, which occurs less frequently than 
involvement of the shafts of the bones. 

After treatment with salvarsan the rarefied areas 
deseribed by Maul rapidly disappeared and regene- 
ration of the bone at the site of the lesions appeared 
to be complete. They probably constitute some of 
the earliest manifestations of bone implieation, and 
it may fairly be assumed that they represent small 
granulomatous masses of similar nature to those 
which constitute the cutaneous eruption. 

Knaggs considers that the multiplicity of the 
lesions, their widespread distribution, and the 
more frequent implication of the interior of the 
bone, present a striking picture and he confesses 
that- he knows of nothing like this in syphilis. 

A re-examination has been made by Knaggs of 
several bones—tibire and fibule—from New Guinea, 
now in the museum of the Royal College of Surgeons. 
They were obtained by S. C. G. Seligman from‘a 
collection of native bones from Murua and Kivaia- 
wata, two islands near the eastern end of Papua. 

He found that all these bones showed periostitic 
nodules, some being quite indistinguishable from 
syphilis. Others, howeyer, present a curious pitted 
appearance of the surface of the nodes, as if associ- 
ated with ulceration of the overlying soft parts. In 
some the upper articular surface presents the . 
condition described by Maul, the pitting being quite 
different from that of syphilitic affections of the 
long bones. There is little evidence of syphilis 
among the native population of these islands, 
and Seligman considers that if the lesions 
of these bones are not due to syphilis they 


can only be ascribed to a disease hitherto 
not met with which produces similar osseous 
changes. He states that yaws is commonly 


but unevenly distributed throughout the  Pos- 
session, but makes no reference to conditions 
constituting the tertiary manifestations of that 
disease, He describes, however, an obscure ulcera- 
tive condition (‘‘ granulomata’’), and the accom- 
panying photographs are suggestive of tertiary 
syphilitic uleeration, though, as Knaggs remarks, 
it may be that they are really examples of one of 
the later manifestations of yaws. 


Further specimens of the bone lesions of un- 
doubted cases of yaws are badly needed in the 
museums in this country and if any tropical 
practitioner who could do so would supply this 
need he would certainly assist in the advance- 
ment of knowledge in an obscure branch of tropical 
medicine, 

F. E. T. 


Annotations. 





On an interesting Case of Brazilian Bubo (G. 
Franchini, Il Policlinico, January 1, 1926).—This 
condition was described for the first time in Italy 
by Breda, of Padua, it is also known as Breda’s 
disease. It is very rare in Italy and the cases are 
nearly always imported by woodcutters from Brazil 
where many Italians are employed. Although re- 
sembling oriental sore and American leishmaniasis 
it is a distinctly different affection. Two cases are 
described: (a) an Italian peasant contracted the 
disease at St. Paulo, Brazil, where he was employed 
as woodeutter. It started as small nodules, the 
size of a pin's head, which became ulcerated, 
exuding small drops of a white-yellowish liquid ; the 
ulcerations became larger and spread over large 
areas of the foot and legs, arms, hands, nose and 
mouth. There was a feeling of burning locally, but 
no fever or other symptoms. He was treated in 
the hospital of San Paulo by intravenous injections 
of antimony tartrate, which were well tolerated. 
After six or seven months’ treatment the ulcers 
began to cicatrize. (b) Another case had returned to 
the province of Potenza, his native place, in good 
health. After six months he noticed severe irrita- 
tion in the nasal mucosa with continuous running 
from the nose as if he had a cold. At the same 
time the uvula began to be inflamed and sore; 
the condition quiekly got worse and the palate 
appeared to be covered with many white-yellowish 
granules. Mastieation was not much hindered, but 
swallowing was diffieult. In a nursing home in 
Naples he had received intramuscular injections of 
a thick, blackish liquid of which he did not know 
the name. He was partially cured. About three 
years later his condition became much worse and 
he entered the Dermo-Syphilopathie Clinic, Naples, 
where he was treated with intravenous injections 
of antimony tartrate. After fifteen days he returned 
home owing to the closing of the clinic, and after 
getting worse and with a cough he was admitted to 
the Colonial School of Pathology, Bologna. Besides 
the lesions already described, others were found on 
the elbows, hands, legs and feet. He was com- 
pletely cured by injections of large doses of antimony 
tartrate and Roentgen-rays. The microscopical ex- 
amination showed  Leishman-Donovan parasites. 
The radiographic examination, in spite of the altera- 
tion in the mucous membrane of the palate, showed 
the bone intact, which proves that the case was one 
of bubo, as this disease never attacks the bones. 
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A Synopsis oF TOE FAMILIES AND GENERA OF NEMA- 
ropa. By H. A. Baylis, M.A., D.Sc., and R. 
Daubney, M.Sc., M.R.C.V.S. London: 
Printed by order of the Trustees of the British 
Museum, March 27, 1926. Pp. xxxvi + 277. 


The process of reorganization, which has been 
such a characteristic and necessary economic feature 
of the past eight years, has shown fruitful results 
in many varied directions. The medical and bio- 
logieal sciences have not escaped this reconstructive 
process and it has been very evident that a great 
deal of clearing up and reorientation had become 
necessary, In no branch, perhaps, was this more 
evident than in parasitology. Everyone is, of course, 
to some extent, conscious of much recent activity 
in this science, but few, probably, realize the 
enormous amount of progress or, at least, altera- 
tion which the past twenty years have witnessed. 
The result has been the accumulation of a vast 
amount of new knowledge and the consequent urgent 
need for its systematization. This need has been 
met to quite a satisfactory extent by the appear- 
ance of several important monographie publications, 
not the least valuable of which is A' Synopsis of 
the Families and Genera of Nematoda, by H. A. 
Baylis and R. Daubney. 

The authors have tackled the matter as pure 
systematists and, though obviously cognizant of 
them, have not allowed themselves to be unduly 
swayed by the many medical and economic aspects 
of the problem, Students of the medical, veterin- 
ary and agricultural sciences are thus provided 
with a dispassionate catalogue and an unbiased 
guide. 

It is with a certain feeling of thankfulness that 
we find there is nothing very iconoclastic or irritat- 
ingly controversial in the volume. The recent mood 
of experimental and medical biology has been, we 
believe, one of conservatism, the tendency being 
more to preserve and improve what we already 
possess rather than to speculate unduly on what 
is to come. It has been, in fact, a period of definite 
stock-taking and, in accord with this, Baylis and 
Daubney's Synopsis is practically an accurate 
emended inventory of our stock-in-trade in this 
particular line. l 

It is a curious circumstance that, apart from its 
purely medical aspects, the economic and practical 
importance of helminthology is only just beginning 
to- be realized in this country. Throughout the 
whole of last century, while helminthology, like 
many other branches of applied science, was strug- 
gling for recognition, the number of Englishmen 
who made substantial contributions to the subject 
was relatively remarkably small, but the past ten 
or twenty years have demonstrated that this country 
can produce first-class work on the subject which, 
if not so ponderous as that published on the conti- 
nent in earlier years, is possibly of more immedi- 
ately practical import. Baylis and. Daubney's 


Synopsis will undoubtedly afford satisfaction to the 
academic helminthologist and be, at the same time, 
of real value to those who have to deal with more 
practical problems. 

W. N. 
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A MawvaL or THE ParasıroLoey OF Max. By 
Charles F. Craig, M.D., M.A. (Hon.), Lieut.- 
Colonel Medieal Corps, United States Army. 
Illustrated. Philadelphia and London: J. B. 
Lippincott and Co. 1926. 


This is a very fine book, being, the author states, 
the fruit of thirty years' experience and ten years 
teaching. The important part played by protozoan 
parasites in human pathology is steadily becoming 
more widely known, and this book will play a worthy 
part in encouraging its still wider prevalence. 

As parasites protozoa produce some of the most 
important and serious of human diseases, such as 
the malarial fevers, amoebic dysentery, sleeping 
sickness, kala-azar, tropical ulcer and Chagas’ dis- 
ease, and the present volume is heartily welcomed, 
seeing that it contains all the important facts that 
have been léarned regarding the morphology, life- 
history, relation to disease, prophylaxis and dia- 
gnosis of these parasites, and in it is collected and n- 
cluded much of this information which has hitherto 
only been available in monographs devoted to 
special genera or species of protozoa. 

Although containing a wealth of zoologieal in- 
formation it is expressly denied that this manus: 
is a zoologieal treatise, but is intended for the use 
of health officers, medical practitioners, teachers. 
laboratory and research workers and medica! 
students, and each and every one of these classes 
of worker are warmly recommended to avail them- 
selves of it. 

One looks in these pages in vain for a descriptio: 
of the various pathogenic spirochetes—in fact, th: 
words spirochete, spironema and treponema do not 
appear in the index, and the same remark applies 
to the Rickettsia and to,the organisms usually 
classed as Chlamydozoa. This omission is, however 
intentional, for the author considers that there is 
at present no evidence that any of these organisms 
are protozoan in nature beyond the personal opinions 
of those who desire them to be so classed, while 
there is much evidence available indicating that 
all these organisms are more closely allied to the 
bacteria than the protozoa, hence the author's view 
that they should not be included in a work devoted 
entirely to protozoan organisms. 

There can be very little of real importance that 
is known regarding the various parasites described 
that can have escaped discussion, whilst to prevent 
confusion in diagnosis descriptions of numero 
freely-living non-parasitie protozoa have also beer 
included. 

The volume, which runs to 569 pages, has been 
well produced—well printed, well bound, wel: 
illustrated, and last, but not least, well indexed. 


F. E.T 
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Original Communication. 


A BRIEF NOTE ON THE MORPHOLOGY, 
CULTURAL CHARACTERS AND BIO- 
CHEMICAL REACTIONS OF VIBRIO- 
THRIX ZEYLANICA CASTELLANI. 


By N. BHATTACHARYYA, M.B.Cal. 
From the Ross Institute for Tropical Diseases, Putney, London. 


History. 


Vibriothriz zeylanica was discovered by Castellani 
in Ceylon in 1904 in the stools of dysentery cases, 
It was fully described by Castellani in 1910 under the 
term of Spirillum (Vibrio, Vibriothriz, Spirobacillus) 
zeylanicum in the Philippine Journal of Science, vol. 
v, No. 2, Section B; Medical Sciences, July, 1910. 
Some years later Castellani created a new genus 
for the organism: Vibriothriz. Since then this Blood broth. x 1,000. 
erganism has been isolated in different countries. 
In 1917 it was found in Taranto by Castellani, Spag: 
nuolo and Russo. In 1919, Taylor found it in London 
from a patient from Ceylon, who was suffering from 
chronie dysentery. In 1922 Delamare and Alalon 
found it in Constantinople, In 1923 Professor 
Peruzzi found it in eases of dysentery at Pola, and 
carried out a very eomplete investigation on the 
morphology of the organism. 


PATHOGENICITY. 


Though it has been isolated from the stools of 
dysentery patients, it is believed by Castellani 
that it does not play any part in the róle of the 
disease. The organisms have been inoculated sub- 
cutuneously, intramuscularly and intraperitoneally 
into guinea-pigs and rabbits without any patho- 
genic effect unless given in massive doses. Castel- 
lani considers it to be a noso-parasite. 





Esawisurix-or Bram PREPARATION: Glucose agar (water of condensation). x 1,000. 

Highly motile, always polymorphic in character. 
The following forms may be seen in preparations 
from the same medium—coccus-like, bacillus-like. 
vibrio-like, spirillum-like, spirochetal and vibro- 
spirillar forms and filamentous forms, All these 
forms are often found in the condensation water of 
glucose-agar media, in the pellicle of broth and 
blood-broth cultures, and in the small amount of 
broth added to glucose-agar media, 

The smaller forms are more motile than the well- 
formed long filamentous forms. Some of these 
latter are branching. The organisms which ara 
found in the pellicle itself are less motile than those 
found in the liquid part of the media. Peculiar 
globular and elub-like formations of various sizes 
may also be seen, 


STAINED PREPARATIONS. 





The organism is easily stained by the ordinary 
aniline dyes; it is Gram-negative and not acid-fast. 
In preparations stained with Romanowski, the Glucose agar (water of condensation). x 1,000. 

H > 2 ap ( a 4 1 ‘O reads) i LI 
filamentous forms appear to contain decply-stained PLEOMORPHISM OF VIBRIOTHRIX ZBYLAINCÁ. 
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Glucose agar (from pellicle in water of condensation). 





Glucose agar (water of condensation). 





Glucose agar (water of condensation). Glucose agar (water of condensation). 
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VIBRIOTHRIX ZEYLANICA CASTELLANI, 1910 
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nuclear bodies. These have been thoroughly studied 
by Peruzzi. 


CuLTURAL CHARACTERS. 


Grows in almost all the laboratory culture media 
at 22° C. to 37? C. It grows on potato, producing a 
peculiar reddish or reddish-brown pigmentation. The 
pellicles on the liquid media and on the condensation 
water of glucose-agar media are of a whitish colour. 
The viability of the germ remains unaffected for a 
considerable time at room temperature. Growth has 
been observed in gelatine at 22° C, and 37° C., and 
in blood-agar gelatine and milk and blood and 
gelatine at 879 C. 


FILTERABILITY. 


It is interesting to note that the organism, as 
first noted by Peruzzi, is a filter-passer using both 
broth and peptone water cultures. A series of ex- 
periments were made with Berkefeld candles, and 
B. coli was used as control. The results were 
always positive with the vibriothrix. Hanging-drop 
preparation of the filtrate was examined immedi- 
ately after filtration under the microscope. On 
close observation a very few minute coccoid organ- 
isms could be seen, though with difficulty, but 
after half an hour the number of these organ- 
isms was found to be increased. Two or three 
hours after filtration, the globular forms and the 
bacillary forms were developed in the filtrate. Sub- 
cultures in different media showed all varieties of 
the organism. From this we can draw the inference 
that very minute coccoid bodies or spores of the 
crganism pass through the filter; and these exceed- 
ingly minute coccoid bodies apparently give rise to 
the various types of organisms. 


BIocHEMICAL REACTIONS. 


All the strains have been passed through almost 
all the important sugars. They do not split any 
sugar and so do not form acid; the organism pro- 
duces alkalinity with some of them. It makes litmus 
milk distinctly alkaline, and does not liquefy gela- 
tine or serum, It does not produce any pigmenta- 
tion in lead agar. 

The morphological characters and biochemical 
reactions of four different strains isolated in different 
parts of the world were studied separately. They 
are identical and give exactly the same reactions. 
The strains which have been examined by me were 
an Italian, an American, a Lister Institute and 
Castellani’s original Ceylon strain. 

The vibrio form is apt to be mistaken for cholera 
and the spirochetal form with the spirocheta. 


REMARKS. 


V. zeylanica, though a non-pathogenic organism, 
is of interest from a morphological point of view, 
the organism being very polymorphic, bacillus-like, 
spirillum-like and spirochete-like. It also has a 
certain importance from the point of view of the 
practical bacteriologist, as the colonies of the organ- 
ism on MacConkey and other selective media may 
easily be mistaken for dysentery bacilli colonies, and 
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the undulating forms observed in the fæces may be 
confused with spirochetes, 
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TROPICAL TYPHUS AND BRILL'S DISEASE. 


By WirLiAM FLETCHER, M.D., M.R.C.P., 
AND 
J. E. LrssraB, Dipl., Madras. 


From the Institute for Medical Research, Kuala Lumpur, 
Federated Malay States. 


Many a virulent disease has its milder counter- 
part. Such, for example, is virulent small-pox, with 
its milder facsimile, alastrim; the tsutsugamushi of 
Japan, which has a mortality of over 60 per cent., 
and the tsutsugamushi! of Sumatra which is rarely 
fatal; the Rocky Mountain spotted-fever of the 
Bitter Root Valley in Montana, which kills more 
than 70 per cent. of its victims, and the spotted- 
fever of Idaho, which is only one-tenth as deadly. 

In like fashion, the dreaded epidemic typhus of 
Eastern Europe has its feebler image in tropical 
typhus, which is seldom fatal. Epidemic typhus is 
essentially a disease of cold or temperate climates, 
and when an epidemic breaks out in a hot country 
it usually flares up in the winter and dies down again 
in the spring. Tropical typhus, on the contrary, is 
a disease of warm climates and when it occurs in 
a cool country it appears in the spring and dies 
down in the autumn, 

The symptoms of tropieal typhus and of epidemic 
typhus are the same, both diseases run the same 
course and, in both, the Weil-Felix reaction is posi- 
tive. Why, then, should they be looked upon as 
separate diseases? The reply to this question is 
that however closely they may be related from an 
academie point of view, they are totally distinct 
when looked at from the practical standpoint of the 
sanitarian and the publie. The typhus of Europe 
is a disease which spreads rapidly and requires 
energetic measures for its control, Tropical typhus, 
on the other hand, does not spread directly from 
man to man; it does not give rise to epidemics: 
it is not carried by lice, and patients suffering from 
it ean be treated in their houses, or in the general 
wards of hospitals, without special preeautions and 
without danger to others. 


1 Described by Schüffner, in 1915, under the title of 
“ Pseudotyphoid fever, a variety of Japanese kedani fever.” 


TroprcAL Typuvs in tue Marav STATES. 

Tropical typhus was first recognized, in the Malay 
States, by the application of the Weil-Felix reaction 
in two cases of undiagnosed, continued fever where 
all other agglutination tests had failed. This was 
in August, 1925, and since that time we have met 
with more than eighty cases in different parts of the 
country ; in fact, the disease is as common as typhoid 
fever, 

As we have said, the symptoms are the same as 
those of epidemic typhus. The onset is sudden, 
usually with chills and sometimes with vomiting or 
an attack of sneezing. The conjunctive are injected 
and there is nearly always a dry cough. Headache 
is severe and persistent. The temperature rises 
rapidly, the severity of the headache prevents the 
patient from sleeping and, in a case of moderate 
severity, he passes into a typhoid state towards the 
end of the first week, He becomes tremulous, is con- 
tinually muttering to himself and tries to get out of 
bed in his delirium; yet he can usually give surpris 
ingly intelligent answers to questions. Delirium is 
present in about 35 per cent.; in mild cases there 
is none, except perhaps at night, but the patient's 
mind seems to be clouded, so that he replies to a 
simple question with effort and delay. The disease 
develops more rapidly than typhoid fever, and by 
the seventh or eighth day the patient's condition is 
more like that of a man in the third week of typhoid 
than at the end of the first. Sometimes the face 
has a blue, congested appearance in the second week 
and the leaden hue of the facies typhosa has been 
noticed in several European patients, 

The fever is at its height from the eighth day to 
the eleventh day; the temperature is about 1049 F. 
and the pulse 120. The lungs are often full of 
coarse crepitations and the respirations may be in- 
creased to 40 or more, even when there is little or 
no pulmonary involvement. The patient often looks 
desperately ill, but, suddenly, at the end of the 
second week there is a great change, the tempera- 
ture falls and he becomes marvellously better, There 
is often a little fever for one or two evenings after 
the crisis, but, thereafter, the temperature remains 
normal and the patient makes a very rapid recovery. 
Defervescenee usually takes place on about the 
fourteenth day. The fever terminates by crisis in 
40 per cent. of the cases and by quick lysis in th: 
remainder, unless it be prolonged by broncho-pneu- 
monia or septie conditions. 

The spleen and the lymphatic glands are fre- 
quently enlarged. The knee-jerks may be lost in 
the second week and occasionally there is slight deaf 
ness. A rash which appears on the fifth or sixth dax 
is present in about 40 per cent. of the cases, but 
it is well marked and conspicuous in very few, and 
it is difficult to see on the skin of a dark Asiatic. 
In one of our European patients, a very profuse rash 
came out on the fifth day and covered the body with 
slightly raised blotches about 1 cm. in diameter: 
it was general in its distribution except that ther 
was none on the face. There was not very much 
on the extensor surface of the arms, but the flexor 
aspeet was thickly covered. The eruption was pro 
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fuse over the trunk and thicker on the chest than 
on the abdomen. When we first saw this patient, 
on the seventh day of his illness, the rash bore a 
striking resemblanee to the muscular eruption of 
secondary syphilis. It had become brown and faded 
by the tenth day, sand some of the spots were pur- 
purie, especially on the thighs. As a rule, the 
eruption is confined to the trunk, uper arms and 
thighs; sometimes the spots resemble the roseola of 
typhoid, but, in Asiatics, there is frequently no rash 
at all, or only a few purpurie macules, 

Bronchitis is so common that it may be regarded 
as a symptom rather than a complication, Occasion- 
ally there is severe broncho-pneumonia. The patients 
are very liable to bed-sores, which are apt to develop 
rapidly and unexpectedly. Apart from these we 
have seen no complications or sequele and convales- 
cence is extremely rapid. 

There have been five deaths among the eighty-six 
cases which have come to our notice in the Malay 
States. We were not able to visit these five patients 
ourselves and no post-mortem examinations were 
made. 

Tue Weit-Frvix REACTION. 


The Weil-Felix reaction is always positive in the 
tropical typhus of the Malay States, but very often 
it does not become so until the end of the second 
week . That is to say, it may be negative throughout 
the course of the fever and become positive only 
after the temperature has gone down. The titre of 
agglutination increases up to the end of the third 
week, or a little later, and then declines; it gene- 
raliy becomes negative in six months or less. Re- 
peated examinations should be made in every case; 
the evidence of a waxing and waning titre, obtained 
in this way, is conclusive proof of active disease. 
As the result of a large number of control tests, we 
have adopted a serum dilution of 1 in 200 as the 
limit above which we regard agglutination as posi- 
tive evidence; in most cases of tropical typhus the 
maximum titre is well above 1 in 1,000. The tests 
are made in Wright’s pipettes with emulsions of 
living cultures which are prepared by washing off 

*ihe twenty-four hour growth from agar slopes with 
distilled water. The serum dilutions are made with 
normal saline. The results are read after two hours 
in the incubator at 379 C. 


Tne Two Grovrs or Tropica, Typuvs, 


Van Loghem classified B. proteus in two groups: 
the Indologenes group, which produces indol in pep- 
tone water, and the An-indologenes group which 
does not. We have employed in the Weil-Felix re- 
action, one an-indologenie strain of B. proteus x 19, 
known as the ** Kingsbury "' strain, and also a num- 
ber of indologenie strains. By this means, we have 
found that there are two groups of tropical typhus, 
clear eut and distinct from one another, as classified 
by this reaction. One group, which we will call the 
K group, agglutinates the an-indologenie strain 
** Kingsbury,” but docs not agglutinate the indolo- 
genic strains, such as '* Warsaw ’’ and No 67 from 
the National Collection of Type Cultures. The 


seeond group, whieh we call group W, agglutinates 
the indologenie strains, but does not agglutinate the 
an-indologenie strain, The two groups appear to be 
equally common, in the Malay States, and they 
differ but little in their course and symptoms. In 
neither grcup is there any evidence of transmission 
by lice. . 

The following tables show the Weil-Felix reaction 
in a Group K ease and a Group W case, respectively, 
with the an-indologenic strain of B. proteus x 19, 
which is known as '' Kingsbury ” and the indolo- 
genie strains ‘‘ Warsaw ’’ and No. 67. 


Group K Casz. 
Agglutination of Cultures of X 19 with Blood of Mengah Singh. 


f= ee eee ee ee ee 

Culture 10 16 20 36 46 62 
Kingsbury ... 500 ... 2,000 ... 4,000 ... 1,000 ... 100 ... 30 
No. 67 nee 0 .. 0... 0.. Od. One 10 
Warsaw axe 0 ... Ors: 10 ... 0:0... 0 


The figures indicate the highest dilution of the serum a 
which agglutination took place; e.g., the figure 500 means that 
agglutination occurred at a dilution of 1 in 500. 


Group W Case. 


Agglutination of Cultures of X 19 with Blood of Narayanan. 
Day of Illness 


2 














Culture « 10 16 20 36 . 35 
Kingsbury ... 10 .. 10 ... 10 ... 10... 0 
No. 67 1,000 4,000 2,000 ... 500 ... 250 
Warsaw 1,000 4,000 2,000 ... 1,000 ... 250 


EPIDEMIOLOGY AND ÆTIOLOGY. 


The tropical typhus of the Malay States has a 
special tendency to attack cattle-keepers and those 
whose occupations take them into waste land, 
covered with grass and undergrowth, where cattle 
graze. Drivers of bullock-carts, cowherds and agri- 
cultural labourers are particulary liable, and we have 
seen a small outbreak among some European soldiers 
who were encamped on waste grazing land. The 
town dwellers, and the Chinese who work in the tin 
mines of the Malay States, escape infection almost 
entirely. ; 

No body-lice have been found on any of the 
patients and there is the strongest evidence that 
these insects are not the vectors. The patients do 
not infect the occupants of the houses or tents in 
which they are taken ill ; moreover, though no special 
precautions have been adopted to free them from 
lice, when they are admitted to hospital, yet they 
never infect anyone else in the wards where they 
are treated. Though the disease is not contagious, 
in the sense that it spreads directly from man to 
man, it has a patehy distribution and preponderates 
in certain distriets, In this particular it resembles 
the tsutsugamushi- of Japan and the spotted-fever 
of the Rocky Mountains, diseases which are akin to 
typhus in many respects, Small rodents, such as 
field miee and rabbits, are the natural hosts of the 
virus of these diseases, man is but rarely infected. 
The virus of tsutsugamushi is carried by a larval 
mite and Rocky Mountain fever is carried by a larval 
tick. None of the patients whom we have seen 
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oval typhus had any recollection 

a my tiks or mites, but the larval 

aay minute and easily escape notice. 

s oie nLuse numbers of rats in some of the 
cysts cases of tropical typhus occurred in 
uiay States and we have already mentioned 
sonneetion of the disease with cattle. Where 
caac are cattle and eattle food, there are usually 
(ido NA well, < 

In an outbreak of tropical typhus which occurred 
near Adelaide, in Australia, workmen engaged in 
handling wheat were particularly liable to attack: 
in another group of cases, recently reported from 
Queensland, people who worked on farms, or who 
were employed in dealing with grain, were singled 
out by the disease. There was a plague.of mice 
on the farms at the time these cases occurred, and 
Wheatland, who described the outbreak, considered 
that the virus was probably conveyed by an ecto- 
parasite of the mouse. 

The first step in elucidating the etiology of tropical 
typhus is the conveyance of the disease to animals 
and this we have not yet succeeded in doing, either 
because the patient's blood was not obtained at a 
sufüciently early stage, or because guinea-pigs, the 
only animals which we have employed so far, are 
not. susceptible to the virus. 


-TROPICAL TYPHUS IN OTHER COUNTRIES. 


Tropical typhus is by no means confined to the 
Malay Peninsula. Similar diseases, which we be- 
heve to be identical with it, occur not only in other 
parts of Asia, but also in America, Africa and 
Austraha, The symptoms and course of the typhus- 
like disease, in New York, which Brill described in 
1898, are identical with the symptoms and course 
of tropieal typhus. In recent years there have been 
many outbreaks of a similar malady, in different 
parts of the world, and, in nearly all of these, the 
Weil Felix reaction has been positive. The follow- 
ing is a summary of the reports, which have come 
to our notice, of outbreaks of disease which we 
believe to have been tropical typhus. 

Dr. Nathan E. Brill, professor of clinical medicine 
in Columbia University, was the first to draw atten- 
tion to a fever of two weeks’ duration, which occurred 
in New York every spring and summer, and which 
has been diagnosed and treated up to that time as 
abortive typhoid. In 1897 he made a special study 
of seventeen of these eases; he found that the blood 
did not agglutinate typhoid bacilli nor eould these 
organisms be recovered from the blood or excreta. 
The symptoms and course of the disease, in these 
cases, were unlike those of typhoid fever, and Dr. 
Brill concluded that the so-called **abortive-typhoid'' 
was not typhoid at all, but a distinet, acute, in- 
fectious disease of unknown origin, which hitherto 
had passed unrecognized, 

In 1910 he published a second report, based upon 
the observation of 221 cases in New York, Apart 
from the negative Widal reaetion and the absence 
of typhoid bacilli, the disease differed from typhoid 
fever in many other respects. This is clearly shown 
in Brill's account, of which the following is a sum- 


mary: The disease began rather abruptly, with a 
chill; the temperature rose far more quickly than 
in typhoid fever and within a few days it reached 
its maximum. ‘The conjunctive were congested, 
the face was flushed, and there was intense head- 
ache; sometimes there was rigidity of the neck as 
well, and lumbar puncture was performed in 8 per 
cent, of Brill’s cases. Bronchitis was nearly always 
present. The spleen was enlarged in 54 per cent. 
An eruption came out on the sixth day; it appeared 
first on the back and abdomen and then spread to 
the arms and thighs.. In some cases, the eruption 
was identical with that of typhoid fever, except that 
it did not come out in crops; in others, there was a 
dull red, maculo-papular eruption which did not dis- 
appear on pressure. The periphery of the spots was 
commonly indistinct and frequently several of them 
coalesced to form patches. In 6 per cent. the erup- 
tion was petechial, '' suggesting a typhus eruption 
more than anything,’’ as Brill remarked. Brill de- 
scribed the course of the disease as follows: ** The 
symptoms remain in full development until about 
the twelfth day, when the fever abruptly disappears, 
the rash fades, the headache leaves, the apathy and 
prostration vanish and the patient feels perfectly 
well. . . . The most remarkable feature of this dis- 
ease is that, with the fall in the fever, all the signs 
clear up and the patient, who may have felt and 
looked very sick, becomes alert, interested in his 
surroundings, and says he is well; the headache is 
dispelled as if by magie; the eruption rapidly fades. 
and convalescence is established." In one-third of 
the cases the fever terminated by crisis and the tem- 
perature became normal in less than twenty-four 
hours. The disease occurred principally in the sum- 
mer months. There was no evidence that it was 
directly communicable. The case mortality was very 
low, probably not more than 2 per cent. There was 
no death among the first 220 cases reported by Brill, 
but shortly after his aecount of the disease was pub 
lished there were four fatal cases. 

Brill considered that this disease resembled typhus 
fever more than it resembled any other disease. 
so much so that in an epidemie he thought that 
it would be quite impossible to distinguish it from 
that malady; but, nevertheless, he concluded that 
it was not typhus, but another disease apart, as 
distinct from typhus on the one hand as from typhoid 
on the other. He based his argument on the follow- 
ing facts. It was not communicable, like typhus; 
it was not a grave and fatal malady ; and, moreover, 
epidemies of it did not arise although it was con- 
stantly present in the community. 

Brill's investigations drew the attention of ob- 
servers in other countries to the occurrence of these 
mild, typhus-like fevers and, in 1910, a similar dis- 
euse was reported by Smithson as occurring in tho 
Mossman. district of tropical Queensland, among 
labourers who worked in the sugar-cane fields. 
Those men who were employed in the factories were 
not attacked, and Smithson suggested that the dis- 
ease was conveyed by some insect which lived 
among the sugar-cane. 

In the same year, Conor and Bruch saw severaj 
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cases of fever in the environs of Tunis which, they 
thought, resembled  Brill's disease. It began 
abruptly with rigors, severe headache, and a fever 
which lasted for fourteen days. An eruption of 
slightly raised macules appeared on the fifth day or 
earlier, the eyes were injected and the spleen was 
enlarged. None of the patients died. 

In 1911, MacNaught described a fever in South 
Africa, the prominent features of which were the 
same as those of Brill’s disease, namely, a sudden 
onset with intense headache, suffused eyes and a 
dark-red, maculo-papular eruption which came out 
on the fifth day and left brown stains when it faded. 
The fever terminated at the end of fourteen days 
by rapid lysis or crisis. The patients often appeared 
extremely ill during the first week, yet none of them 
died. MacNaught noted the resemblance to typhus 
fever, but this he excluded on account of the mild- 
ness of the disease, and because it was not con- 
tagious. He was convinced, however, that the 
fever which he described was the same as Brill’s dis- 
ease in New York. 

The scholarly report which Brill published in 1910 
excited considerable interest at the time. All were 
agreed that the disease was distinct from typhoid; 
but some considered that it was only a mild form 
of typhus, and among these was Dr. Friedman, who 
had considerable experience of epidemic typhus in 
Russia. The question was investigated by Anderson 
and Goldberger, in 1912, by means of animal in- 
oculations. They succeeded in infecting monkeys 
by inoculating the blood of patients who were suffer- 
ing from Brill’s disease. When the monkeys had 
recovered, they were found to be immune to in- 
oculation of the severe form of Mexican typhus 
known as tabardillo. Similarly, monkeys which 
had recovered from infection with the virus of tabar- 
dillo were immune to Brill’s disease. On these 
grounds the authors concluded that the fever de- 
scribed by Brill was identical with typhus. 

This argument is not very convincing; the viruses 
of variola and vaccinia are reciprocally protective, 
but they are not identical. Be this as it may, it 
appears to have satisfied the medical profession that 
Brill’s disease was nothing, more or less, than a mild 
form of typhus, and little more was heard of it for 
nearly a decade. 

A paper published by Colonel J. W. D. Megaw, 
I.M.S., in 1921, aroused fresh interest in the dis- 
ease. He brought to notice a sporadie and localized 
form of typhus-like fever in the Kumaon distriet of 
the Himalayas which had been investigated by 
McKechnie some years before The symptoms and 
course of the Kumaon fever were like those of 
mild typhus or of Brill’s disease. The average 
duration of the fever was about twelve days. At 
the end of this period, there was the same sudden 
and remarkable change for the better, followed by 
quiek convalescence. The congestion of the face 
and eyes at the beginning of the fever, the exten- 
sive rash appearing on the fifth day, the mental con- 
dition, the bronchitis and rapid breathing; all these 
symptoms, which are the common symptoms both of 
epidemic typhus and of Brill’s disease, were ob- 


served by McKechnie in the Kumaon fever. Where 
it differed from epidemic typhus was in its epidemi- 
ology; in this respect it resembled Brill's disease, 
for it was strictly local in its distribution and not 
liable to occur in widespread epidemics; it was not 
easily conveyed to others, and there was a pro- 
nounced tendency for the disease to attack only a 
single individual in a household. There was no 
evidence that the disease was carried by lice and it 
affected the well-to-do Europeans rather than the 
poorer natives. 

More recently, Megaw, in conjunction with Shettle 
and Roy, reported a small outbreak at a military 
camp in Central India. Major Shettle saw fourteen 
cases in British soldiers and two in Indians. The 
disease did not spread direct from man to man; no 
other occupants of any tent in which a case occurred 
were attacked, and no lice were found on any of 
the patients. 

Since Megaw drew renewed attention to this dis- 
ease, or group of diseases, its occurrence has been 
reported in many parts of the world. In 1922, 
Maxy and Havers saw thirteen cases, in Alabama, 
of a fever with a macular rash which ran its course 
in two weeks. The Weil-Felix reaction was positive, 
and they considered that it was a mild form of 
typhus. There was no evidence of louse-infestation. 
The disease showed no tendency to spread and it 
resembled Megaw’s Kumaon fever in its tendency 
to attack the well-to-do rather than the needy. 

In 1923, Hone reported the occurrence of an acute 
illness closely resembling typhus, which had attacked 
a number of people who lived in and around Adelaide. 
The sudden onset, the rash, and the course of the 
malady were the same as in mild typhus or in Brill’s 
disease, and Hone’s description of the defervescence 
is so characteristic that we give it in his own words : 
‘‘ The delirium becomes marked in the severe cases 
and the patient looks desperately ill; then, just 
as one is anxious. about the outcome, there is, in 
the majority of cases, a rapid clearing up of the 
toxemia, and defervescence occurs between the 
twelfth and fourteenth days by crisis or rapid lysis.” 
The Weil-Felix reaction was invariably positive in 
these cases, Body-lice were found on none of the 
patients. There was no evidence of direct infection 
from one person to another. Many of the earlier 
cases occurred among men who were working on 
wheat-stacks and the wharf labourers called it 
‘“ wheat disease." 

Typhus in a severe form, known locally as tabar- 
dillo, has been endemic in the Mexican plateau, at 
an elevation of some 2,000 feet, for hundreds of 
years; but it was not recognized in the lowlands 
until 1024, when Sinclair and Maxy investigated a 
small outbreak of mild typhus-like fever in an Ameri- 
can eavalry eamp on the frontier. Inquiries made 
among the medical practitioners of the neighbour- 
hood showed that this mild form of typhus had 
existed for years in the Rio Grande Valley, and 
some of the doctors had seen hundreds of cases, 
about 2 per cent. of which were fatal. The fever 
was characterized by an abrupt onset with headache, 
rigors and vomiting. The temperature reached its 
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highest point during the first week, it became re- 
mittent in the second week, and it returned to 
normal about the fourteenth day, usually by lysis, 
but sometimes by crisis. A typhusdlike eruption 
appeared on about the fifth day. Sinclair and Maxy 
investigated twenty cases; only three were seriously 
ill and none died. Three of them were slightly de- 
lirious, the majority were dull and apathetic. A 
slight cough was present in all cases. The Weil- 
Felix reaction was positive. A few guinea-pigs were 
inoculated, but they failed to show the characteristic 
tebrile reaction, and they were not immunized against 
the virus of epidemie typhus. No two cases occurred 
in any one house; no body-lice were found on the 
patients, nor was there evidence of direct infection 
from man to man, Sinclair and Maxy consider that 
the typhus of the Rio Grande is the same as Brill’s 
disease. 

A similar type of fever occurs in East Africa, In 
1025 Clearkin drew attention to a typhus-like dis- 
ease characterized by intense headache, photophobia, 
prostration, and a rash which appeared on the fifth 
day. It has been known to practitioners in Nairobi 
for some years. The Weil-Felix reaction was not 
positive in these cases; but it was found, subse- 
quently, that the cultures which had been used in 
the test had become inactive. 

In 1926, Wheatland described an outbreak of a 
non-contagious typhus-like fever among the popula- 
tion of the farms surroundings Toowoomba, in 
Queensland. This fever resembled Brill’s disease 
very closely; its duration was about twelve to four- 
teen days; it was characterized by severe headache 
and a macular rash, like that of typhoid, but more 
profuse. Defervescence took place by quick lysis 
or crisis. The mortality was only about 2 per cent. 
The disease was not carried by lice. The Weil-Felix 
reaction was invariably positive. There was a plague 
of mice on the farms in the Toowoomba district, 
and, in the spring, when the human disease ap- 
peared, these rodents were dying in great numbers. 
The farmers attributed the disease to the presence 
of the sick mice and they called it ** mouse disease." 
This typhus-like fever was confined almost entirely 
to those who lived on mouse-ridden farms or who 
dcalt with mouse-infested grain. Wheatland con- 
cluded that it was probably transmitted by some 
ectoparasite of the mouse. 

In conclusion, we wish to emphasize the im- 
portance of employing for the Weil-Felix reaction 
not only one but, nt least, two cultures of B. 
proteus x 19; both the indologenie and the an- 


indologenie strain should be used in every ease;. 


and we take this opportunity to express our readi- 
ness to supply cultures to those of our colleagues 
who are interested in tropical typhus. Emulsions 
of living cultures should be employed, and repeated 
tests should be made during the third and fourth 
weeks, that is to say, after the patient’s tempera- 
ture has come down. 


REFERENCES. 
ANDERSON, J. F., and GOLDBERGER, J., 1912. Public Health 
Reports, U.S. Public Health Service, vol. xxvii, p. 149. 


Britt, E. N., 1898. New York Med. Journ., vol. Ixvii, pp. 
48 and 77. 


BRILL, E. N., 1910. Amer, Journ. Med. Science, vol. lxxxix, 

. 484. . 

? CrEARKIN, P. A., 1925. Kenya Med. Journ., vol. ii, p. 28. 

Conor, A., and BRUCH, A., 1910. Bull. de la Soc. de Path. 
Exot., vol. iii, p. 492. 

FLETCHER, W., and LESSLAR, J. E., 1925. Bulletins from 
the Institute for Medical Research, Kuala Lumpur, No. 2 of 
1925. 

Idem, 1926. Ibid., No. 1 of 1926. 

Hons, F. S., 1923. Health, Melbourne, vol. i, No. 6, p. 133. 

LreprNGHAM, J. C. G., 1920. Lancet, vol. i, p. 379. 

Van Locuem, J. J., and Van LoGuem-Povuw, J. C., 1912. 
Centralbl. f. Bakt. Abstr., vol. lxvi, pp. 19-21. Ref. by 
Wenner, J. J., and Rettger, F. F., Journ. of Bact., vol. iv, 
p. 331, 1919. | 

MacNauanr, J. C., 1911. 
Corps, vol. xvi, p. 505. 

Maxy, K. F., and Havers, L. C., 1924. 
Bull., vol. xxi, p. 662. 

Mraaw, J. W. D., 1921. 
p. 361. 

Idem, 1924. Ibid., vol. lix, p. 68. 

Idem, et al., 1925. Ibid., vol. Ix, p. 53. 

ScnHürFFNER, W., 1915. Philippine Journ. of Science, vol. x, 

. 845. 

s SiNcLAIn, C. G., and Maxy, K. F., 1995. Public Health 
Reports, U.S.A., vol. xl, p. 241. É 

Suatruck, G. C., 1922. Amer. Journ. Trop. Med., vol. ii, 

. 925. 

F SMITHSON, O., 1910. Journ. Trop. Med. and Hyg., vol. xiii, 

. 151. 

í WHEATLAND, F, T., 1926. Med. Journ. of Australia, vol. i, 
p. 221. 


Journ. of the Royal Army Medical 
Ref. Trop. Dis. 


Indian Medical Gazette, vol. lvi, 


————9——— 

Comparison of Stoll and Lane Egg-Count Methods 
for the Estimation of Hookworm Infestation (F. L. 
Soper, American Journal of Hygiene, July Supple- 
ment, 1926).—To secure complete egg-counts between- 
spin stirring of the contents of the Lane tube is 
necessary, and the Lane count must be "pushed to 
finality " to be of value as a measure of the number of 
eggs present; this requires so much time that the 
method is not practical for field surveys. The Lane 
" pour-off " removes objectionable substances from 
certain stools, thus increasing the visibility of the 
eggs; there is, however, a limit to the effective con- 
centration of hookworm eggs by the Lane method. 
The Stoll suspension does not secure an even distri- 
bution of eggs; the frequency distribution of repeated 
counts on two tubes indicates that variations in count 
follow the normal curve of random sampling and tend 
to be compensatory. In lightly infested cases the 
actual error in the estimated number of female worms 
present should be small, whereas, in heavily infested 
cases, the percentage error in the estimated number of 
female worms should be small. The Stoll method is 
greatly inferior to the Lane method as a measure of 
the rate of infestation in groups containing lightly 
infested individuals, but it is believed that average 
Stoll counts are as reliable as average Lane counts for 
estimating the average degree of infestation of groups 
containing lightly infested individuals, and are prob- 
ably superior for the same purpose in groups con- 
taining heavily infested individuals. The comparative 
value of the two methods will depend to a certain 
extent on the percentage of stools of the type men- 
tioned and the degree of infestation. [Egg-per-grm. 
values are less variable than daily stool weights ; but 
egg-per-grm. counts cannot be blindly accepted as 
measures of hookworm infestation in individual cases. 
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MALARIA IN WOMEN. 


ALTHOUGH there would appear to be no sex in- 
cidence in malaria, the sexes suffering equally when 
equally exposed to infection, yet there cannot be 
the slightest doubt that malaria affects the normal 


functions of the sex-organs of women in ways that 
are varied and far-reaching and also exerts marked 
modifying influences on the course of pregnancy 
and the puerperium as well as on the diseases 
peculiar to women. 

In considering the effect of malaria on the normal 
funetions of the female generative organs, we can- 
not ignore the influence of climate on menstruation 
in the tropieal countries in which malaria is most 
abundantly encountered. 

Again, the direct effect of malaria on the female 
generative organs needs much investigation for its 
further elucidation. Severe malarial infections in 
young girls undoubtedly delay both general and 
sexual development. A condition of infantilism and 
retardation of puberty may result so that the on- 
set of menstruation is delayed. A small, under- 
developed uterus has been found in some of these 
cases. 

Montél and Dan Van Cuong have recorded two 
cases in Annamese girls of eighteen years of age 
whose development was so retarded by malarial 
cachexia that they resembled children aged ten 
years. After the administration of quinine not 
only did the malaria symptoms clear up, but de- 
velopment commenced to proceed normally and 
menstruation appeared in due course. 

When the malarial infection is contracted after 
puberty has been established menstruation tends 
to become scanty and irregular, and complete ameno- 
rrhea is usually present in malarial cachexia. 
Whether the amenorrhea in malaria is due to the 
direet action of toxins on the genital organs or to 
their indirect action on the endocrine glands cannot 
be stated, though it would appear that both these 
conditions may contribute to the result. 

It may be said, in general, that as a consequence 
of any acute general infection there may ensue a 
period of amenorrhea, with atrophy of the ovaries, 
uterus, external genitals and breasts. This, how- 
ever, is usually a temporary manifestation unless 
there has been some specifie destruction of the 
ovarian follicles, and it generally disappears when 
the patient has regained her normal health and 
strength. 

Malaria may also be the cause of metrorrhagia, 
and it has been observed that the metrorrhagia 
may share in the periodicity of the disease appear- 
ing at a certain time each day. 


In the treatment of malarial amenorrhea the 
malaria should be energetically treated by the 
regular systematic administration of quinine 


followed by the use of iron and arsenic in some 
easily assimilable form as soon ns the -malarial 
symptoms have disappeared. 

In considering the effect of malaria on pregnancy 
and of pregnancy on malaria it may first be noted 
that sterility is frequently encountered in malaria, 
which is said to lessen sexual power. 

Pregnancy was formerly considered to confer 
some degree of immunity against malaria, but it 
is now more generally held that pregnancy per se 
has little or no influence on malarial infection, but 
that pregnant women are, as a rule, less exposed to 
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infection. Again, latent malaria is prone to make 
itself manifest towards the close of pregnancy and 
in the puerperium 

Abortion or premature labour is very apt to 
oecur and the position was summed up by Manson 
in these words: '' Malarial fever is likely to end 
in abortion unless treated by quinine; if treated by 
quinine pregnancy culminates in a successful issue, 
crgo, quinine should always be given in malaria in 
pregnant women.” In this opinion he is supported 
by Goth, who has reported that nineteen out of 
forty-six eases ended in premature labour, and by 
Edmonds, who states that this accident is very 
common in Africa. 

On the other hand, Whitridge Williams says that 
despite the somewhat widespread opinion to the 
contrary it would appear that the ordinary forms 
of malaria have but little influence on the course 
of pregnancy. None of his fifteen cases aborted, and 
in but two did pregnancy end prematurely and then 
only a week or so before term. He admits, how- 
ever, that it is possible that the pernicious forms of 
malaria may have a much more deleterious effect. 
There is also, he states, a marked tendency toward 
recrudescence of the disease during pregnancy and 
the puerperium just as is frequently observed after 
surgical operations. As regards the use of quinine 
Williams believes that it should be administered 
unhesitatingly to women suffering from malaria 
during pregnancy, as its oxytoccic powers are ap- 
parently in abeyance under such conditions, so that 
it ean be used with impunity without fear of set- 
ting up uterine contractions. During the puer- 
perium malaria usually presents atypical symptoms 
often resembling those of sepsis, so as to simulate 
puerperal fever, though it should not be very diffi- 
eult to differentiate the two. They may, of course, 
co-exist in the same patient, when the diagnosis 
is by no means simple. 

Puerperal eclampsia is said to be more common 
in malarial districts than elsewhere. Subinvolution 
of the uterus and post-partum hemorrhage are 
also common accompaniments of puerperal malaria. 

Malarial mastitis, too, is sometimes encountered 
and generally ends in resolution. Lactation is apt 
to be difficult and there may be actual suppression 
of the milk secretion. 

As to the fetus itself, it may also suffer 
from, malaria, but there still seems to be no con- 
sensus of opinion as to the possibility of placental 
transmission of the plasmodium from the mother 
to the child with the production of true congenital 
malaria. F. E. T. 

— AS 


Annotations. 

A Case of Infection with Lagocheilascaris minor 
(Leiper) (J. L. Pawan, Annals of Tropical Medicine 
and Parasitology, June 24, 1926).—Specimens of th: 
worms obtained from the tumour mass and the 
tonsil, transmitted to Professor Leiper were identi- 
fied as Lagocheilascaris minor, and were first de- 
scribed by him in 1909 in cutaneous abscesses in 
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these conclusions bear out those 
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Trinidad, and have since been found by him among 
specimens received from Duteh Guiana, 





Modifying the Course of Infections with Bird 
Malaria by Changing the Sugar Content of the 
Blood (R. W. Hegner and M. S. MacDougall, The 
American Journal of Hygiene, July, 1926).— There 
seems to be no doubt from the data obtained that 
an inerease in the sugar content of the blood modi- 
fies the course of the infection, bringing about con- 
ditions favourable for the parasite, and hence pr-- 
longing the infection until death results. Accord- 
ing to certain hypotheses, decreasing the sugar con- 
tent of the blood should bring about unfavourable 
conditions for the parasite. Attempts to do this 
with insulin have been made with suggestive, but 
not conclusive, results, 





Is the Formation of Guarnieri Bodies an Exclu. 
sively Mammalian Response to Infection with the 
Vaccine Virus? (H. B. Andervont, American Jour- 
nal of Hygiene, July, 1926).—So far as the forma- 
tion of cell inclusions in the rabbit is concerned, 
of Kadowaki. 
Neither in the cornea nor in the skin were 
any structures found following the inoculation of 
the epithelioma contagiosum virus (poultry pox 
virus) which even remotely bore any resemblance 
to either the Bollinger bodies or the Guarnien 
bodies, while the latter appear uniformly and typic- 
ally following inoculation of the vaccine virus. 





Animal Infections with the Trophozoites of Intes- 
tinal Protozoa and their Bearing on the Function oj 
Cysts (R. W. Hegner, American Journal of Hygiene, 
July, 1926).—Trophozoites of certain intestinal pro- 
tozoa may pass unharmed through the anterior 
portion of the alimentary canal and apparently may 
set up infections in the regions where they are 
normally localized, but that this probably is not the 
usual method of infection in nature. The cyst 
stage is, therefore, the dangerous stage so far as ‘ne 
transmission of these protozoa to new hosts is con- 
cerned, and efforts for prevention and control shouid 
be directed as heretofore toward this stage in the 
life history of the organisms, 


New Data on Differential Fertility in the United 
States (Raymond Pearl, American Journal w 
Hygiene, July, 1926).—In the American populi- 
tion it appears that the professional, clerical, trade 
domestic and personal service, publie service anl 
transportation occupational classes are reproducing 
themselves in such manner as to maintain about 
in its present status their relative representatior 
in the population. The heavy labouring elasses— 
manufacturing, agriculture and mining—are repr 
ducing themselves greatly in excess of their repr- 
sentation in the population; they not only have a 
higher proportion of more fertile families per un: 
of population so occupied than do the other occu 
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pational groups, but also they have a larger average 
number of children per family. The racial, social 
and economie significance of these results will be 
diseussed in a further paper. 





Relationship of Plankton to Anopheline Larva 
(L. T. Coggeshall, American Journal of Hygiene, 
July, 1926).—Larve dissections were carried out to 
determine whether the anopheline species exhibit 
preference for certain types of food. The three 
species examined showed no discrimination in their 
selection of food. Repeated observations on the 
food materials available in the various breeding 
places indicated that the larve adapt themselves 
to the food supply of the water in which they 
find themselves. The adult female may show 
some discrimination in selecting a place in which 
to lay her eggs, having been attracted to it 
by the plant odour emanating from it. It is im- 
possible to say whether or not the eggs of some 
species are laid in unaccustomed places where larve 
perish before reaching maturity. It would seem 
that the latter is not the case. 





Studies on the Etiology of Epidemic Encepha- 
litis. I. The Streptococcus (A. C. Evans and W. 
Freeman, Public Health Reports, June 4, 1926).—. 
A pleomorphic streptococeus highly virulent ter 
rabbits when inoculated intracerebally was obtained 
from the nasal washings, heart blood and mesen- 
cephalon of a case of epidemic encephalitis. In sə 
far as the comparative tests have been made, this 
streptococcus agreed with the streptococci obtained 
from eases of epidemie encephalitis by Von Wies- 
ner and by Rosenow. Apparently several other 
investigators have cultivated the same organism in 
their studies of the disease. When inoculated 
intravenously into rabbits the streptococcus shows 
a tendency to elective localization in the brain. 1n 
rabbits and in monkeys it produces nervous sym- 
ptoms which in some cases simulate the disease in 
man. Rabbits inoculated with this streptococcus 
show no inflammatory lesions outside the central 
nervous system. The meninges are heavily infil- 
trated with lymphocytes and leucocytes, the inflam- 
mation spreads to the cerebral substance by direct 
extension and along the small vessels penetrating 
into the brain. 
degenerative changes in the nervous tissue and re- 
action of the neuroglia. The sheaths of the blood- 
vessels are infiltrated by lymphocytes. The re- 
action is sometimes most marked in this mesen- 
cephalon. In monkeys there is a greater ten- 
dency towards leucocytie reaction, and in two 
instances large areas of hemorrhagic inflammation 
in the basal ganglia were noted, 





Comparison of the Potency, Polyvalency and 
Therapeutic Action of Antimeningococcus Serums 
(A. Wadsworth. M.D., and M. B. Kirkbride, 
The American Journal of Hygiene, July, 1926).-— 


There are severe parenchymatous | 


Further experience confirms the conclusions of pre- 
vious papers that in the absence of any method of 
titrating toxin-antitoxin neutralization in antimenin- 
gococcus serum, the agglutination test is ine 
simplest, most satisfactory and practical method of 
standardizing these serums when standard cultures, 
representative of the recognized groups of meningo- 
cocci are used with a standard serum for purposes 
of comparison, There is no evidence of lack of 
therapeutic potency or polyvalency in serums 
possessing the high agglutinative activity with 
these cultures. Failure of a recently isolated men- 
ingococcus culture to agglutinate in a serum is not 
necessarily indicative of lack of therapeutic potency. 
The immunization of horses with six selected repre- 
sentative strains apparently produces serums of 
higher titre and polyvaleney than with a larger or 
smaller number of strains. Both the titre and the 
polyvaleney may be sacrificed by the addition of too 
large a number of strains. On the whole, the results 
of serum therapy in the series of cases reported in 
this paper show an unusually low mortality, despite 
the unfavourable conditions under which many ^f 
the cases were treated. A few cases did not re- 
spond to treatment; a few reacted favourably and 
then, suddenly, fatal conditions developed in the 
meningeal processes of the central nervous system 
or in the course of some complicating secondary 
infection. The importance of early diagnosis und 
prompt serum treatment is confirmed, but striking 
results were recorded in some of the cases treated 
late in the course of the disease. 





The Neoplastic Nature of Lymphatic Leucemia 
and its Relation to Lymphosarcoma (W. A. Evans 
and T. Leucutia, The American Journal of Roent- 
genology and Radium Therapy, June, 1926).—Three 
cases of lymphosarcoma are described which in their 
terminal stages changed into lymphatic leucemia. 
These three cases are the only lymphosarcomata in a 
group of sixteen patients treated by deep Roentgen- 
ray therapy during the last four years, which had 
a fatal termination. In all three cases radiation 
therapy produced prolongation of life with entire dis- 
appearance of the manifest lesions treated, but later 
extension of the bone-marrow occurred. At the time 
of the bone-marrow involvement, all three patients 
had developed the picture of lymphatic leucemia. 
Evidence is thus brought that lymphosarcoma, if 
life is sufficiently prolonged, may change into 
lymphatic leucemia. This happens as soon as the 
bone-marrow involvement becomes the predominat- 
ing feature of the disease. 





Epidemiological Consideration of the Transmission 
of Kala-azar (L. E. Napier, Indian Medical Re- 
search, February, 1926).—There is considerable 
evidence in favour of the hypothesis that man forms 
an essential link in the endless chain of kala-azar 
transmission, but the hypothesis is not proven. 
There is very strong evidence that the disease can- 
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not be spread without the aid of an intermediate 
host. The transmitter is probably a blood-feeding 
arthropod; on epidemiological grounds only it 
seems most probable that it is a member of either 
the genus Phlebotomus or the genus Culicoides. 
In the case of most arthropods which have been 
suggested as possible transmitters of the disease 
there are numerous epidemiologieal observations 
which negative the suggestions, but in the case of 
Phlebotomus argentipes every single epidemiological 
observation seems to be in keeping with the theory 
that this insect is the transmitter of the causative 
organism of kala-azar. Although it is possible that 
at some future date our knowledge of the geo- 
graphical distribution and habits of other species of 
arthropod may point to still other possible hosts, 
at the present time on epidemiological grounds 
Phlebotomus argentipes can claim the first place in 
the list of possible transmitters of kala-azar. The ob- 
taining of a more exact knowledge of the distribution 
of Phlebotomus argentipes in the Indian Empire ap- 
pears to be a most important step towards proving 
that this insect is the transmitter of kala-azar in 
India. 


Studies on Oral Infection with Ankylostoma (S. 
Yokogawa and T. Oiso, American Journal of 
Hygiene, May, 1926).—When the mature larve of 
Ankylostoma caninum are given to guinea-pigs, 
rabbits or mice per os, most of them penetrate the 
wall of the alimentary, canal and migrate to the 
lungs through the blood-stream and lymphatics in 
the same way as following skin infections, and 
from there go into the alimentary canal via the 
bronchi, trachea, larynx, pharynx and «esophagus. 
Some of the larve ingested by these animals 
may first migrate into the abdomirtal cavity, 
boring through the wall of the alimentary canal 
and from there penetrate the liver or into the pleural 
cavity and the lungs and then take the migratory 
course, as above, to the alimentary tract. On the 
other hand, when the mature larve of A. caninum 
are given per os to the proper host, the dog, they 
generally do not travel in the body of the host, but 
grow in the alimentary canal without any such 
migration. The fact, therefore, that in the case of 
skin infections the larve pass through the lungs 
has no special connection with the development, 
nor with the aequisition of resistance against the 
digestive juices, but is, one might say, a case of 
force-majeure, the larve being inevitably carried or 
guided there by the blood or lymphatic stream. 





An Occupational Disease among Zine Workers 
(C. P. McCord and A. Friedlander, W. E. Brown 
and D. K. Minster, Archives of Internal Medicine, 
May 15, 1026).—In a small galvanizing plant, the 
authors have deteeted widespread gastro-intestinal 
conditions, varying from gastro-enteritis, in the 
younger workers, to well-established gastrice and 
duodenal uleers among workers employed for a long 


intestinal lesions. 


time. Twelve out.of fifteen workers employed 
seven years or longer have presented severe gastro- 
In a second plant, in which all 
employees were new at this work (less than six 
years) and in whieh the general work conditions 
are better and exposure to trade process fumes is 
much less, no cases of this gastro-intestinal disease 
were found. The authors have shown the accidental 
formation of zine sulphate and zine chloride at 
levels and under conditions that involve exposure 
on the part of the workers in the first-mentioned 
plant. In all workers whose urine has been tested, 
zine has been found in quantities in exeess of the 
accidental urine content from food, galvanized iron 
pipes, &c. "These patients have not presented the 
characteristies of other occupational disease hazards 
attending galvanizing. The authors have sought 
to stress the occurrence of multiple hazards in the 
galvanizing industry. On this account it is felt 
unwarranted in drawing any precise conclusions as 
to the etiologic factor in these cases. Although one 
attaches significance to zine as a causative agent 
various other substances are accepted as possible 
contributing factors. It is also believed that the 
unhygienie conditions of the workplace, together with 
the physieal type of worker, favour the occurrence 
of the conditions described. A close resemblance 
is seen between the authors' observations of lesions 
among zine workers and the findings in the litera- 
ture referred to by them in which study has followed 
the administration of single, chemically-pure sub- 
stances. The concept that zinc is capable of pro- 
ducing chronic systemie poisoning is aided by the 
work of several authors establishing stored zine in 
appreciable quantities in various organs and tissues 
and in exereta of zine workers, long after the dis- 
continuance of zine work; by the creation of alimen- 
tary tract lesions by pure zine salts administered 
intravenously and by mouth. A long period of time, 
expressed in years (from five to twenty), appears 
necessary for the production of the lesions described. 





The Morphology and Cultivation of Embado- 
monas cuniculi (n.sp.) (J. Collier and W. C. Boeck, 
The Journal of Parasitology, March, 1926),—Em- 
badomonas cuniculi (n.sp.) is an uncommon para- 
sitie flagellate of rabbits; it was found in the cecum 
of only two out of more than fifty rabbits examined. 

t is ovoid in shape, averaging 9:5 by 5:5 microns. 
It possesses a eytostome with chromophilous, rigid 
lips; an anteriorly situated nucleus with a central 
karyosome connected by a rhizoplast with the centro- 
some on the nuclear membrane; and two flagella, 
one a long thin anterior flagellum and the other a 
shorter and thicker eytostomal flagellum, each arise 
from a separate blepharoplast. The grape-seed 
shaped cysts measure 5 to 6:5 microns by 8:5 to 4 
microns. They contain a central nucleus and the 
eytostomal fibre and both blepharoplasts of the 
motile organism, Division occurs by binary fission, 
with the nucleus passing through the various stages 
of mitosis, The plane of plasmotomy is morphologic- 
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ally longitudinal. — E. cuniculi was cultivated in 
Locke egg-serum (L.E.S.) medium, both at noon 
temperature and at 379 C. The cultures at room 
temperature lived longer. Attempts to cultivate 
E. cuniculi in a medium such as is used for the 
growth of free-living non-parasitie protozoa resulted 
in failure and demonstrated that this organism is a 
parasite (commensal). Attempts to infect young 
chicks with E. cuniculi indicated that since the 
chicks were infected for only a short time they 
could not serve as proper hosts for this flagellate. 
This seems probable also in the case of the rat. 





Gastric Secretion in Diabetes Mellitus. Report 
of Ten Diabetic Patients who had Diarrhea and 
Achlorhydria (B. D. Bowen and A. H. Aaron, 
Archives of Internal Medicine, May 15, 1926).— 
Fractional gastric analyses have been made on 
sixty-nine diabetic patients. On critical analysis 
this group cannot be considered as strictly repre- 
sentative of diabetes as it would be seen in a large 
group of cases, because of the inclusion of a num- 
ber of patients who were studied some time before 
on account of diarrhea, and also because the 
majority were hospital cases, which are possibly 
more severe than the average. A complete absence 
of free hydrochloric acid was found in twenty 
patients, or 29 percent. Of these, ten had diarrhoea, 
while no cases of diarrhoea. were found in which the 
patients had free hydrochloric acid. The artificial 
use of dilute hydrochloric acid did not appear to 
affect the diarrhea in four patients, three of whom 
died, one having marked steatorrhea. In the other 
six patients, the diarrheea stopped coincidenly with 
the use of the acid, but did not reappear when the 
acid was withdrawn. The patients, however, in all 
instanees took the acid over a period of several 
months. There was no reappearance of free hydro- 
chloric acid in one case that was subsequently 
studied. Of the twenty patients who had achlor- 
hydria, the average duration of the diabetes was 
65 years and diabetes was severe in every case at 
the time of observation. The duration in the normal 
group was 2°8 years, while the gastric subacidity 
group-held the middle position, with an average of 
3°6 years. There was no essential difference in the 
average ages of the patients in the three groups. In 
an analysis of the complicating factors in each case, 
it does not appear that the conditions that are known 
to produce achlorhydria in non-diabetic subjects are 
more prevalent in the achlorhydria group. From the 
result of these observations it seems justifiable to 
presume that achlorhydria may be the result of long 
standing or severe diabetes, 





Cultivation of Trichomonas, Thermal Death- 
Point Anaerobic Conditions, Attempts at Steriliza- 
tion (J. M. Andrews, The Journal of Parasitology, 
March, 19026).— The serum-saline-citrate medium 
has proved to be the most satisfaetory medium for 
the cultivation of certain trichomonas. Saturation 
of the medium with oxygen or carbon dioxide has 
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no significant effect on the growth of the flagellates. 
Cultures remain positive twice as long when covered 
with paraflin oil. Pentatrichomonas ardin-delteili 
grows better in a medium containing 2 per cent. of 
human blood-serum than in one containing greater 
amounts. It does not multiply in a medium con- 
taining 10 per cent. of human blood-serum. Room 
and ice-box temperatures are both unfavourable. 
Trichomonas muris gave similar results when inocu- 
lated into media containing rat blood-serum. P. 
ardin-delteili grew better in a medium containing 
rat serum than in media containing sera from man, 
rat, rabbit, guinea-pig or monkey. T. muris grew 
best in a medium containing monkey serum. The 
addition of dextrose brought about an increase in 
the number of 7. muris in the culture and also a 
prolongation of the life of the eulture. P. ardin- 
delteili did not survive in culture media containing 
75 per cent. or more of nutrient broth. Nutrient 
broth in lower percentages was not favourable for 
the cultivation of this species. Trichomonas from 
man, monkey and rat grew as well in media con- 
taining sterilized Lóffler's inspissated blood-serum 
as they did when this serum was not sterilized. 
Thermal death-point: Trophozoites of the seven 
species of trichomonads studied were killed at a 
temperature of 409 C.  Anaerobiasis : Trichomonas 
of the five species studied lived and multiplied under 
conditions whieh indieate that they are facultative 
anaerobes. Sterilization of cultures: Attempts were 
made to free trichomonas cultures from bacteria by 
the following means: washing, dilution, mechanical 
obstacles and traps, fresh egg- white mercurochrome, 
butyl and butylyl resorcinol, Eventual success will 
probably be obtained by combinations of these 
methods, especially with the aid of filtration, which 
gave the best results. 





Further Observations on the Transmission of 
Cutaneous Leishmaniasis to Man from Phlebotomus 
papatasii (S. Adler and O. Theodor, Annals of 
Tropical Medicine and Parasitology, June 24, 
1926).—The infection rate of sandflies with Her- 
petomonas in Jericho was found to be about one 
per thousand during 1925. The morphology of 
naturally occurring Herpetomonas in Phlebotomus 
papatasii is described. Two out of three experi- 
ments in transmission of cutaneous lieshmaniasis 
from sandflies naturally infected with Herpeto- 
monas were successful. Sandflies were artificially 
infected with H. tropica by feeding on oriental 
sores, 10 per cent. of the sandflies being infected. 
Attempts to transmit oriental sore to seven volun- 
teers by eleven inoculations with material from 
sandflies artificially infected with H. tropica were 
all negative within an observation period of three 
and a half to four months. 





Studies on the Epidemiology of Scarlet Fever 
(A. S. Pope, American Journal of Hygiene, May, 
1926).—On the basis of attack rates, the age dis- 
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tribution of scarlet fever cases in Providence corres- 
ponds closely to that usually described in American 
cities. The greatest incidence is at 6 years. Ap- 
proximately 75 per cent. of all cases occur under 
10 and 90 per cent. under 15 years. The highest 
mortality in scarlet fever precedes the mode of mor- 
bidity and occurs in the third year of life. This is 
explained by the distribution of case fatality, which 
is highest during the first year and relatively low 
after the fourth year. In Providence 52 per cent. 
of all deaths occur under 5 years, and 80 per cent. 
under the age of 10. In the past forty years there 
has been a relative shifting of mortality from the 
lower to the higher age-groups. Attack rates in 
Providence show a slight excess among males up to 
the sixth year of life and at all ages above 7 a 
marked excess among females. This apparent dif- 
ference in the susceptibility probably depends upon 
two factors, viz., a physiological difference in sus- 
ceptibility of the sexes at different periods of life, 
and increased exposure among females, especially 
in the higher age-groups. A similar ratio is noted 
in the mortality rates, but the excess among males 
under 5 is more noticeable. For all ages the case 
fatality rates are about 20 per cent. higher among 
males. Although varying in different years from 
October to June, the month of greatest incidence 
for scarlet fever is usually January. In all but 
three years out of forty the minimum incidence 
has occurred in July or August. The seasonal dis- 
tribution of deaths differs but little from that of 
cases, but is less well determined. Case fatality 
fluctuates considerably from month to month, but 
shows no evidence of trend or definite seasonal 
variations. There has been no appreciable change 
in the recorded morbidity of scarlet fever in Provi- 
dence or in American cities as a whole during the 
past 40 years. In Providence attack rates have 
remained practically constant in all age-groups ex- 
cept in infants, where a significant downward trend 
is apparent. No evidence of periodicity in the in- 
cidence of scarlet fever can be seen in the Providence 
figures nor in the morbidity data from some fifty 
large American cities for the period 1890-1920. While 
the morbidity of scarlet fever has remained prac- 
tically constant since 1885, the mortality rates in 
Providence have fallen from approximately 40 to 
2 per 100,000. The decline has been equally remark- 
able in most American cities. Where scarlet fever 
in Providence formerly was responsible for 5:3 per 
cent. of all deaths it is now the recorded cause of 
only 0°3 per cent. of total deaths. That this fall 
in mortality is due to decrease in malignancy of the 
disease seems probable on the evidence available. 
There is no reason to assume that control measures 
have been appreciably responsible for this decline 
in the mortality of scarlet fever. The decline in 
ense fatality has been practically as great as that 
in mortality. This is especially marked in the age- 
groups under five. Case fatality may or may not 
be higher in eipdemie years and there is no evidence 
of a significant correlation between case fatality 
and morbidity rates. Among 22,000 cases of scar- 
let fever, 271 were recorded as second attacks. It 
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seems probable that this is an under estimate of the 
percentage of recurrence of scarlet fever in the in- 
dividual. That one attack does confer a relative 
immunity is indicated by the fact that only 14 per 
cent. as many cases were recorded among those who 
previously had the disease, as among the general 
population. A marked preponderance of females in 
the higher age-groups among recurrences is further 
evidence that infection with scarlet fever depends 
to a great extent upon the intimacy of contact with 
cases. Although secondary attack rates in the family 
vary widely from year to year, there is no significant 
correlation between such rates and the general 
prevalence of the disease in Providence. That is, 
there is no evidence that the disease is in itself 
more infectious in epidemie than in non-epidemic 
years. The epidemic curve of the scarlet fever, as 
determined by the outbreak of 1923-24 in Provi- 
dence, is essentially a normal distribution. 





Observations on the Development of Hookworm 
Larve (P. A. Maplestone, Annals of Tropical Medi- 
cine and Parasitology, June 24, 1926).—This series 
of experiments shows that urine has definite effect 
in destroying both hookworm eggs and freshly- 
hatched larve. lt has been noted that it is some- 
where between nine and fourteen days before all 
the hookworm eggs in feces are killed by urine. In 
one experiment the eggs must have been in a con- 
dition to hatch out, so it must be assumed that 
urine-moistened soil will kill young larvee. Minia- 
gawa, working with Ankylostomum caninum, showed 
indirectly that urine killed the larve of this species, 
for he failed to infect young dogs that were placed 
on soil that had been heavily infected with fæces 
containing eggs of A. caninum and which had been 
moistened with urine previously, whereas in his 
control experiments the dogs became infected. The 
inference drawn by Minagawa was that the larve 
of A. caninum were killed by contact with human 
urine, and the writer’s experiment shows that the 
same applies to the larve of hookworms infecting 
human beings. In another experiment it was seen 
that the packets of feces were only partly sub- 
merged in water, and the result was that after five 
weeks there was no dearth of hookworm eggs; in 
another, however, in which the feces were totally 
excluded from contact with air, all the eggs failed 
to hatch after the same period of immersion. Khali} 
found apparently normal undeveloped hookworm 
eggs in the effluent septic tanks of British Guians 
and he concludes that septic tanks of the type 
investigated are of no use in preventing the 
spread of ankylostomiasis except by concentrating 
the infective material into one channel. As there 
was apparently no way of knowing how many eggs 
entered the tanks it is not possible to say if any 
were killed during their passage through the system 
The present series shows that after four days’ com- 
plete immersion in water about 25 per cent. of the 
eggs were destroyed, and there is a steady diminv- 
tion in the number of viable eggs recoverable from 
water as immersion is continued, until after a period 
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of five weeks all the eggs seem to be dead. From 
these observations it seems safe to conclude that 
septic tanks would have some effect in reducing 
hookworm infection, the actual reduction being 
directly dependent on the time the feces remained 
in the tank. 





Meningitis due to Bacillus enteritidis Gaertner 
(G. Stuart and K. S. Krikorian, The Journal of 
Hygiene, July, 1926).—1t would appear that only 
nine cases of meningitis have been traced to the 
paratyphoid group of organisms: seven to B. para- 
typhosus B, one to B. paratyphosus A and one to 
a bacillus of undifferentiated type. The case here 
described is unique in so far as no reference has 
been found in medical literature to meningitis due 
to B. enteritidis Gaertner. The patient was a boy 
of eleven years, residing in Jerusalem. He was 
sent to the hospital as a case of enteric fever, but 
was found to be suffering from symptoms of menin- 
gitis, and later passed into a state of complete coma 
which lasted until his death fourteen days after 
entering hospital. Agglutination tests showed the 
organism to be of the type B. enteritidis Gaertner 
with fully developed labile antigen; it possessed 
labile and stable receptor apparatus identical with 
those of typical B. enteritidis Gaertner. 





A Second Case of Sleeping Sickness in the Sudan 
caused by Trypanosoma rhodesiense (R. G. Archi- 
bald and D. Riding, Annals of Tropical Medicine 
and Parasitology, June 24, 1926).—The clinical his- 
tory of this case of human trypanosomiasis and the 
morphological characters of the trypanosome in the 
blood of rats inoculated with the gland juice of the 
patient, supports the view that this was a case of 
human. trypanosomiasis caused by T. rhodesiense, 
a hypothesis which received further confirmation by 
testing the pathogenicity of the trypanosome in the 
white rat, gerbil, monkey, rabbit and guinea-pig. 
The posterior nucleated forms were not found in the 
gland juice of the patient, but appeared in an un- 
usually high percentage in the blood of inoculated 
rats, constituting nearly 20 per cent. of the short 
broad forms of the trypanosomes in the first series 
of inoculated rats. Sub-inoculations carried out in 
these animals showed that the posterior nucleated 
forms averaged from 5 per cent. to 13 per cent. of 
the short broad forms, the percentage varying with 
the duration of the infection in the inoculated rats. 
The previous record of T. rhodesiense in the Sudan 
(1922) was a case of human trypanosomiasis in a 
native of the same district of the Bahr el Ghazal; 
gerbils inoculated with the gland juice from this 
case showed the presence of posterior nucleated 
forms in peripheral blood-films, these forms occur- 
ring also in subinoculated white rats and a dog. The 
measurements of the trypanosomes were very simi- 
lar to those of the second case, varying from 10 to 
30 microns. The pathogenicity of the trypanosome 
from the two cases resembles that of T. rhodesiense. 
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The two cases are of interest inasmuch as they 
occurred in natives of the Tembura district of the 
Bahr el Ghazal, a sleeping sickness area in which 
T. gambiense is endemic and in which the tsetse-flies 
G. fuscipes and G. morsitans abound. Thanks to 
the energetic and successful measures for dealing 
with sleeping sickness, the malady in the Bahr el 
Ghazal appears to be under control, but the danger 
of infected cases crossing the western frontier from 
adjacent territories is a real one, necessitating close 
co-operative measures with the countries concerned. 
So far, the common form of human trypanosomiasis 
Tias been caused by T. gambiense, but the authorities 
are fully alive to the possibilities of T. rhodesiense 
occurring in man in a country where G. morsitans 
is almost ubiquitous and where game and stock 
net as reservoirs of T. pecaudi vel brucei. The two 
cases reported indieate so far that human trypano- 
somiasis caused by T. rhodesiense exists in the Bahr 
el Ghazal only in sporadic form. 


The Clinical Value of Hay's Sulphur Tests for 
Detecting Bile Acids in the Urine (W. I. Gerrard, 
Journal of the Royal Naval Medical Service, July, 
1926).—Hay's sulphur test is very simple and is of 
much clinical importance in investigating the relative 
excretion of bile-salts and bile-pigments. It is of 
partieular interest in the study of salvarsan and 
dissociated jaundice. The modified technique should 
be used. The reaction of the urine and its specific 
gravity do not in any way affect the accuracy of 
delicacy of the test. Compared with Pettenkofer’s 
test the delicacy of Hay’s reaction is marked. The 
many fallacies in applying Pettenkofer's test render it 
almost useless; one part of bile-salts in 1,000 gives 
only a doubtful reaction. The causes of error in 
interpreting Hay’s test are easy to avoid. The test 
reveals the presence of bile-salts in slight liver lesions 
hitherto unobserved. A haphazard technique in the 
use of Hay’s sulphur test will lead to entire failure to - 
recognize cases in which bile -salts are present in the 
urine in small amount. 


The Estimation of the Number of Hookworms 
harboured, by the use of the Dilution Egg-Count 
Method (R. B..Hill The American Journal of 
Hygiene, July Supplement, 1926).—In order to 
check the suggestion of Stoll that the factor 44 
represents the average egg output per grm. of fæces 
per female hookworm, and that such a factor can be 
used to estimate the number of parasites when only 
eggs per grm. are known, the total egg output of 96 
heavily infested cases was estimated for two or three 
days and compared with the number of worms 
recovered after treatment to a cure. A positive 
correlation was found between each of the items: 
the total daily egg output, the number of eggs per grm. 
basis formed, and the number of female hookworms 
harboured. The calculation resulted in finding that 
the factor 18'3 represented the number of eggs per 
grm. per female in this series. This factor, when 
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applied to the egg-counts in a series gave a close 
estimate of the number of female hookworms har- 
boured, but when applied to the other groups was 
usually too low.  Stoll's proposed factor of 44 
was too high. It was found that feces recovered 
could be classified as formed, soft, or mushy, and that 
the average amounts of these classes, per day, 
were 147, 226 and 314 grm. respectively, a ratio 
approximately 1: 15:2. It is suggested that for 
comparison all counts per grm. be reduced to the 
basis of formed stools by the use of the proper factor. 
As the number of worms harboured increases, the egg 
output per worm decreases. 





The Proportion of Viable Bacilli in Agar Cultures 
of Bacillus aertrycke (Mutton) with special reference to 
the change in size of the organisms during growth, and 
in the opacity to which they give rise (G. 8. Wilson, 
Journal of Hygiene, July, 1926).—Working with agar 
cultures of a strain of B. aertrycke (Mutton) it 
was found that the number of organisms requisite 
to cause a given opacity was five times as great 
in a 26-hour as in a 4-hour culture. This difference 
is probably explicable by the fact that bacilli from 
young cultures are larger than those from old ones. 
Evidence is produced which suggests that the opacity 
method gives a measure not of the number of 
organisms but of the total quantity of bacterial proto- 
plasm in the suspension. It should therefore be of 
special value in the standardization of vaccines. It is 
pointed out that the opacity method when used for 
the enumeration of bacteria is subject to a considerable 
error, and is hence unsuitable for accurate work. 
A technique is described for the estimation of the 
proportion of viable to total organisms in an agar 
culture. The results obtained are closely similar to 
those already described for broth cultures. The 
maximum proportion of living bacilli is reached at 
the end of the logarithmic phase of growth, where 
about 80 per cent. of the organisms are alive and 
capable of reproduction. It seems probable that there 
is a mortality amongst the bacilli that are generated 
in the early stages of growth, the least resistant 
organisms failing to divide. 


———  9———— 


eviews. 





Some DEVELOPMENTS OF Harvey’s Doctrine '* OMNE 
Vivum EX Ovo ": being the Harveian Oration 
delivered before the Royal College of Physicians 
of London on October 19, 1925, By Sir Frederick 
Mott, K.B.E., M.D., LL.D., F.R.C.P., F.R.S. 
(Consulting Physician, Charing Cross Hospital, 
London). John Bale, Sons and Danielsson, 
Ltd. London. 1925. 


This learned and eloquent oration by the late 
Sir Frederick Mott deals chiefly with the evidence 
of heredity im certain types of mental disease, 
especially dementia priecox, and with the part 
played by heredity in the ætiology of mental 


disease. He discusses also the tendency there is 
to end or mend a degenerate stock. A select 
bibliography concludes the brochure. 


F. E. T. 


Tur HkaLTH or THE Workers. By Sir Thomas 
Oliver, MA; M.D., D.Se,, LL.D., DGL, 
F.R.C.P., Professor of the Principles of Medi 
eine, University of Durham. Faber and Gwyer, 
Ltd. (The Seientifie Press). London. 1925. 


This small volume is one of the series of Modem 
Health Books edited by Professor Fraser Harris. 
whieh are designed to bring within the reach oi 
everyone the latest expert opinions on the chief 
problems of health. Sir Thomas Oliver has written 
the book to meet the growing interest taken by 
the publie in medical and social problems connected 





with industrial occupations and has aecordingly 
avoided using too technical language. He has, 
nevertheless, provided much useful information 


which cannot fail to interest medical men also, 
and which bears the personal impress of a great 
authority on the subject of industrial hygiene. 


E. E; T. 


REPORT TO THE SECRETARY OF STATE FOR THE 
COLONIES ON THE OUTBREAK OF PLAGUE IN THE 
Gorp Coast CoLONY AND Asanti. By Pro- 
fessor Sir William Simpson, C.M.G., M.D., 
F.R.C.P., D.P.H. Published by the Crown 
Agents for the Colonies. 1925. 


Sir William Simpson points out that until th. 
first quarter of 1924 there had been no serious 
outbreak of plague since 1908, when there wer. 
#44 recorded cases in the colony, of which 300 
were fatal. Of the fatal cases, 157 occurred in 
Accra and its neighbourhood, Irom 1908 to 1917 
the Gold Coast was free of plague. In January, 
1917, plague appeared at Ofako, in a village nine 
miles from Accra, and 39 deaths were traceable 
te this source. Unlike that of 1908, there was w 
obvious association with an epizootic of plague 
among rats, In December, 1917, nine deaths from 
pneumonie plague occurred in Axim, and there 
was a recurrence in this part in July, 1918. In 
July, 1919, one death was recorded in Accra. 

Sir William further points out that in view of 
the position of the Gold Coast and its trade relations 
with countries infected with plague, its comparative 
freedom from plague may be considered fortunat: 
He considers that some of the immunity of the Goli 
Coast during these years may be attributable t^ 
not possessing any port which admits vessels which 
may contain infected rats alongside its docks. 

A table is given showing the plague prevalene 
and deaths in 1922 and 1923 in countries on «r 
near the West Coast. Much other interesting in- 
formation is also contained in this very comple: 
and very well-written report. It also contains mans 
excellent photographs which vividly convey th 
sanitary and general conditions of life on the Gehl 
Coast, 

F. E.T 
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EPIDEMIOLOGICAL STUDY OF LEISH- 
MANIASIS VISCERALIS IN SPAIN. 


Report by Professor G. PrrTALUGA, 
University of Madrid. 


(1) Since the year 1925 many hundreds of cases 
of infantile kala-azar or leishmaniasis visceralis have 
been observed and partly described. Further on 
[1] we give a bibliography of these cases, which, 
however, does not claim to be complete. 

From my personal experience and data collected 
by my collaborators and pupils, ofte is bound to con- 
clude that there exists in Spain (one may even affirm 
in the whole of the Iberian peninsula, as we shall 
see) a genuine endemic of leishmaniasis visceralis. 
This endemic is far from being localized or limited 
to the coast or the country near the shores of the 
Mediterranean. We know of more than a hundred 
local cases which occurred in the central and western 
provinces of Spain (Madrid, Toledo, Caceres, &e.). 
The epidemiological circumstances and etiological 
agents of this disease make it, therefore, worth 
while to study it carefully in these surroundings. 

Although cases amongst children of tender age 
predominate (from a few months to 10 and 15 
years), we know of several cases of visceral leish- 
maniasis amongst youths and adults (15, 23 and 
46 years). We prefer, therefore, and shall hence- 
forth use on this account the term ‘‘ Visceral Leish- 
maniasis " instead of the common designation of 
“Infantile Kala-azar.’’ 


(2) History. 


The first cases of infantile leishmaniasis were 
observed and determined (through microbiological 
diagnosis by puncture of the spleen) in the neigh- 
bourhood of Tortosa (province of Tarragona) by my 
assistants Vilá and Torrademé in September, 1912. 
I went over this part of the country personally—it 
is highly infested by malaria—in the month of 
August of the same year. It is interesting, in my 
opinion, not only with regard to history, but on 
account of the demographical and epidemiological 
consequences which may be derived from them, 
to publish the means I used in order to induce the 
medical men of Tortosa and surrounding villages to 
share my absolute convietion as to the existence of 
leishmaniasis amongst the children of that locality. 
I had asked Dr. Torrademé, physician, of the village 
of Perelló (4,160 inhabitants, 20 kilometres from 
Tortosa) to make a retrospective investigation on 
statements made as to the causes of death amongst 
children in the civil registry of the town clerk's 
office of the village. I did not expect to find 
diagnoses of kala-azar; but, as the whole region 
is extraordinarily malarial and children suffering 
from malaria and enlarged spleen abound, one 
would expect that, in discovering in these records 
of mortality (causes of death) amongst children, 
some medical statements diverging from palu- 
dism and reminding one of the syndrome of leish- 
maniasis—for instance, ''splenie anemia "—we 


would be in possession of a serious argument in 
favour of leishmaniasis, that is to say, of an infec- 
tious and endemic disease, which could be clinically 
separated from malaria in a surrounding of endemic 
malaria notwithstanding the difficulties of a differ- 
ential diagnosis, This reasoning was confirmed by 
the suspicions of the local doctors, in particular of 
Drs. Vilá and Torrademé, who for some time had 
been observing ailing children who did not react to 
quinine and whose characteristics of anemia and 
splenomegaly did not entirely correspond to those 
of children infected with malaria. 

The following are the results of the investigation 
[4] from January 1, 1904, to July 1, 1912: Different 
medical men who followed each other in Perelló 
had established, without any microscopic confirma 
tion, for 42 cases of death (of which the majority 
were of children of less than two years; five between 
two and three years; one at the age of six) the fol- 
lowing diagnoses : — 


Cases 
Splenic leukemia ... AS tie ae 31 
Splenitis or chronic splenitis ... es 4 
Hodgkin’s disease... ay ise us 4 
Splenic anemia ... oF es A: 2 
Pseudo-leukemic anemia E oss 1 
Total ... qe us 42 


The same method of investigation had also been 
followed, almost at the same time (1913), by Vilá 
in Tortosa and by Martinez in Granada [5]. The 
two authors have publisheil the records of children's 
mortality in several villages (Ametlla, Roquetas, 
Motril, Torvizcón, Sorvilan, Almuñecar, Darrical, 
Almegijar, Busquistar, Pitres, Beninar, &c.) during 
periods dating back to 10 and 15 years. 

Both ascertained the same interesting fact, 
namely: everywhere, the physieians declared—the 
proportion being more or less high—cases of death 
in children, unmistakably due, by a deduction, a 
posteriori, to kala-azar infantilis. 

This was more than a hint. Later researches have 
proved the accuracy of this reasoning. Torrademé— 
who at present (1925) directs the anti-malaria dis- 
pensary of Amposta-Aldea (Tortosa)—has recorded 
from 1914 to this date 52 cases of leishmaniasis, 
17 of which were positive, as shown by microscopical 
examination after puncture of the spleen. Some of 
these cases were submitted, September 6 last, to 
the members of the Commission on Paludism of the 
Committee of Hygiene (Health) during their voyage 
of study in Spain. If we take in the village of 
Perelló the total number of supposed cases (1904- 
1912) and the number of those proved beyond doubt 
(1914-1925), we get an average of 5 cases a year 
for approximately 4,200 inhabitants. These 5 cases 
were children and their mortality has been 100 per 
cent, up to 1912. 

Drs. Vilá and Torrademé also established (1913) 
the existence—in a small proportion—of spon- 
taneous  leishmaniasis in dogs in connection 
with this foeus of visceral leishmaniasis among 
children. ‘lhe study of the parasite (cultures, 
experimental inoculations, &c.) had been under- 
taken by us in 1918 in collaboration with Drs. 
García del Diestro, Vilá and others [6]. From 
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that date the observations have been multiplied 
suecessively in the provinees of Granada, Valencia, 
Barcelona, Tarragona, Castellon de la Plana, Al- 
méria, Malaga, Murcia [7]. The puncture of the 
spleen, chiefly after the method of Caronia (prick 
without aspiration), has been generalized as a dia- 
gnostic method, according to the teaching of my 
school. At present it is practised by a consider- 
able number of doctors in the villages. 

In 1914 Gareía del Diestro described the first 
case of infantile leishmaniasis in Madrid, At pre- 
sent we know of some 20 cases [8]. It is only 
during these later years that in the central and 
western provinces of Spain considerable centres of 
visceral leishmaniasis, chiefly infantile, have been 
detected, of which the most interesting is the focus 
of l'alavera de la Reina (province of Toledo), where 
the director of the local anti-paludean dispensary, 
Dr. David Ortega, in collaboration with de 
Buen, Luengo and others, has succeeded in 
registering during two years 56 cases (all positive, 
as shown by the examination of the spleen). 

In Portugal the first case of leishmaniasis was 
described by Diomisio Alvarez in 1910. It concerned 
a child, 9 years old, which had been splenectomized 
by the surgeon, Salazar da Sousa [10], apparently 
for tuberculosis of the spleen. Later on, up to the 
end of the year 1923 (I do not know exactly the 
posterior data), about 50 cases have been described, 
of which 45 per cent. concern males and 55 per 
cent, females; nearly all the cases, with the excep- 
tion of one, an adult, studied in 1921 by Dr. 
Caeiro Carrasco [11], occurred in young children. 

The most important centres of leishmaniasis in 
Portugal are situated in the low valley of the Tagus, 
on the outskirts of Lisbon, Monte Estoril, Santarem, 
Setubal, Silva. Cutaneous and mucous leishmaniasis 
(bouton d'Orient, American leishmaniasis) have often 
been observed in Portugal. Nearly all these cases 
had been imported from Brazil [12]. 


(8) GENERAL STATISTICAL DATA. 


‘lhe cases of visceral leishmaniasis which have 
been traced or determined by diagnosis during the 
last few years are, of course, much more numer- 
ous than those traced in former years. General 
statistics of observations published since 1912 do 
not, therefore, give a true impression, proportional 
to the importance of the endemicity. 

The figures are as follows [13] :— 

(a) Cases of visccral leishmaniasis diagnosed by 
puncture of the spleen (presence of parasites) :— 


Province of Barcelona ... T ve 7 
3» Tarragona ... gs M" 53 
Castellon... ss A 78 
3g Valencia... Sis s 58 
nS Alicante e ai re 8 
es Murcia T EM eee 3 
za Almeria an s sis 9 
p Malaga es ot A 1 
^ Granada  ... TA ni 34 
ES Cordoba  ... ds mi 4 
$5 Madrid a she $2 21 
b Toledo E ass tg 55 
» Caceres EN m 5. 11 
$» Badajoz S Qa. G88 1 

Total ... .. 848 


(b) Cases of infantile leishmaniasis where the 
diagnosis was based on clinical data (characteristic 
of splenomegaly), hematological! or therapeutical 
data (efficacy of treatment by stibiated? prepara- 
tions) [14]. 

Observations of Dr. Torrademéi(Tortosa) -  ... 35 

n Dr. Comin (Valencia) ... .. 235 

Various observations $ $e - 50 

320 

We shall, of course, retain as a basis for our 
later epidemiological study the figures of those cases 
only where the diagnosis was founded on micro- 
biological evidence (343 cases have come to our 
knowledge). But we have added the figures of the 
cases where the diagnosis was established by clinical 
methods, because in Spain practitioners of great 
merit and undeniable experience hold that it 
is nearly always possible to furnish this diagnosis. 
We shall later discuss on this opinion to which I 
do not ally myself for scientific and pedagogical 
reasons, 


(4) AGE AND SEX OF THE PATIENT. 


As regards age one may draw up the following 
table :— 


Cases of leishmaniasis uuder 6 months’... ET 11 
5» ü 1 year is 36 
re v 2 years 120 
y * C QE ss eus 58 
v” ” 4. 5s see Se 48 
” ” 5 ” $5 gés 35 
å v 23 ise di 16 

* between 7 and 10 years 3 

se i between 10 and 12 years 1 
h » between 12 and 15 years 2 
A ' &t 23 years sx» sss 1 
33 3$ at 46 years Y ay 1 
+ 5 at unknown age E 11 
Total sei 343 


The part sex plays is of much less importance. 
The cases may be divided as follows: 43 per cent. 
males, 57 per cent. females [15]. 


(5) GEOGRAPHICAL DISTRIBUTION. 


By examining the above data (83) the following 
conclusions may be drawn, grosso modo: (a) im- 
portant hotbeds of visceral leishmaniasis exist along 
the oriental shores of the Mediterranean, with two 
predominating centres in Tortosa and Valencia; 
(b) those of the provinces of Alicante, Almeria, 
Mureia, Malaga seem to be smaller; (c) importan: 
foci exist on the western shores of the Mediterranean 
and in Andalusia (Granada, Cordoba); (d) finally, 
extremely interesting are the centres of infection 
existing in the western and central parts of Spain, 
where about one hundred cases have been regis- 
tered, mostly in the provinee of Toledo (Talavera 
de la Reina), and even in Madrid, in Caceres, &c. 
(See map, page 389.) 

Neither a site nor a single ease has as yet been 
reported above 429 of northern latitude. The 
centres situated highest to the north are those of 
Barcelona and Reus, situated near 41° parallel. 





' Leucopenia, ° Antimonial. 
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As to altitude, it must be stated that most of 
the localities where the cases observed originated 
are situated in the plain, near the coast or at a 
height of not more than a hundred metres above 
sea level, with the exception of the villages in the 
Sierra de Gredos (Villanueva de la Vera, &c.), in 
the province of Caceres, observed by Dr. de Buen 
(1922), afterwards by Drs. Luengo, David Ortega 
and others (1923). "These villages are situated at 
a height of about 300-450 metres above sea level. 
Certain villages of the southern part of the province 
of Valencia, as Onteniente, and the localities border- 
ing the province of Alicante, as Cocentaina, where 
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Naravra Huesca, even Castilla la Veija and Aragón), 
remain for the present unaffected by the disease, 
in spite of all reserves I have to make on the subject. 

It must not be forgotten that the detection of 
the cases of leishmaniasis is part and function of 
medical. culture and of appropriate professional 
training. We do not allude here to the 
northern province just mentioned, where the 
effect of the epidemiological agents of leish- 
maniasis is probably neutralized by the climate. 
It is, however, a fact that the centres of dis- 
ease which up to the present have been traced 
were discovered where a good school of pediatrists 


7 Pe. y 

* y 

$^ tanga COIT EAT A ads 
. s ee a ad 


: f 
jetRIDAP c 

Bance tony 
i à sess 

o M or 

^i SR RAD wa > 
4 a 
VU 


C 


a 
- 
wes 
eu . 
: p rH 
i . . 
d as 


Distribution of cases of leishmaniasis visceralis (infantile kala-azar) in Spain (1925). 


Dr. Comin, children's specialist in Valencia, dis- 
covered cases of leishmaniasis, are also placed at 
heights varying between 250 and 400 metres. It 
must be kept in mind that we know of 20 local 
cases in Madrid in children born and bred in the 
capital or its suburbs (Ciudad lineal), viz., at an 
altitude of more than 650 metres, 

It is true that a certain distribution as to climate, 
in connection with altitude and latitude, ean be 
noted as regards the geographical distribution of 
visceral leishmaniasis in Spain. Thus the northern 
provinces (the whole of Galicia, Asturias, the pro- 
vinces of Bilbao, Santander, San Sebastian, Vittoria, 


had striven to acquire the necessary knowledge as 
to local infantile epidemiology, or in the villages, 
where young physieians had exercised their art, 
inspired by our school of parasitology, or in those 
parts of the country where our organization for 
fighting paludism had sent its technical staff. This 
means, in my opinion, that, should one search else- 
where, one would, under similar climatic conditions, 
discover new cases; the distances which at present 
separate the important known centres of the disease 
would disappear or would be greatly reduced and 
the present aspect of the geographical distribution 
of visceral leishmaniasis, with its fragmentation and 
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localization without sufficient reasons, would be 


considerably altered. 


(6) Tug HorsEps or LEISHMANIASIS. 


Which are indeed the characteristics of the exist- 
ing centres of leishmaniasis? What is peculiar to 
them and what do they have in common? In what 
way do they differ from the neighbouring localities, 
where no cases of this disease have been en- 
countered ? 

In order to answer these questions we shall have 
to examine more closely the conditions of living of 
the population, chiefly of the families who live in 
the midst of the hotbeds of leishmaniasis, 

The result of this examination will show that the 
conception of the great centres of leishmaniasis such 
as they appear when examining the present geo- 
graphical distribution of the disease, does not hold 
out against scrutiny, Evidently there exist, centres 
of visceral leishmaniasis. Leishmaniasis is per- 
haps essentially a disease of small, localized centres, 
even limited to the home alone, as some observers 
(for instance, among the Italian school, Jemma 
and his collaborators, and in Spain, Camacho 
Alejandre, Torrademé, de Buen) [16] have main- 
tained. But these small centres (small towns, 
suburbs, farms, &c., or villages separated from other 
villages, safe from disease) have precisely nothing 
in common with the great centres which now appear 
on the map (the focus of Talavera de la Reina, in 
the province of Toledo, or the centre of Tortosa or 
Valencia). To sum up, Ë consider the last named 
two as artificial centres, They exist owing chiefly 
to the activity of a circle of professional culture 
which stirred a current. of investigation around 
them resulting in the detection of the sick. These 
large centres have probably nothing or very little 
to do with the real topography of the cases of leish- 
maniasis, neither houses nor localities infested with 
it; such a topography ought first to be established 
before speaking of hotbeds of the endemics, in the 
real meaning of the word. 


(7) SoctaL CONDITIONS. 


The sick children belong in a great majority to 
poor families. But many cases apply to better 
people, or even to middle-class families in excellent 
‘economical conditions, The case of a girl, 11 years 
old, who lived in a villa in Ciudad lineal (suburb 
of Madrid) and belonged to a middle-class family— 
her diagnosis was established in May, 1924 (puncture 
of the spleen) by Dr. de Buen; a case studied and 
treated by myself and my assistant, Miss Gonzalez 
Barrio (1921); a case observed by Dr. David Ortega 
in Talavera; the case of a child, a cavalry officer’s 
son, sent to me for consultation by Dr. Camacho 
Alejandre (1923), and other cases prove that 
social conditions, as far as they depend on a good 
economie situation of the family, do not exclude 
infection. But the hygienic conditions of life, chiefly 
those of rural or semi-rural dwellings (with a garden, 
poultry yards, cattle, &c., water-closets in bad con- 
dition, or non-existing, &c.) are of a primary import- 
ance. Even in the cases just mentioned, which con- 


cerned well-to-do families, such defects are to be 
found. The small site of infection of Ciudad 
lineal, near Madrid (where several cases originated), 
is characteristic in this respect; it is a closed-in dis 
triet, formed by small houses or villas, with their 
own garden, a poultry yard, &e. Other local cases 
in Madrid originate in other populous districts, situ- 
ated on the outskirts of the town, where the type 
of dwelling is already rural. 

With regard to some of the patients living in 
town (in one case, a house in the centre of Madrid), 
We are certain that infection was contracted in the 
country (province of Almeria) [17]. 


(8) CANINE LEISHMANIASIS AND DOMESTIC CENTRES 
or VISCERAL LEISHMANIASIS (Houses OF 
KALa-AZAR). 


The coincidence of certain centres of spontaneous 
leishmaniasis in dogs, with cases of visceral leish- 
maniasis in man, has been ascertained in Spain 
since 1918. Vilá and Torrademé have found infected 
dogs in the neighbourhood of Tortosa in a proportion 
of 4 positive cases for 65 dogs examined (6 per 
cent.) [18]. Camacho Alejandre discovered a still 
higher proportion (22 per cent.) for 7 dogs in direct 
contact with sick people (dogs belonging to houses 
of kala-azar). I have endeavoured myself, with 
Dr. Garcia del Diestro, and later with Miss Gonzalez 
Barrio and Mr. Campuzano, Professor of the Veter- 
inary School in Madrid since 1914, to trace dogs 
with leishmania in connection with the cases of 
leishmaniasis on the outskirts of the town of Madrid. 
without any positive result, however. Campu- 
zano has examined some 15 dogs, more or less in 
contact with human cases, and over 200 dogs taken 
at random in Madrid and in the suburbs, all with 
negative results (spleen and liver). The veterin- 
ary inspector of Valencia, Trigo Mezquita, pub- 
lished in 1916 the result of an examination of 313 
dogs, with 3 positive cases, Lately, de Buen 
took up these researches in the zone of Caceres, 
but without any positive result. 

It must be admitted, nevertheless, that a methodi- 
cal investigation on dogs, pursued in localities in- 
fested by human leishmaniasis, especially kala-azar- 
infected houses, has not been attempted and is 
urgently needed in a country like Spain, where the 
dog is constantly and intimately associated in rural 
surroundings with domestic life. Some observers— 
for instance, Camacho Alejandre (Almuñecar, 
Granada)—insist on the importance of this cohabita- 
tion and the consequent formation of small foci of 
human and canine leishmaniasis, both occasionally 
appearing isolated, viz., separated from each other 
in the same locality. 


(9) Tug Parasite. 


The parasite, pathogenic agent of visceral leish- 
maniasis, observed in human beings in Spain, does 
not differ from the type Leishmaniasis infantum. 
Its morphological and biological characteristics in 
the organs of the sick child (spleen, liver, bone- 
marrow), in cultures and experimental inocula- 
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tions (dogs), have been described since 1913 by us 
and our collaborators, García del Diestro, Vilá, Gon- 
zalez Barrio, &c., by Fernandez Martinez, of Gran- 
ada, by observers of the School of Barcelona (Sayé 
and Alomar, Pi Suñer, Carrasco, Roiy, Martinez 
Vargas and others), by Gomez Ferrer, Aguilar Jor- 
dan, Comin, and Peset in Valencia, by de Buen [20]. 
We refer the reader to these works and to the sum- 
mary of the subject in my book, ‘‘ Diseases in Hot 
Countries and General Parasitology ’’ (1928). 

The leishmania of dogs, whether spontaneously 
infected or experimentally inoculated with human 
virus, nearly always affect a slightly elongated 
form, pear- or egg-shaped, with a longitudinal 
diameter of two microns, or more, and a transverse 
diameter not exceeding 2 microns. One very sel- 
dom finds in the smears from dogs the round shapes 
with large nuclei (trophonucleus) and with rounded 
punctiform blepharoplast, which are met, chiefly 
when infection is recent, in the organs of children— 
in particular in the perithelial cells of the hemo- 
histiocytarian type (hemohistiocytes and hemo- 
histioblasts of Ferrata) [21]. But the fact that 
this morphological character (besides being of small 
importance, as the pear-shaped forms are equally 
met with in infantile leishmaniasis) appears both 
in the leishmania of spontaneous infection of dogs, 
as in the parasites of human stock experimentally 
inoculated into dogs—seems to prove that their 
species does not differ, as least as far as their struc- 
ture and morphology are concerned. 

The leptomonas (flagellated forms) in cultures 
(on blood-agar N.N.N.) are identical. 

In the parasitized organisms wé have met leish- 
mania also in peripheral blood, chiefly in the leuco- 
cytes (monocytes and neutrophilic granulocytes) 


[22]. These parasites are nearly always round 
with slightly elongated corpuscular  blepharo- 
plast. I consider these shapes as an indication of 


recent infection. Even when met with in the endo- 
thelial or perithelial cells, or in genera] in the reti- 
culo-endothelial system of the organs, they are pro- 
bably in relation with the hematic phase of the para- 
site, which seems to be demonstrated, too, by their 
much more reduced number in the interior of the 
cytoplasm of the elements where they lodge, as com- 
pared with the number of parasites of the pear- 
shaped type, or, in general, of the type with elong- 
ated stick-shaped blepharoplast. If I insist on 
these observations it is because they are re- 
lated to the problem of the parasite’s introduction 
into the organism of men and mammals and, more 
strictly, to the structure and morphology of the para- 
site in the initial periods of its development, after 
inoculation.’ This question is directly connected with 
the aspect of the parasites at the time of inoculation, 


in the insect or insects which may be incriminated’ 


as the intermediary hosts, or as the carriers of the 
virus of leishmaniasis. 


(10) TRANSMISSION. OF VISCERAL LEISHMANIASIS. 
CARRIER INSECTS AND RECEPTACLES OF VIRUS. 
Our present knowledge as to the transmission of 

visceral leishmaniasis results from the critical ex- 

amination of the following hypotheses :— 


(a) Direct or indirect transmission of the virus 
from the intestinal mucous membrane, chiefly by 
intestinal worms. 

(b) Transmission by fleas of men and dogs. 

(c) Transmission by bugs. 

(d) Transmission by  hematophagous nemato- 
cera (Culicids) or brachycerous diptera (Tabanide). 

(e) Transmiesion by phlebotomes, 

We shall here deal summarily with the data con- 
cerning these different hypotheses resulting from per- 
sonal experience and that of Spanish investigators. 

(a) The direct transmission of the virus by the 
intestinal canal—a theory which, formerly defended 
by Donovan, and more recently, concerning Indian 
kala-azar, by Mackie, by Archibald and others 
—cannot be admitted in most of the cases of 
leishmaniasis infantum, and this, in our opinion, 
for the following reasons :—(1) In cases concerning 
children of tender age, for instance, 3 months, fed 
exclusively at the breast of the mother, it is diffi- 
cult to imagine an infection by resistant forms of 
leishmania, which ought to proceed from the bowels 
of a sick person, or from a carrier of virus, which 
should have contaminated the water or an object 
having come in contact with the infant’s mouth. 
(2) The forms of leishmania known to us, outside 
the organic internal medium, namely, the lepto- 
monas forms of cultures, are extraordinarily sensi- 
tive to all contamination of the soil by bacteria in 
general, as we have ascertained with all the species 
(human and canine) inoculated by us; accordingly, 
it is difficult to assume that they are apt 
to multiply or to remain in the intestinal canal, pre- 
serve their vitality, and finally be evacuated, It is, 
moreover, a hypothesis which, for many other rea- 
sons, does not withstand further criticism. The 
indirect transmission by inoculation through the 
intestinal helminths—which, by the way, has been 
discarded lately in India by the researches of the 
commission presided over by Christophers [23]— 
is contradicted in Spain bythe following facts: 
(i) There are no nematode parasites (the only hel- 
minths which could be incriminated as inoculators) 
to be found in the intestines of infants of low age, 
viz., at an age when leishmaniasis is most frequent. 
(ii) A very high proportion of elder children in our 
rural districts (between 3 and 15 years), and adults 
who harbour intestinal helminths (Oxyuris, Ascaris, 
'l'richocephalus) do not show any symptoms of leish- 
maniasis. (3) Negative result as to the presence of 
helminths’ eggs in excrements examined of several 
children suffering from leishmaniasis. (4) No eosino- 
philia in nearly all the cases of leishmaniasis ob- 
served in Spain and whose leucocytarian formula 
has been established (some hundred cases) [24]. 
(5) No coincidence between the larger foci of ankylo- 
stomiasis [25] and part of the actual foci of leish- 
maniasis (Madrid, Talavera de Ja Reina, &c.). 

(b) Transmission by Fleas.—The hypothesis sus- 
tained by Nicolle (1908) and defended later with 
such tenacity by Basile—is still the one which 
seems to rally, in Spain, the greatest number of 
adherents. Since 1913 Vilá and Torrademé have 
endeavoured to study the habits of the fleas of 
dogs (Ctenocephalus canis and Pulez serraticeps) in 
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their connection with children; Vila 
amined the fleas of infected dogs. We have 
made during the years 1913-1914, in the Insti- 
tute of Hygiene Alfonso XIII, a series of ob- 
servations on fleas of dogs, experimentally inocu- 
lated with the virus of the infantile leishmania of 
Tortosa. The objection, resulting from Wenyon’s 
works on the herpetomonas of fleas, remains still 
the most serious difficulty for resolving the ques- 
tion of an evolutionary phase of the leishmania in 
the intestines of fleas. From the protistological 
point of view the problem is not modified. Never- 
theless, there are reasons of an epidemiological order, 
in our opinion, which neither plead in favour of 
the hypothesis, the dog as a receptacle of virus— 
nor of the other—the transmission of the virus by 
the fleas of either dogs (Ctenocephalus canis) or men 
(Pulez irritans). This does not affect the problem of 
identity between the viruses of human viscera] leish- 
maniasis (kala-azar infantum) and leishmaniasis 
canis, nor does it concern the possibility of an experi- 
mental inoculation, The confusion created between 
these two problems has been prejudicial to their solu- 
tion. It is quite possible, and I am of the opinion 
that the parasite is the same; but it is very likely, 
too, that the intermediary host or transmitting agent 
of leishmaniasis is not an ectoparasite, as strictly 
and constantly associated to the life of the dog, as 
the Ctenocephalus canis. Indeed, should that be 
the case, how would one explain the great difference 
which exists in Europe and in Northern Africa 
between leishmaniasis of dogs taken at random and 
leishmaniasis of dogs proceeding from endemic foci 
or houses of kala-azar infantum? I need not recall 
here the observations of Coronia and Di Giorgio, who 
discovered in Palermo only a single positive case for 
1,005 dogs, picked up in the streets and examined 
by them. Jemma also obtained, a few years ago, 
a negative.result for 300 dogs examined, from the 
same place. Now the same author found two in- 
fected dogs out of seven examined in the suburbs of 
Palermo, which are foci of leishmaniasis infantum. 
The high percentage observed by Basile near Mes- 
sina (in Bordonaro)—the highest known (81 per 
cent. for dogs examined)—is in relation to one of 
the most important hotbeds at present known 
(Gabbi, 1909). I shall not reproduce here other 
existing statistica] data on canine leishmaniasis in 
Italy, Greece, Russia, Tunis, Algeria, Morocco, 
Dekar, &c. I only wish to emphasize one fact, i.e., 
in Spain all the data collected, up to now, lead to 
the conclusion that spontaneous leishmaniasis of 
dogs taken at random (street dogs, dogs in the 
country) seldom occurs, while the proportion grows 
if one takes dogs which are in contact with human 
cases of kala-azar. An observer as careful as Dr. 
M. Vilá (of Tortosa) did not find a single animal 
infested with parasites in 48 dogs examined 
(spleen, liver, bone-marrow). Later a dog from the 
village of Aldea and another from Camartes, foci 
of leishmaniasis infantum (Torrademé and Vilá, 
1913), gave positive results. We have already men- 
tioned elsewhere (§8) the data furnished by Messrs. 
Torrademé, Camacho Alejandre, Campuzano, Trigo 


even ex- 
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Mezquita, de Buen. From the total of these re- 
searches the following figures can be deduced :— 


Number Number Proportion 
of dogs of positive per 
examined cases cent. 
1) Dogs taken at random ... 558 ... 3 0-54 
2) Dogs from houses wit 
leishmaniasis  ... Ae 62> x CÓ n1 


lt must therefore be admitted on the one hand 
that in those localities where human cases of vis- 
ceral leishmaniasis occur and where, on the other 
hand, the proportion of infected dogs is high, there 
intervenes a factor which must not be exclusively 
and intimately associated with the life of men and 
dogs, but which, moreover, is in connection with 
some local circumstances. This deduction can still 
be supported by other facts: there certainly are cases 
where it is extremely difficult to establish a relation 
between the existence of human cases and the pre- 
sence of the dog. With my former assistant, Miss 
Gonzalez Barrio, we have seen a young patient, 
the daughter of a railway official, who had never 
left Madrid and did not possess a dog. In Naples 
for 110 observed cases (clinic of Professor Jemma) 
Javarone affirms to have succeeded only ten times 
in establishing the presence of dogs in the home of 
the sick person, I should like to recall the case 
reported by Jemma [26] of a little girl 17 months 
old, living in a suburb of Palermo, in the house of 
wealthy parents who observed the precepts of 
hygiene. More than two years before, that is to 
say, previous to the birth of the patient, an elder 
brother died of leishmaniasis, At that time a dog 
was kept in the house; that dog had been examined 
by Professor Jemma. It carried no leishmania. 
Notwithstanding this the father, alarmed by the 
doctor’s opinion, did not want to continue keeping 
his dog. The animal was therefore no longer in the 
house when the girl was born, and all precautions 
were taken by the family to avoid the least contact 
between the baby girl and dogs. The girl, neverthe- 
less, contracted kala-azar. One may also quote the 
following observation: Contrary to the fact that 
the proportion of infected dogs in certain centres of 
human leishmaniasis is higher than among dogs 
taken at random, one finds certain centres (houses, 
small towns) of infantile kala-azar where dogs do 
not carry the virus. 

We arrive then at the following conclusions: 
(1) The dog does not seem to constitute a receptacle 
of virus—independent of the foci—of human leish- 
maniasis, (2) The parasite does not appear to be 
transmitted by an insect, as intimately associated 
with the life of the dog as the Ctenocephalus, because 
in such a case one would probably observe a much 
higher proportion of disease among dogs in general. 
(8) The infection of the child is not always related 
to the presence of dogs. (4) The child and the dog 
probably get infected in certain places where there 
exists, under favourable circumstances, a common 
factor of infection, probably an intermediary host 
not as intimately connected with the life of the dogs 
as are the fleas, but who could infect (by stings or 
other means) the child and the dog as well. The in- 
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fection of the house cats, under these circumstances, 
is also possible. Vilá (of Tortosa) found a sick cat 
(sent to us in 1914); so did Sergent, Lombard, 
Gurlichini and others. These conclusions could be 
admitted, should one incriminate chiefly the Pulex 
irritans (common fleas of men) and not the fleas of 
dogs (Ctenocephalus canis), Now, the ubiquity of 
these ectoparasites is far from being equal in the 
two hosts. 

In Spain, Italy and generally in Mediterranean 
and subtropical countries, fleas of dogs are found 
frequently on men. On the contrary, fleas of men 
are found in dogs under much more accidental 
circumstances. One ought to admit, therefore: 
(a) either that canine leishmaniasis is due to a 
different virus, transmitted by the Ctenocephalus 
to dogs alone: (b) or that the Pulex irritans is 
the only real transmitting agent. of the leishmania. 

One may invoke against the first hypothesis: the 
scarceness of leishmaniasis among dogs taken at 
random ; the high proportion of the disease in centres 
of kala-azar infantum; the morphological identity ; 
the experiments of Nicolle, Basile, &c. (inoculation 
of the human virus into dogs); those of Novi, per- 
formed with cultures; the results attained with the 
two kinds of fleas by Basile, &c. Against the second 
hypothesis I plead the conclusions arrived at by such 
authors who succeeded in transmitting the human 
virus experimentally to dogs, chiefly through the 
Ctenocephalus, as much as the relations existing be- 
tween the fleas of men and dogs, &c. I think, never- 
theless, that this question ought to be taken up again, 
without canine leishmaniasis being allowed to trouble 
our mind overmuch. The observations of La Cava, 
Visentini, Basile, &c., on Pulex irritans (fleas of 
men) infected on dogs are decidedly suggestive. We 
have to start from the conception that the dog is 
not the receptacle of the virus for men, As for 
kala-azar in India, the non-existence of spontane- 
ously infected dogs (or their scarceness) has done 
much to free the mind of the epidemiologists from 
some preconceived ideas. On the whole we can- 
not reject the hypothesis of the fleas; we submitted 
it to critical analysis; we think that it ought to be 
taken up again by an experimental and parasito- 
logical study, which should not be overruled by 
Nicolle’s categorical affirmation that infantile 
kala-azar is a natural infection of the dog trans- 
mittable to the child [27]; this affirmation, which 
has opened the path to most important investiga- 
tions and has given so many fruitful results, does 
not seem any longer to agree with the actual state 
of our knowledge. 

(c) Transmission by bugs.—The hypothesis sus- 
tained by Patton and others as to kala-azar in 
India appears in Spain to be contradicted by the 
following faets: (1) The very filthy urban centres 
where bugs abound, as it happens in some houses 
with a very considerable number of tenants ('* casas 
de vecindad ” in the suburbs of Madrid, with five 
hundred, even a thousand, people living in the same 
block, comprising from one hundred to two hundred 
small bedrooms), have not, up to the present, con- 
tributed any cases of kala-azar, (A serious 





investigation as to this matter remains to be under- 
taken) (2) Some houses of kala-azar, in vil- 
lages even, are very clean and have no bugs. (8) In 
some houses healthy children generally live and 
sleep with one or several of their younger brothers 
and sisters, ill with leishmaniasis, or even with sick 
adults; now, the habits of bugs, their voracity, &c., 
are such that it is difficult to conceive, under these 
circumstances, an inoculation limited to certain 
individuals only. It is well to recall here that some 
of the foci of leishmaniasis coincide, for instance in 
the Province of Caceres, with cases of recurrent 
fever with ‘‘ spirochete recurrentis " which have 
been-traced during these last years by Mr. de Buen 
and others. They concern spirochetosis trans- 
mitted by bugs; and we know that the Cimez lectu- 
larius can be the transmitting agent. In any 
ease this assertion gives one an indication as 
to the abundance. of the domestic ectoparasites. 

(d) The part played by the hematophagous di- 
ptera, belonging to the species of Culicide, Tabani- 
da and Muscide, must, in our opinion, be taken but 
little into account, save, perhaps, as regards the 
transmission of cutaneous leishmaniasis, for which 
Cardomatis has incriminated flies. 

(e) Transmission by the Phlebotomes.—The hypo- 
thesis advanced in 1914 by Sergent, Lemaire and 
Senevet, concerning the transmission of cutaneous 
leishmaniasis by the phlebotomes and the possi- 
bility of a receptacle of virus (cold-blooded verte- 
brate) has induced us, in collaboration with de 
Buen, to study the Spanish phlebotomes [28]. 
Since 1916, thanks chiefly to Mr. de Buen's personal 
researches, we know to a certain extent the geo- 
graphical distribution and localization of four species 
of phlebotomes in Spain :— 

Phlebotomus papatasii (Madrid, Escorial, Naval- 
moral de la Mata, Talavera de la Reina and sur- 
roundings, Granada, Malaga, Tortosa, Palma de 
Mallorea, and other places); 

Phlebotomus legeri (perniciosus) (Malaga, Palma 
de Mallorea, Granada, Araujuez, Huelva); 

Phlebotomus minutus (Navalmoral de la Mata 
and surroundings, Province of Caceres; Granada, 
Malaga, Palma de Mallorca); 

Phlebotomus sergenti (Navalmoral de la Mata 
Granada). 

The biology and habits of these small diptera, 
better known since the excellent works of Grassi, 
Newstead, Summers and Larousse, are most inter- 
esting from our point of view, as they coincide witn 
several epidemiological characters of leishmaniasis 
in general and of visceral leishmaniasis in par- 
ticular. 

The demonstration given by Parrot, Sergent, 
Donatien and Béguet as to the possibility of inocu- 
lating the leishmania of oriental sore into the skin 
of men through scarification with infected phlebo- 
tomes (1921) has still further increased the interest 
of these investigations, Recently (1924), in the 
works of Knowles, Smith and Napier, undertaken 
in India under the direction of Christophers, the 
phlebotomes are considered as the transmitting 
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agents of Leishmania donovani, of Indian kala- 
azar. The experimental results gained so far are 
highly instructive, and they compel one to examine 
seriously the same possibility with regard to Euro- 
pean visceral leishmaniasis. 

The phlebotomes abound in Spain all through the 
summer in rural or semi-rural houses, of certain 
localities. They are even met with in towns 
(Madrid, Barcelona), but in garden districts only, 
where certain conditions peculiar to country sur- 
roundings (as old walls, poultry yards, &c.) prevail. 
They are sometimes very numerous in bedrooms, 
but they are generally found hiding in dark places, 
in small untenanted rooms, &c. At all events ‘they 
concentrate in certain farms, houses, cottages, huts 
nnd hovels, which they appear but seldom to leave. 
One meets with sporadie foci of phlebotomes; they 
are plentiful in some places, and close by in the 
same locality there are often none to be found. 
This fact is most striking for its coincidence with 
the distribution of kala-azar. 

In eonneetion with the phlebotomes it is neces- 
sary to examine the reptiles on which they feed 
for preference, 

In Spain, in localities where phlebotomes are 
found, the small saurians commonly called tarante 
or geco (Platydactylus mauritanicus) are very fre- 
quent, According to Sergent, Lemaire and Senevet, 
these small saurians constitute a receptacle for 
the virus of cutaneous leishmaniasis. S. de Buen 
has ascertained the presence of these reptiles in 
almost all the localities where the phlebotomes dwell 
and where visceral leishmaniasis has also been ob- 
served. Yet he has not succeeded in tracing platy- 
dactyli, carriers of parasites, comparable to the 
leishmania. My resident pupil, Mr. Elosegui, has 
examined during these last months the blood 
and organs of fifteen platydactyli in Olivenza 
(Badajos) with negative results, These investiga- 
tions, so far bearing only a tentative character, ought 
to be continued with method and to operate on a 
more copious material for study. I have examined 
personally a hundred phlebotomes (P. papatasii and 
minutus) caught in Talavera de la Reina in houses 
where cases of viscera] leishmaniasis had occurred, 
by Mr. Gil Collado, entomologist of the Malaria 
Commission, and Mr. David Ortega. I found not 
anything, either in the intestinal contents or between 
the coat cells of the alimentary canal, which might 
recall a known form of the evolution of leishmania. 

My collaborators and myself had*neither the time 
nor the means to pursue these observations sys- 
tematically, or to attempt an experimental study. 

We believe the following to be essential: 
(1) The breeding of phlebotomes in the laboratory ; 
(2) to feed these phlebotomes on dogs, bearers of 
leishmania; (3) to transmit, through the stings of 
these phlebotomes, the infection to young healthy 
dogs; (4) to try the same experiment with human 
virus; (5) to feed the infected phlebotomes on platy- 
dactyli and sacrifice the latter successively at 
periods more or less remote from the time of inocu- 
lation; (6) to study, by histological and cytological 
methods, the possible evolution of the leishmania, 
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whether of human or canine stock, in the alimentary 
canal of the organsof the invertebrate. It is a very 
arduous task which requires financial means which 
we, unfortunately, do not possess. 


VISCERAL LEISHMANIASIS AND 
LEISHMANIASIS IN SPAIN. 


(11) CUTANEOUS 


Observations on oriental] sore have been published 
in Spain (Granada, Malaga, Almeria) since 1913 by 
Camacho and Fernandez Martinez (microbiological 
diagnosis, Numerous cases, clinically diagnosed, 
have been brought to our knowledge by physicians 
of the southern coast of the Mediterranean. We 
cannot furnish at present any data favourable or 
contrary to the hypothesis of immunity from vis- 
cera] leishmaniasis brought about by cutaneous 
leishmaniasis. 


(12) CLINICAL SYNDROME AND EVOLUTION oF 
VISCERAL LEISHMANIASIS IN SPAIN, 


Some ten years ago only very serious syndromes 
were observed here. Subsequently sick people were 
discovered, chiefly children, finding themselves, if 
not in the initial, at least in the slightly advanced 
stages of the disease. Those of our practitioners who 
work in localities infested with kala-azar easily dia- 
gnose leishmaniasis—and even this in districts with 
intense endemic malaria—by the paleness of the 
skin; by irregular fever with multiple remittances 
during the day; by the precocious and very accentu- 
ated splenomegaly; by the anatomical characters 
of the spleen, which distinguish it from the dilated 
spleen of malaria, For a long time we have insisted 
on the fact that there are many benign cases 
of kala-azar of very slow evolution, the little ac- 
centuated syndrome of which has to be traced and 
established by exclusion and the diagnosis of which 
ought to be confirmed by a microbiological examina- 
tion of the spleen. I believe that the evolution of 
the disease in a great many cases which we ignore, 
or which we diagnose at a very advanced stage in 
children of 8, 10 and even 15 years (see § 4) or 
in adults, is much slower than we think. We pro 
bably only notice the cases with a malign or rapid 
evolution, or, on the whole, the grave ones. There 
is no doubt that when we get to establish a heredi- 
tary taint in the child, or an indirect and indepen- 
dent cause of less resistance, the leishmaniasis pre- 
sents a more serious character and does not yield. 
or yields much less, to the action of compounds 
of antimony (stibio-resistance). We have had some 
striking cases, of which one (a child of 7) has been 
followed by all my collaborators for more than two 
years. This child, whose development was ob- 
viously arrested, was probably heredo-syphilitic 
It had two or three successive relapses, and died, 
in spite of the most intense and careful treatment. 
Miss Gonzalez Barrio, in a remarkable case of 
stibio-resistance, which I had diagnosed four vears 
years ago by puncture of the spleen, found the 
Wassermann reaction positive, not only in the child 
but also in the mother (who had had miscarriages) 
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(13) DiaGNosrs AND TRACING OF THE SICK. diagnosis by the search for parasites. Spleen 


The fundamental basis for the study of the epi- 
demiology of leishmaniasis is the tracing of the sick 
and the diagnosis of their illness. We have already 
clearly expressed our view concerning the artificial 
nature of the foci at present existing in great centres 
of leishmaniasis. They are all related to the exist- 
ence of spheres of specialized medical science, or 
due to the presence of doctors particularly devoted 
to their task or to schools of parasitology or pedi- 
atry. We are absolutely convinced of the necessity 
to intensify the active influence of these elements 
and we think that by so doing a considerably greater 
number of cases of leishmaniasis will be detected : 
thus the true localization of the illness will be 
attained. 

Our school has always insisted on the necessity 
of the parasitological diagnosis, and we have suc- 
ceeded in introducing spleen puncture as an elective 
process, TEENE for the microscopical diagno- 
sis, even into rural districts. In the large towns or 
suburbs the doctor in charge of the Municipal Ser- 
vices of Assistance are already accustomed to direct 
suspicious cases to our laboratories to have the 
puncture applied. I agree with Nicolle and Jemma 
in advising puneture of the spleen, and prefer the 
method for practical reasons and the positive resuit 
it furnishes to any other means of microscopical 
investigation of leishmaniasis. 

A certain tendency has manifested itself recently 
with the pediatrician and in certain rural districts 
towards giving a decisive importance to the clinical 
diagnosis and even denying the necessity of a micro- 
biological confirmation of the diagnosis in the ^ase 
of infantile kala-azar. Thus, for instance, Comin, 
assistant professor of pediatrics in Valencia, a friend 
and old pupil of mine, states as proved cases of 
leishmaniasis during the last five years, 286 cases, 
observed by him in the province of Castellon, 43 in 
the province of Valencia, and eight in the province 
of Alicante. But, of the total of these 337 
cases, only 102 were diagnosed mierobiologically by 
spleen puncture, in collaboration with Professor 
Peset. It is true that Comin recommends, when 
resuming the conclusions of his work, the application 
of splenic puncture, though he thinks that an exact 
diagnosis can be established clinically. 

The same opinion is upheld, even with more 
tenacity, by our friend and collaborator, Dr. 
'‘lorrademé, who practises in Perello, near Tortosa. 
He believes the puncture of the spleen to be 
sometimes dangerous, Torrademé has carefully 
established all the differential characters between 
infantile kala-azar and children's malaria, and he 
maintains that the clinical diagnosis suffices. 

We cannot accept that opinion. Even if we admit 
that the children affected by kala-azar have indeed 
à typieal facies, even if we take into necount the 
anatomical characters of the spleen of kala-azar 
which present nearly always a very pronounced notch 
on its antero-interior edge, as a consequence of the 
organ's precocious sclerosis, we, nevertheless, in- 
sist on the necessity of controlling the clinical 


puneture is a trifling operation which in most 
cases causes no inconvenience. Finally, from 
the epidemiologieal point of view, it is possible to 
rely only on cases where the presence of the para- 
sites has been proved. 

The hematological and serological data are inter- 
esting (Brahmachari’s and Napier's reaction, &o.), 
but the only alteration observed in a very high per- 
centage of eases, and which really guides the clinical 
practitioner, is leucopenia, 


(14) Erricacy or TREATMENT AND STATISTICS 
or MORTALITY. 


The treatment by antimony, in partieular by the 
emetic (double tartrate of antimony and potassium 
or sodium), is very efficacious. In Spain the organic 
preparations of antimony have been much ased 
(stybenil, Leyden 611, and Bayer 211 and 212, &c.). 
Comparisons between the results obtained by 
these different remedies have been established 
chiefly by David Ortega in Talavera de la 
Reina, who has observed and treated 55 cases of 
leishmaniasis during the last two years. The aggre- 
gate therapeutical results he obtained are the fol. 
lowing: 33 patients may be considered as cured 
(6095); 14 patients died (24:595); 9 patients are 
under treatment. 

Torrademé, in Tortosa, believes he has obtained 

cures on 11 cases treated with stybenil 
= 63%). 

Comin, in Valencia, has obtained less favour- 
able results: 196 died out of 252 sick treated = 
77%: 56 cured = 23%. 

In my opinion such a difference is due rather to 
the therapeutical methods employed than to the 
system of moving dispensaries, which do not permit 
the observance of the sick with the assiduity and 
regularity demanded by the treatment, and abovs 
all, to the delayed diagnosis which had been estab- 
lished at a very advanced stage of the illness. 

‘he observations of the Madrid pediatrists, 
of de Buen, Luengo, Iglesias and others in the 
province of Caceres, and my personal investigations 
give figures approaching the result of Ortega 
in Talavera. 

These therapeutical results, which Jemma and 
his collaborators (who attained the total of 85% 
cured) have surpassed, are very important from the 
prophylactic point %f view. A parasitic illness of 
the type of an intermediate insect vector (which is 
very probably the case in kala-azar) requires always, 
as a means of contention, complete treatment of 
the virus bearer. 

But it is particularly important to persuade the 
doctors not to undertake the specific treatment 
without the confirmation of the diagnosis by micro- 
biological examination. 


m 
í 


(15) THE PROBABLE STATE OF THE PRESENT ENDEMIC 
OF VISCERAL LEISHMANIASIS IN SPAIN, 

The considerations just exposed concerning the 

reasons which provoked the appearance of what we 


396 





THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. (Dec. 1, 1926 





call ‘‘ artificial hotbeds '' of leishmania, at present 
known in Spain; their existence in provinces, even 
very distant from the coast; the progressive increase 
of the diagnosed cases in the course of these 
last years; the detection, almost daily, of sick people 
in the suburbs of large towns, like Madrid—lead us 
to the following conclusion: the cases of visceral 
leishmaniasis are much more frequent than they at 
present appear to be; we have to deal with a real 
endemic which has contributed in a large measure 
to infant mortality; a part, at least, of the forms 
of anemia, pseudoleucemia, splenomegaly, anemia 
or atrepsia, which figure as causes of children’s mor- 
tality must, indeed, be ascribed to leishmaniasis. 
The organization of a series of epidemiological 
inquiries and the application of preventive measures 
by the State and Sanitary Institutions, in general, 
impose themselves in Spain, as well as in the other 
Mediterranean countries, 


(16) PLAN or Work. 


We think that, first of all, three inquiries have t» 
be carried out, 

(a) One of statistics, which should comprise a 
detailed revision of the declarations as to the causes 
of death in children in all the villages, towns and 
districts situated in climatological conditions similar 
to those of the localities where up to the present 
day cases of leishmaniasis have been ascertained ; 

(b) An inquest of the clinical and microbiologizal 
type directed by specialized practitioners. These 
should take as a basis for their investigations the 
different centres of research around which the pre- 
sent hotbeds of leishmaniasis have been recognized, 
and to them should be allotted the task of discover- 
ing new cases by means of spleen puncture; 

(c) An entomological and parasitological research 
including the study of the children’s ectoparasites, 
those of men in general, dogs, &c., the researches to 
be connected with one of the present existing centres 
of epidemiological studies. 

These investigations would form the basis of 
experimental researches and should, in my opinion, 
be undertaken after a very thorough study of local 
factors and of the habits of domestic life of the 
people affected by leishmaniasis, 
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** Kala-azar infantil," La Med. de 








The following is the distribution per age of the sixty-nine 
cases observed :— 


Less than 1 year 10 
From 1 to 2 years 24 
i». 2. toi i, zat ze 13 
» 9to4 ,, ih sss 5 
w Eb qq sss 5 
» 0to6 ,. 6 
ss 0107... 2 
5. 9 to10.;, 1 
At 26 years 1 
At 39 years 1 


See Soc. méd. des Hôp. de Paris, avril 83, 1925; Bull. Soc. 
Path. exotique, mai 13, 1923. 
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[18] Of twenty dogs examined by Torrademé (spleen, liver) 
Vila diagnosed only in two cases the presence of leishmania. 
Of forty.five examined by Vilá himself two cases only proved 
positive. 

[19] Leishmaniosis canina (La Medicina Valenciana), año 
xvi, Junio, 1916, No. 185. 

[20] De Buen has studied the characters of the parasite- 
bearing cells of the spleen (Arch. de Card. y Hemat., January, 
1923). 

(2) See in particular Franco’s works (Lisbon), 1922. 

[22] In the case of a patient, aged 46 years, published by 
Vilá (Rev. Clinica de Madrid, December 30, 1914), we have 
ourselves discovered forms of leishmania in the peripheral 
blood. In a 18-year-old patient de Buen has observed the 
same fact. 

[23] The Commission for studying kala-azar in India, 
constituted on May 18, 1921, consisted of Colonel S. R. 
Christophers (president), Captain Barraud (replacing Major 
F. W. Cragg, deceased), and a protozoologist (Major H. E. 
Shortt). This commission has just published its preliminary 
report, From the latter certain facts, which have to be 
considered final, may be deduced. They can be summed up 
as follows :— 

(a) The researches undertaken in Golaghat and Madras with 
the object of establishing or rejecting the possibility of a direct 
or indirect, transmission of the leishmania by the intestinal 
canal, or by contact in general, have given absolutely negative 
results. The hypothetical part played by the intestinal 
helminths, chiefly Ankylostoma duodenale, in such a trans- 
mission, has equally been rejected. 

(b) The parallel researches pursued by Major R. Knowles 
and Dr. Napier, at the School of Medicine in Calcutta, proved 
(October, 1924) that the phlebotomes (in particular Phlebotomus 
argentipes, a species peculiar to British India) can infect them- 
selves through biting people suffering from kala-azar, and 
exhibit in the mesogast protozoan parasites very similar to the 
flagellated type of leptomonas, which represent, as we know, the 
leishmania’s stage of development in mediums of artificial 
culture. 

These conclusions have been confirmed in Assam by the 
members of the Commission (January, 1925). Twenty-five per 
cent. on an average of the phlebotomes fed on kala-azar 
patients' blood will become, after a few days, bearers of flagel- 
lated protozoa of this type. 

(c) These researches give, of course, nothing definitive as to 
the actual transmission of leishmania, A very difficult task 
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still remains to be accomplished with a view to avoiding 
spontaneous infections of the protozoa-bearing insects; to 
explaining the passage of the virus into the organs of the 
insect and establishing the duration of the evolutive circle, &c. ; 
to proving, at last, in the experimental way, that the phlebo- 
tomes bearing those forms of flagellated protozoa, may, indeed, 
infect healuhy persons and transmit to them leishmania. This 
discovery is very interesting, especially if compared with the 
demonstration given by Sergent of the possibility of inoculating 
through the phlebotomes the ‘bouton d'Alep," viz., a 
cutaneous form of leishmaniasis. 

[24] The study of the leucocytarian formula is commonly 
practised in all the cases of leishmaniasis observed by our 
school, before puncture of the spleen and as a complement of 
leucopenia, and for which we are always searching and which is 
indeed more frequent than one thinks, and almost constant. 
Now, there is always an eosinophilia, or a very reduced figure of 
eosinophiles. 

[25] The study of ankylostomiasis has been pursued this 
year in Spain by a commission of the Rockefeller Foundation, 
conducted by Dr. C. Bailey, aided by Drs. Ortiz de Landazuri 
and Pacheco, and our resident physician, Dr. Oquinefia. I 
recall here the question of the possible coincidence of ankylo- 
stomiasis and kala-azar, because the Commission presided over 
by Christophers in India had made it one of the subjects of its 
researches. 

[26] Professor R. Jemma. ‘“ Brevi considerazioni su 110 
casi di leishmaniosi infantile osservati nella clinica pediatria 
di Palermo" (La Pediatria, No. 2, 1914). 

[27] Cu. Nicorrr. ‘Le kala-azar infantile" (Ann. Inst. 
Pasteur, vol. xxiii, 1919). See page 470. 

[28] G. Pirratuaa and S. de Buren.  ''Nota sobre los 
dipteros del gen. Phl. en Espafia” (Bol. del. Ins. Nac. de 
Higiene de Alfonso XIII, vi, 1917). *' Especies españolas del 
gen. Phl.” (Bol. R. S. Espanola de Historia Natural, xviii, 
1918, page 377). 

S. de BueN. ''Localidades nuevas de Ph.” (Arch. del Ins. 
Nac. de Higiene de Alfonso XIII. Notas Parasitologicas, No. 3, 


October, 1924). 
L—— £d — ——. 


An Epidemiological Consideration of the Trans- 
mission of Kala-azar in India (L. E. Napier, Indian 
Medical Research Memoirs, February, 1926).—There 
is considerable evidence in favour of the hypothesis 
that man forms an essential link in the endless chain 
of kala-azar transmission, but the hypothesis is not 
proven. There is very strong evidence that the 
disease cannot be spread without the aid of an inter- 
mediate host, but again the case is not proven. The 
transmitter is probably a blood-feeding arthropod ; on 
epidemiological grounds only it seems most probable 
that it is a member of either the genus Phlebotomus 
or the genus Culicoides. In the case of most 
arthropods which have been suggested as possible 
transmitters of the disease there are numerous 
epidemiological observations which negative the 
suggestions, but in the case of Phlebotomus argentipes 
every single epidemiological observation appears to be 
in keeping with the theory that this insect is the 
transmitter of the causative organism of kala-azar. 
Although it is possible that at some future date our 
knowledge of the geographical distribution and habits 
of other species of arthropod may point to still other 
possible hosts, at the present time on epidemiological 
grounds Phlebotomus argentipes can claim the first 
place in the list of possible transmitters of kala-azar. 
The obtaining of a more exact knowledge of the 
distribution of Phlebotomus argentipes in the Indian 
Empire appears to be a most important step towards 
proving that this insect is the transmitter of kala-azar 
in India, 
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YAWS IN THE PHILIPPINES. 


In a recent number of the Philippine Journal oi 
Science! seven of the eight papers which appear are 
devoted to the subject of yaws. In the first Lopez- 
Rizal, Gutierrez and Fernandez describe a field ex- 
periment in the control of yaws, giving the results 





! The Philippine Journal of Science, vol. xxx, No. 4, August, 
1926, containing: ‘“ A Field Experiment in the Control of 
Yaws," L. Lopez-Rizal, P. Gutierrez and L. Fernandez. “A 
Serological Estimate of the Efficacy of Neosalvarsan in the 
Treatment of Yaws in a Field Dispensary,” R. J. Navarro. 
‘Investigation of Immunity in Yaws,” G. R. Lacy and A. W. 
Sellards. ‘‘Superinfection in Yaws," A. W. Sellards, G. R. 
Lacy and O. Schóbl. **Some Protean Manifestations of the 
Skin Lesions of Yaws,’’ O. Schóbl, A. W. Sellards and G. R. 
Lacy. ''The Globulin Precipitation Reaction in Yaws. It: 
Independence of the Wassermann Reactionand its Behaviour 
during the Course and Treatment of the Disease,” O. Schi 
and J. Ramisez, ‘‘ A Clinical Modification of Yaws observed in 
Patients Living in Mountainous Districts," L. Lopez-Rizal and 
A. W. Sellards. 
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obtained by the Philippine Health Society since the 
opening in 1921 of a dispensary in Paraüaque, Rizal 
Province, for the purpose of investigating the feasi- 
bility of extending yaws campaigns throughout the 
Philippines. Sixteen years have elapsed since the 
specific action of salvarsan in yaws was first demon- 
strated in Ceylon by Castellani, and in the Philip- 
pines by Strong, and this has been abundantly con- 
lirmed since then. Although so potent and effective 
in the treatment of yaws, salvarsan is wholly un- 
unsuited for routine work under field conditions. 
These objections however, do not apply to neosalvar- 
san and all known cases in Parafiaque, as revealed by 
a house-to-house canvas, having been treated with it. 
The dosage was approximately 0:01 grm. per kg. of 
body weight, although a slightly larger dose was 
given to children and infants, who seemed to toler- 
ate the drug better. The patients received from 
one to seven injeetions. During approximately four 
years 1,151 eases were treated, with the gratifying 
result that yaws has been brought under complete 
control in a distriet whieh has been heavily infected 
from time immemorial. 

The intermittent operation of yaws dispensaries 
was found to be an unsatisfactory procedure for the 
control of the disease in very heavily infected com- 
munities. Intensive treatment and persistent vigil- 
ance, so as to ensure complete recovery of existing 
enses, is the most important factor in the control 
of the disease. 

Navarro employed serological measures to estimate 
the efficacy of neosalvarsan in the treatment of yaws. 
Accepting as an established fact that the Wasser- 
mann reaction is constantly and strongly positive in 
the active secondary stage of yaws Navarro assumed 
that the Wassermann reaction was positive in the 
cases before the treatment with neosalvarsan. Over 
80 per cent. were negative from three months to 
three years after the cessation of treatment and 
more than half of these had received only one in- 
jection. he very brilliancy of the results of a 
single injection of neosalvarsan carries with ıt some 
measure of disadvantage in that many patients do 
not trouble to return for further treatment. 

Investigating immunity in yaws Lacy and Sellards 
found that reinfection with yaws after treatment by 
neosalvarsan usually resulted after six months either 
with characteristic or atypical manifestations, whilst 
after two years three out of four cases showed well- 
marked resistance to reinfection. It would thus ap- 
pear that active immunity develops late in the 
secondary stage of yaws. 

Many points of similarity between yaws and 
syphilis have been noted, and it is well established 
that a typical chanere cannot be produced in a 
patient already infected with syphilis. An investiga- 
tion was undertaken by Sellards, Lacy and Schóbl 
to determine whether superinfection is possible in 
yaws, with the result that in all of five reinoculated 
patients typical granulomata appeared at the site 
of inoculation, showing that, in contrast to syphilis, 
superinfection in yaws is possible, even after the 
typical primary granulomata have developed. Dis- 
cussing some protean manifestations of the skin 


lesions of yaws Schóbl, Sellards and Lacy have 
shown that the skin manifestations of Treponema 
pertenue are almost as varied as those produced by 
T. pallidum. 

Schóbl and Ramirez found the practical value of 
the globulin precipitation reaction as a confirmatory 
test of clinical diagnosis of yaws in the pre-Wasser- 
mann stage, and as a useful reaction for the guidance 
of the extent of specific treatment is strongly 
indicated. 

Describing a clinical modification of yaws observed 
in patients living in mountainous districts Lopez- 
Rizal and Sellards point out that yaws is widespread 
in the mountains of northern Luzon, at elevations 
varying from approximately 600 to 2,100 metres. 
The disease is endemic in the mountains and pro- 
pagates itself independently of any communication 
with inhabitants from the yaws centres of the 
lowlands. 

Clinically, the yaws occurring in the mountainous 
districts shows a striking peculiarity in that the 
cutaneous lesions in the majority of the patients 
(90 per cent.) are limited to the muco-cutaneous 
junctures of the mouth, nose, anus and genitalia. 
It would appear difficult to explain this peculiarity 
in the distribution of the cutaneous lesions, since 
generalized enlargement of the lymphatic glands 
indicate the systemic distribution of the causal 
treponemata. 

F. E. T. 


qa ——_— 


Annotations. 





Studies on Regeneration of Bacteriophage. The 
Influence of Oxygen Upon the Behavior of Bacillus 
Coli towards Lytic Principle (G. Schwartzmann, 
Journal of Experimental Medicine, June 1, 1926).— 
The investigations of the influence of oxygen on the 
bacteriophage show that this factor plays an important 
róle which is due exclusively to its ability to induce 
certain changes in the behaviour of bacterial cells 
towards lytic principle. At certain H-ion concen- 
tration, both aerobic and anaerobic, cultures can be 
made resistant in the absence of lytic principle. The 
resistance thus acquired is of a stable nature under 
suitable conditions. If the lytic principle is added to 
aerobic or anaerobic types of resistant strains the 
cultures are able to regenerate it to a certain extent. 
However, they do not undergo any visible lysis them- 
selves even under the action of lytic principles which 
were passed through several generations of these 
types. The principles regenerated by both types of 
resistant cultures are identical in action with each 
other as well as with the stock lytic principle. These 
experiments suggest a new method of investigation 
into the hitherto unexplained nature of resistance of 
bacteria towards bacteriophage. 





The Epidemiology of Pneumonia (a Study of 
Pneumococcus Carriers among four groups of persons 
over a period of months) (J. P. Powell, R. M. Attwater, 
and L. D. Felton, American Journal of Hygiene, 
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July, 1926). — The purpose of this investigation 
was to study the distribution of pneumococci among 
normal persons, the persistence of the organism in the 
respiratory tract, the virulence of the organism, and 
the existing relationships between the carrier state 
and season, age, sex and occupation. This study 
covers 418 observations on ninety-three persons in 
four groups—high school boys, medical students, 
Student nurses and laboratory workers all living in 
the same city and during the same period. There 
is good evidence that very few persons can long 
escape contact with some form of the pneumococcus 
under the conditions of ordinary life. Moreover, 
contact with one of the fixed types of pneumococcus 
forms associated with 80 per cent. of all cases of 
pneumonia is demonstrated for half the group during 
a period of seven months. Presumably, then, practi- 
eal everyone at sometime during the course of a 
.year is a carrier of a fixed type of pneumococcus. 
Waves of unusual prevalence of the fixed types of 
pneumococci are described. These were not accom- 
panied by corresponding cases of pneumonia in the 
same group. The figures for that year, in Boston, 
indicate that there was about one case of pneu- 
monia for every 175 residents during the period 
of investigation. This group consisted of ninety- 
three persons, so that the fact that only one 
person developed the disease was within expected 
limits. The prevalence of carriers of the different 
types of pneumococci, chartered by months, suggests 
that we are dealing with organisms that go through 
seasonal variations in prevalence, variations which 
are probably different for the several types of the 
pneumococcus. The study of virulence by months 
also suggests that we are dealing with a biologic 
function of the parasite, analogous to well known 
seasonal activities in the plant kingdom. Study of 
the persistence of pneumococci in the respiratory 
tract of carriers shows that at least the fixed type 
organisms tend to disappear from the mouth and 
throat in less than thirty days. This was true in 
thirty-seven instances out of forty-five carriers who 
were found with these organisms. There was one 
instance in which a Type III pneumococcus was 
found in a person over a period of at least 120 days 
and there is reason from virulence studies to believe 
that this was persistence rather than reinfection. 
Three other cases showed persistence of from sixty to 
ninety days, but these were exceptions. Type IV 
pneumococcus shows a persistence which is regarded 
as apparent rather than real, because of the varia- 
bility in virulence of successively recovered strains 
and also because of the multiple opportunities for 
reinfection with indistinguishable strains of this 
type. There appears to be no significant difference 
between the sexes in their tendency to become carriers 
of the pneumococcus. The four groups of persons 
show evidence that their mutual associations favour 
local contact and their pneumococci tend towards a 
uniform distribution of types within each group at 
one time. When normal persons carry fixed types 
of pneumococci, they are rarely able to give any clue 
as to the source of these pathogenic varieties, a fact 
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that has been brought out before. These observations 
confirm the fact that persons in contact with cases of 
pneumonia more frequently carry fixed type pneumo- 
cocci in their throats than controls, but carriers of 
fixed types are rather frequent among the population 
at large. Persons may also get their pneumococci 
from contact with carriers. Therefore the isolation 
of cases of pneumonia could not be expected to be 
more than partially effective in controlling the disease. 
Studies on the virulence of 216 strains, isolated 
during this investigation and tested on white mice, 
indicate that Types I and III tend toward a higher 
level of virulence than Types II or IV. In comparison 
with another study made in Boston and during the 
same year, there is observed an essential consistency 
of the virulence in all types recorded excepting 
Type II, in which an unusual number of avirulent 
strains were encountered. The findings in this study, 
when compared with similar material from other 
sources, show an essential consistency. In this 
composite fashion the data on carriers of pneumo- 
cocci among 895 normal persons are given by types. 
Another comparison of data from 868 persons in 
Boston shows the definite excess of carriers among 
normal persons exposed to cases of pneumonia. In 
general these data serve to confirm the view that the 
disease pneumonia appears when there is a coinci- 
dence between infection with a pathogenic form of the 
pneumococeus and a lack of resistance in the same 
individual. 





A Case of Giardia Intestinalis treated with Stovarsol 
(J. L. Pawan, Annals of Tropical Medicine and 
Parasitology, June 24, 1926).—Dobell states that 
emetine and methylene blue have no effect upon 
Giardia intestinalis or any of the other " common 
intestinal flagellates.” Oral administration of sal- 
varsan is said to have cured cases in human 
beings, by Bavant, Carr, and Chandler, and in mice 
and rats, by Rogers, Kofoid, Yakimoff and others, 
but Dobell finds the evidence for cure in these cases 
inconclusive. “It appears probable," he says, “ from 
the evidence at present available, that no specific 
treatment for infection with any species of intestinal 
flagellates has vet been discovered. When negative 
examinations are made during or after a course of 
'specific' treatment, they cannot be regarded as 
evidence of ‘cure’ unless they extend over a period 
much longer than any ‘negative period’ which may 
be observed in any untreated cases." In the case 
recorded examination of the feces on January 26, 
1926, i.e., twenty-eight days after the last 'negative' 
examination, still showed no Giardia." 





Evaluation of the Methods of Stoll and Lane ws 
Light Hookworm Infections and Accuracy in Diagnosis 
of the Willis Flotation Method (W. C. Hausheer, 
C. A. Herrick and A. S. Pearse, American Journal >. 
Hygiene, July Supplement, 19296).—In a series of 
seventy carefully studied stools the regular Sto! 
technique (large drop) will detect cases having as low 
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as fifty eggs per grm. by Lane count, if not less than 
two slides are examined. Lane’s method, pushed to 
finality, demonstrated 68'3 per cent. of the ova indi- 
cated present by the regular drop dilution egg-count, 
and diagnostically showed every Stoll positive. The 
small drop Stoll technique demonstrated 94'5 per 
cent. of the ova shown present by the regular dilution 
counts. The small drops failed diagnostically (two 
slides only being counted from each tube) in 75 to 80 
per cent. of cases having less than 200 ova per grm., 
but showed high diagnostic efficacy in the higher 
counts. An analysis is presented of the Willis flota- 
tion method, and its efficacy when properly handled is 
emphasized. It would appear to be as accurate as 
Lane's direct centrifugal flotation when certain 
details in its use are observed. 





The Relation between the Age and the Virulence of 
Cultures of Bacillus Aertrycke (Mutton) (G. S. Wilson, 
Journal of Hygiene, July, 1926).— Four batches of 
sixty mice were injected with comparable doses 
of B. aertrycke (Mutton) taken from broth or agar 
cultures in different phases of reproductive activity. 
The mortality and the average survival time of the 
mice after injection varied so little amongst the 
different groups as to justify the conclusion that 
no difference in the virulence of this organism is 
detectable during the first week of growth. 





The Further Development of Onchocerca Volvulus 
Leuckart in Simulium Damnosum, Theob. (D. B. 
Blacklock, Annals of Tropical Medicine and Para- 
sitology, June 24, 1926).—Larve of O. volvulus taken 
from the skin by S. damnosum in biting, undergo 
progressive development in the fly and finally reach 
the proboscis; the time taken to complete the 
development depends largely upon temperature. 

The shortest period which elapsed after feeding 
before the proboscis became infected was seven days. 
The mature larve are found in the labium of the fly 
and escape through the membranous portion of it. 
In so far as experiments with wild flies can be 
accepted as evidence in the absence of transmission 
to man or animal, S. damnosum is a vector of 
O. volvulus. 





A Study of the Incidence of Kala-azar in certain 
parts of North Behar. (D. F. Michael, Indian 
Medical Research Memoirs, July, 1926).—Kala-azar 
is endemic in the districts of Darbhanga and 
Muzaffarpur. Certain villages are foci of infection, 
notably the villages of Rampur Bakhri, in the 
Muzaffarpur District and possibly also Mahespur 
in the same district and Mahanada and Malinagar 
on the Darbhanga side. The villages forming the 
eastern, western and southern boundaries of Bakhri 
are slightly infected as judged by the number of 
cases reported, while Mahanada on the north side 
appears to be fairly heavily infected—exemplifying 

site infection.” Lack of conservancy, defects in 
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domestic and personal hygiene and the presence 
of dirt in and around houses are apparently definitely 
connected with the prevalence of the disease. The 
institution of hygienic measures in an infected area 
combined with the treatment of cases of the disease 
seems to lessen the incidence in a striking manner. 
The disease is most prevalent when humidity is 
relatively high and markedly less during dry weather. 
Children and young adults to a slightly less extent 
show the greatest susceptibility. In this connection 
it is worth while to note the comparative immunity 
to the disease which people of the sweeper class 
enjoy. Not a single case has, to the author’s 
knowledge, occurred amongst either the hospital 
sweepers or the Pusa Estate Conservancy Establish- 
ment or their families during the past four and a 
half years, while children of other servants in 
attendance on the sick in hospital have contracted 
the disease. 


Observations upon Hookworm Disease in Mexico 
(H. P. Carr, American Journal of Hygiene, July Sup- 
plement, 1926).—It has been shown that hookworm 
disease in Mexico is confined to certain areas, and the 


: limits of these areas have been determined. The 


incidence of hookworm disease in this area and the aver- 
age individual infestation has also been determined. 
There was a high degree of negative correlation between 
the egg-count and the hemoglobin of groups of indi- 
viduals belonging to the labouring class in Mexico. 
There was no difference in the average hemoglobin of 
groups of individuals, whether they showed no hook- 
worm infestation by the egg-count method or whether 
they showed a very light infestation by the same 
method. Evidence has been presented which indicates 
that the predominant species of hookworm in Mexico 
is Necator americanus. 


Hookworm Reinfestation for Three Years after 
Treatment in a Sanitated Area in Porto Rico and its 
Bearing on Permanent Hookworm Control in the Group 
Studied (R. B. Hill, American Journal of Hygiene, 
July Supplement, 1926).—A quantitative study, by 
the use of the dilution egg-count method, was made 
on a group of approximately 300 people in a sanitated 
area in Porto Rico before and just after treatment, 
one year after treatment, and three years after treat- 
ment. Treatment reduced the incidence from 90 per 
cent. to 19 per cent. of the people. The rate rose 
rapidly the first year, less rapidly thereafter to 58 per 
cent. after three years. The intensity of infestation 
was reduced 98 per cent. by treatment and this rose 
to 20 per cent. of the original infestation in three 
years. Farmers showed the greatest absolute increase, 
children under ten years of age the greatest relative 
increase. In neither group was the infestation heavy 
after a period of three years. It is concluded that 
sanitation and intensive treatments have given results 
of permanent value in the control of hookworm disease 
in Porto Rico. 
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The Action of Hepatic Extract in Hypertension 
(R. H. Major, Journal of the American Medical 
Association, July 31, 1926).—As previously stated, 
it is still felt that definite conclusions regarding 
the action of hepatic extract in hypertension can 
be drawn only after a large number of patients 
have been treated over a long period of time. The 
evidence, at the present time, that the liver extract 
is effective in certain cases of arterial hypertension 
is very suggestive but is not conclusive. 





The Place of the Smear in Hookworm Diagnosis 
(W. C. Hausheer and C. A. Herrick, American Journal 
of Hygiene, July Supplement, 1926).—The smear 
method is diagnostically accurate if the intensity of 
infestation is such that 500 or more ova are present 
per grm. of feces. The smear method, if only two 
slides are examined for a negative, will fail in a certain 
percentage of cases yielding between 300-500 per 
grm. of stool. If less than 300 ova are present per 
grm. of stool the smear is highly inaccurate. When 
the above factors are taken into consideration the 
smear method may be used with confidence; it is 
simple, rapid, and still holds a valuable place in the 
fecal examination for hookworms. 





A Proposed Method of Laboratory Evaluation and 
Classification (J. B. Peterson, Journal of the American 
Medical Association, July 94, 1996).—A laboratory 
classification of mercury compounds has been made by 
measuring their inhibiting effect on the yeast-sugar 
fermentation. All the values were compared with 
their inhibiting value of mercuric chloride. The in- 
hibiting effect of the yeast-sugar fermentation in 
most cases is due to the mercuric ion concentration, 
although in some cases other components of the 
solution are concerned.. Molecules identical with 
flumerin, mercurochrome and metaphin, except for 
their respective mercury carrying groups, show con- 
siderable inhibitory power. The inhibiting value of 
crystal violet, methyl violet and gentian violet has 
been measured and compared with the inhibiting value 
of mercuric chloride. It is recognized that the work 
of classification of substances, particularly antiseptics, 
according to their behaviour, chemical, bacteriological 
and clinical, is far from complete. 


eo 


Bebiews. 





Tue BroLogy or mne Prorozoa. By Gary N. 
Calkins, Ph.D., Professor of Protozoology, 
Columbia University. Ilustrated with 288 
engravings. London: Bailliere, Tindall and 
Cox. 1926. 


It was a heterogeneous mass of microscopie living 
organisms which was revealed to the scientifie world 
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by van Leewenhoek in the seventeenth century írom 
which the protozoa, microscopic single-celled animal 
forms, have been gradually differentiated, although 
even at the present day we are unable clearly to 
differentiate them from multicellular vegetable or- 
ganisms. It was to avoid this difficulty that Haeckel 
introduced the term protista to embrace all uni 
cellular organisms, but, as Calkins remarks, this is 
merely another name for the aggregate and an arti- 
fice for concealing the real dithculties which we 
would like to overcome. 

In the work before us the author tells us that he 
has brought together the conclusions founded on 
thirty years of research on the protozoa and on an 
equal number of years of teaching protozoology, 
and ventures to hope that the presentation may be 
a step towards the unification of the various phases 
of protozoa-study and a suggestion of a common 
point of view in protozoology. 

He deals first with the distribution and general 
organization of the protozoa, with their structural 
differentiations and their nuclei and kinetic elements, 
and then with their general physiology, discussing 
their life organization and vitality and the functional 
activities of the individual. Then follows a chapter 
on reproduction, including both unequal division 
(budding or germination) whether exogenous or 
endogenous, and multiple division or spore formation. 

One chapter each is devoted to a description of 
the special morphology and taxonomy of each of 
the four great groups of protozoa, to wit, mastigo- 
phora, sarcodina, infusoria, and sporozoa, aíter 
which follow chapters on vitality, on the phenomens 
accompanying fertilization and the effects of re- 
organization and the origin of variations in the 
protozoa. 

Throughout the volume one underlying biological 
principle has been constantly kept in mind, namely, 
the irritability of protoplasm, combined with proto- 
plasmic organization. 

The various types of organizations which form 
the basis of classification are systematically de- 
scribed, keys being added to assist in placing the 
commoner genera. 

The fundamental vital functions are treated as 
manifestations of vitality. Life and vitality are 
treated as independent concepts—life as organiza- 
tion, and vitality as the activity of the organization. 
The various phases of vitality—youth, maturity and 
old age—are consequences of changed or changing 
organization through continued metabolism, whilst 
death is the disintegration of the organization. 

Dr. Calkins is to be congratulated on having pro- 
duced a great zoological volume, which must prove 
of immense value to the serious student of proto- 
zoology in its more zoological aspect, who will derive 
great benefit, not only from the author's descriptions 
but also from the numerous keys and well-executed 
diagrams, from the extensive references supplied. 
as well as from the exhaustive indexes, both of 
authors and subjects, which complete this masterly 
volume. 


E. BT: 
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VARIATIONS IN THE VIRULENCE AND 
IN THE MORPHOLOGY OF CERTAIN 
LABORATORY STRAINS OF TRYPANO- 
SOMA GAMBIENSE AND TRYPANO- 
SOMA RHODESIENSE ISOLATED FROM 
HUMAN CASES. 


By J. G. THomson, M.A., M.B., Ch.B., 
Director of the Department of Protozoology, 
AND 
ANDREW RoBERTSON, M.B., Ch.B., 


Assistant in Protozoology, London School of Hyviene and 
Tropical Medicine. 


INTRODUCTION. 

SiNck the discovery of trypanosomes as the cause 
of disease in man numerous observations have been 
made on human strains when inoculated into labora- 
tory animals, as regards the virulence they dis- 
play, and also the morphological changes which occur 
in the new host. Trypanosoma gambiense and Try- 
panosoma rhodesiense can probably be inoculated 
successfully into most mammals, although those used 
most commonly for experimental purposes are rats, 
mice, guinea-pigs, rabbits and monkeys, but they 
certainly show decided differences in their virulence. 
Thus T. gambiense is frequently by no means easy 
to isolate in rats, and, even when infection has been 
established, the first few passages commonly pro- 
duce a disease in the animals of an extremely slow, 
chronic nature. On the other hand, it is usually 
a comparatively simple matter to produce an initial 
infection in rats with 7. rhodesiense, which, after 
a few subinoculations, becomes an acutely fatal dis- 
ease, It is also well known that in such experi- 
mental hosts as rats, &c., the morphological charac- 
ters of the two species under discussion alter con- 
siderably. These differences in virulence and animal 
reactions in general have been so exhaustively 
studied and noted in the literature by Bruce and 
Coll (1903), Thomas and Linton (1904), Laveran 
(1£08), Brumpt and Wurz (1904), Beck (1910), Bent- 
mann and Giinther (1907), Yorke (1910), and others 
that it is not intended to deal in this paper with 
the subject in its entirety, but rather to draw at- 
tention to one or two important details which have 
not been thoroughly explained. 

Duke (1921 and 1922) brought forward some inter- 
esting observations regarding the unity or plurality of 
species of the African polymorphic trypanosomes, 
and, while avoiding anything in the nature of a dog- 
matie attitude, he advanced the hypothesis, strongly 
supported by his personal experience and experi- 
mental work, that there was only one true species. 
He points out that good species are based on their 
morphological characters, not mefely on certain 
peeuliarities due to physiological or environmental 
variations, and that, in the event of the differences, 
say between T. gambiense, T. rhodesiense and 
Trypanosoma brucei, falling within the limits of 
such variation, they could be regarded, from the 





systematic point of view, as ''races," ‘‘ strains,” 
or '' varieties ’’ of a single species. In other words, 
if T. brucei is the species, then T. rhodesiense, T. 
gambiense and Trypanosoma nigeriense are to be 
regarded as particular strains of that species, so- 
called ‘‘ physiological variants.” The same author 
(Duke 1923) suggests the possibility of Trypanosoma 
cvansi, Trypanosoma equinum and Trypanosoma 
equiperdum having originated at some time 
from the polymorphic group, that, as a result 
of prolonged mechanical transmission, the trypano- 
somes have assumed different morphological features. 
Possibly the cyclical transmission in the tsetse-fly 
keeps the trypanosomes true to type, and this must 
be borne in mind when dealing with laboratory 
strains which are mechanically transmitted from 
animal to animal. Duke also advances the view 
that the polymorphic trypanosomes of Africa owe 
their present differences largely to the influence 
of the vertebrate on which, in the course of time, 
they have become dependent as their main blood- 
host. 

These views, stated so clearly and ably by Duke, 
have undoubtedly occurred to other workers. In 
the present instance, when dealing with five distinct 
strains isolated during recent years from four human 
cases, four of which were T. gambiense and one T. 
rhodesiense, certain interesting facts have been 
elieited showing that, with the passage of time, 
strains, mechanically transmitted, may change en- 
tirely in their morphological characters, and, further, ` 
that under certain conditions, which will be specified 
later, the typical morphological features of the 
original strain can be obtained again. 


VARIATIONS IN THE VIRULENCE TO LABORATORY 
ANIMALS OF STRAINS OF TRYPANOSOMES FROM 
Human Casrs. 


It is now a well-established fact that rats are 
comparatively refractory to the initial inoculation 
with T. gambiense from human cases, while later 
the virulence may become remarkable. On the 
other hand, the subsequent history of the strain 
may show that the virulence increases slowly, and, 
even after a considerable number of passages, may 
produce a disease in rats characterized by its chroni- 
city. Both these points are well illustrated in the 
histories that follow 

Strain H (T. gambiense) was isolated from a 
patient, H. (European), aged 26 years, who had 
become infected at Mabang in the Sierra Leone 
Protectorate. Following discovery of trypanosomes 
in his blood on December 27, 1918, he returned 
to this country, and was admitted to hospital on 
February 15, 1919, when the organisms, though 
not numerous, were still present in his blood. On 
February 20, 1919, two rats each received intra- 
peritoneal injections of 2 c.c. of blood, and in a 
few days’ time, trypanosomes appeared in their 
peripheral blood. 

Thereafter the strain was easy to maintain, and 
its virulence rapidly increased. One point, how- 
ever, ought to be noted, the strain was not main- 
tained solely in rats, but guinea-pigs were frequently 
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interposed in its lineal passage. The strain was kept 
going in the laboratory for about two years, at the 
ond of which time the virulence had increased to 
such a degree that rats succumbed in from two and 
a half to three days, and guinea-pigs in a week or 
less. 

Meantime the patient H, having become discon- 
tented in hospital, had departed before his cure 
was established, but in October, 1920, owing to a 
recrudescence of symptoms, he returned for further 
treatment. On this. occasion trypanosomes were 
found to be stil present in his blood, and accord- 
ingly two rats were inoculated on October 8, 1920. 
One of these rats died in a few days’ time from an 
intercurrent pneumonic condition; the other never 
showed trypanosomes, but, on May 6, 1921, six 
months after the original inoculation, it was killed, 
and its heart-blood inoculated into two other rats. 
Trypanosomes appeared in one of these animals in 
five days’ time, and this was the origin of Strain H2. 


was very slight, but, after the sixth subinoculation 
it showed signs of increasing. It will be noticed 
also that the period of incubation, by which is meant 
the number of days which elapsed between the 
inoculation and the appearance of the organisms 
for the first time in the peripheral blood of the 
animal, was decreasing in similar manner. At this 
point a guinea-pig (Animal No. 7e) was introduced 
into the line of descent, and this was followed by 
a rise in the virulence (Animal 8b), reducing the in- 
cubation to ten days and killing the rat in seventeen 
days. Thereafter, with a few, slight variations, the 
incubation period remained wonderfully constant st 
from eight to ten days, whereas the duration of the 
infection, i.e., the length of time between the in- 
oeulation and the death of the animal, became pro- 
gressively longer and longer. Trypanosomes were 
by no means constantly present in demonstrable 
numbers in the blood of the animals towards the 
end of the table, but would appear for a few days 


TABLE SHOWING LiNRAL Descent OF STRAIN H2. 


Number Source of infaction M O 
1 Patient 8. 10. 20 
la jj isi si 8. 10. 20 
2 1 6. 5.21 
2a 1 6. 5.21 
3 2 25. 8. 21 
4 3 15. 9. 21 
5 4 17. 10. 21 
5a 4 17. 10. 21 
5b 4 2. 11. 21 
bc Ku si T 2. 11. 21 
6 bb... iss fe 22. 12. 21 
6a 5b .. E 5 22. 19. 21 
7 6a 8. 2. 22 
Ta 6 1. 8. 22 
Tb. ws wat is Gy 4 Tt ve 1, 3. 22 
7c (guinea-pig) ... 6 EO ^ A 11. 5. 22 
8 KT An ies 7b... zi 5 24. 3. 22 
8a TS ii gis 29. 3. 22 
8b Te (guinea-pig) 14. 7. 22 
9 SA uu it . 4.92 
9a 8b .. 94. 7. 22 
9b . 8b 24. 7. 22 
10 9b 15. 9. 22 
11 10 299. 9-22 
11a 10 1. 10. 22 
12 lla 11. 10. 22 
12a 11 91. 10. 22 
12b 11 27. 10, 22 
18 12a 30. 10. 22 
14 18 : 9. 11. 22 
15 14 23. 11. 22 
16 15 b. 12. 22 
16a 15 15. 12. 22 
17 n Ns ET 16- 45. gx» isi 5. 1.93 
TR os aa m l6a ... $us dei 95. 1. 93 
18 (guinea-pig) ^ 17 ^s e$ s 14. 1. 23 
18a A dà TTA CS. E? - 14. 1. 93 
19 Ws x da 18 (guinea-pig)... 19. 8. 98 
19a oes sh FA 18 a eus 19. 3. 23 
20 eee -€ "S 19 as in eis 17. 5. 23 
21 oe vss $5 20 ane P xed 31. 5. 23 
22 YT 5s aet 21 or ons x 7. 7.23 


By referring to the table showing the lineal de- 
scent it will be seen that Strain H2 was maintained 
through twenty-two direct passages over a period of 
just over four years. To begin with the virulence 


u! s' of 
Date of drath T ree iod inaction ta days 
6. 5.21 is — ds 210 
Died from pneumonic infeclion a few days after 
inoculation 
18. 10. 21 set 5 T 135 
4. 9. 21 ite Never showed sts 121 
80. 9. 21 ae - 36 
19. 1. 92 M 32 e 119 
17. 92. 22 sed Never showed rd 121 
14. 2. 22 E 43 "t 118 
18. 1. 99 T * 50 cu yi 
8. 2. 92 3 50 i 93 
19. 6. 22 zis 63 L^ 179 
11. 6. 22 2 46 A 171 
18. 2. 29 m Never showed 10 
4. 4. 22 28 34 
30. 3. 22 E 20 sts 30 
8. 9. 22 TU 12 A 120 
27. 6. 22 Never showed 95 
29. 6. 22 27 92 
81. 7. 22 10 17 
27. 6. 22 25 63 
11. 9. 22 10 49 
22. 9. 22 9 60 
14. 10. 22 6 29 
1. 28:82 24 40 
16. 10. 22 8 16 
24. 10. 22 G 13 
22. 11. 22 9 32 
28. 11. 22 9 32 
10. 12. 22 10 4l 
31. 12. 22 14 52 
11. 2. 23 11 79 
16. 4. 23 4 132 
17. 5. 98 9 153 
1l. 6. 28 8 147 
14. 60. 23 9 140 
26. 9. 93 11 255 
17. 8. 28 7 215 
24. 8. 23 8 165 
16. 8. 23 te 10 est 157 
17. 9. 24 ses 8 ... over 300 
24. 10. 24 nee 10 aces eer AMA 
10, 12. 24 20 +» 300 


and then their numbers would gradually tail of 
again to remain absent sometimes for months. The 
onimals, at this stage of the strain, showed pr«- 
tically no symptoms of disease except towards the 
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end, when the fatal termination was usually fore- 
shadowed by a marked increase in the number of 
trypanosomes and their non-disappearance from the 
peripheral blood. 

The patient J. (European), from whom Strain J, 
T. gambiense, was recovered, had received his in- 
fection in the Upper Kwilu district of the Belgian 
Congo. He arrived there in 1919, and was quite 
well until January, 1920, when he had a few days 
fever, which, at first, was supposed to be of malarial 
origin. Blood-films, however, examined a few days 
later, demonstrated the presence of trypanosomes, 
and, accordingly, he came home to be admitted to 
the Hospital for Tropical Diseases on May 31, 1920. 
Two rats were inoculated the following day intra- 
peritoneally with approximately 2:5 c.c. of the 
patient's blood. 

In parenthesis it may be mentioned that the 
patient, after a prolonged course of treatment, re- 
lapsed, but was eventually discharged apparently 
cured. It would appear that his infection was of 
comparatively low virulence, and the disease was 
of the chronic variety. 


TABLE ILLUSTRATING STRAIN J. 


S Durati 
So Source of Date of Date of Namoa E 
ac infection inoculation death inca Aoi puces 
n days 
l .. Patient... 1. 6.20...17. 1.21 .. 15 .. 221 
la... Patient... 1. 6. 20...19. 10.20 ... 15 .. 140 
2 a la ...19. 10. 20...26. 10. 21 .. 12 .. 372 
2a ... la ... 19. 10. 20... 23. 4. 21 ... 16 .. 186 
Or sri 4 381177107 21.,;;105-.9; 99 ^ 4... AB eee 144 
I. Mss 6 i097 Vdi9g9 798. 8.93. S32 T. 18214 
13: .:.. EE vee 14.10. 22... 6. 9.98 .. 6 .. 112 
Vis .. 16 .. 9. 2, 28:...80. 5.928 .. 10 .. 110 
» y E 20 uc 94, 7. 99...,:20. 19,:98. .... 9 .. 149 
23... 22 2. B. 8.93...12. 8.24 .. 21 .. 9288 
25 .. 24 4.790, Te BA To 15.25. ee AL ga 161 
aT 4. 3936 ws, Oe 4°25. 06. 9:.9b .. 16. .. 154 
27a ... 26 nm 19::257,:97...8.,20. 5 8- ... 178 


The subsequent history of the strain is of interest 
chiefly on account of the fact that, after the expira- 
tion. of just over five years and after twenty-seven 
direct passages, when it was discontinued, the viru- 
lence had not altered materially. It will be seen from 
the accompanying table, showing the particulars of 
the first and last animals and of a few intervening 
animals chosen at random, that there was little dif- 
ference in the period of incubation or in the duration 
of the disease. A further characteristic of this 
strain was that about fifteen days, as a rule, after 
the inoculation trypanosomes appeared in the peri- 
pheral blood of the animals, and, although they 
were in fairly considerable numbers, they disap- 
peared again in from one and a half to three 
days, and did not reappear until the end of the 
infection. This is well exemplified in the case of 
the first two rats (Nos. 1 and la), which were in- 
oculated from the patient on June 1, 1920. On 
June 16, fifteen days later, they both showed try- 
panosomes. Rat No. la, in which thé organisms had 
never returned, was killed on October 19, and its 
heart-blood was inoculated into another two rats 
(Nos. 2 and 2a), both of which showed trypano- 
somes in twelve and sixteen days respectively. 


Rat No. 1 was allowed to live, and eventually try- 
panosomes were discovered late in November, five 
months after the original discovery in the peripheral 
blood. 

The history of the Strain MA, T. gambiense, dif- 
fers in certain particulars from all the foregoing, 
Strains H, H2 and J. The patient (European), 
aged 49 at the time of his admission to hospital, 
had been for some years in a tsetse-free area of 
Northern Nigeria. In March, 1921, he removed to 
Southern Nigeria, to an area where tsetses were 
present, and, although no history of having been 
bitten was obtainable, he developed fever in 
July, 1921. It was at first thought that he was 
suffering from rheumatic fever, but on his admis- 


. siox to the Hospital for Tropical Diseases, Novem- 


ber 5, 1921, trypanosomes were found to be pre- 
sent in his blood-stream. He was finally discharged 
from hospital on March 3, 1923, having been treated 
first with ‘‘ Bayer 205 ” and then with atoxyl and 
antimony. 

Two rats were inoculated from the patient on 
November 10, 1921. One of them showed trypano- 
somes in fourteen and the other in twenty-five days. 
Since then the strain has been comparatively easy 
to maintain. The incubation period in rats varied 
from four to twenty-three days, and in guinea-pigs 
up to as much as ninety-two days. The majority of 
the rats showed trypanosomes between the twelfth 
und sixteenth days. 

The Strain M, T. rhodesiense, was isolated in the 
following manner. 'The patient M. was resident in 
Northern Rhodesia, in an area where tsetse were 
numerous. He became ill on December 10, 1921, 
and, on admission to hospital locally, it was found 
that trypanosomes were present in his blood. He was 
treated with ''Bayer 205,” two intravenous injections 
and three doses by the mouth, about January 14, 
1922. Later he made his way south to the Cape and 
sailed for England, reaching this country on April 6, 
1922. On June 8, 1922, he was admitted to the Hos- 
pital for Tropieal Diseases, and, as he was found still 
to be harbouring trypanosomes, he received a course 
of '' Bayer 205 " during June, July, August, up to 
September 18, on which date he was discharged 
from hospital, no trypanosomes having been found 
in his blood since June 13. On November 3 he was 
readmitted, and, despite the fact that ‘‘ Bayer 205 "' 
was pushed to the limit, he died on January 7, 
1923, 

During December, 1922, and January, 1923, a 
series of experiments were carried out with urine 
from the patient, to determine the effect of the in- 
jection of urine from a case undergoing treatment 
with ‘‘ Bayer 205 ” on rats inoculated with a strain 
(not the patient's own strain) of T. rhodesiense 
(Thomson and Robertson 1923). 

On January 4 two rats were inoculated with blood 
from this patient, and on January 6 a rat was 
inoculated with some of his cerebrospinal fluid. 
One of the rats inoculated with blood died as a 
result of the inoculation, but the other showed 
trypanosomes in five days and lived for seventy- 
five days from the date of inoculation. The rat 
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which had the cerebrospinal fluid lived for seventy- 
four days, trypanosomes having appeared in six days. 

A comparison of the relative virulence of the fore- 
going five human strains, Strains H, H2, J, and 
MA, T. gambiense, and Strain M, T. rhodesiense, 
elieits certain interesting features. It is unfortun- 
ate, however, that in the case of Strain H, T. gam- 
biense, a complete record of the strain is not now 
available; the important point with regard to it is 
that in two years its virulence had inereased to a 
remarkable extent, and at the same time had also 
become stabilized. That is to say, it killed rats 
regularly in three days. 

In the aecompanying graph an attempt has been 
made to represent the virulence of the four strains. 
For this purpose the length of life of the animals 


after inoculation has been taken as giving an ap-' 


proximate indieation of the virulence of the strain. 
In the graph the ordinates represent the subinocu- 
lated animals, and the abscisse the duration of 
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between what may be termed the two extremes. 
Strain J was tending also to become rather avirv 
lent, and it was dropped at the twenty-seventh 
passage. More recently the Strain MA has lost, to 
a large extent, its swinging character, and has killed 
the animals in between eighty and one hundred and 
twenty days. 

In marked contradistinetion to these T. gambiens 
strains the T. rhodesiense very soon attained a fixed 
virulenee, which has been steadily maintained ever 
since. 

It seems a curious coincidence the way in 
which all three strains follow such parallel courses. 
There may be no special significance attached to 
it, and no explanation is altempted. That it is 
due, perhaps, to outside influences seems unlikely, 
since the dates on which the various subinocula- 
tions were performed did not correspond in any way 
and the animals were obtained from time to time 
from different sources. 


Sub-inoculated animals. 
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For explanation see text. 


their life in days after the date of inoculation. Thus 
the shorter the life of the animals the higher the 
peak of the virulence. It will be seen that the 
curves of the three T. gambiense strains follow 
an almost identical course. There is, to begin with, 
a sharp rise reaching the peak about the third or 
fourth subinoculation, but falling just as sharply at 
the fifth, six and seventh. The virulence of all 
three rises again to form a sort of plateau, roughly 
between the eighth and twelfth passages. The 
decline from this plateau is gradual up to the nine- 
teenth animal. After that point the Strain H2 be- 
came very avirulent, and, indeed, was only carried 
on through three more sets of rats, Nos. 20, 21 and 
22, when it was discontinued. The other two 
strains, i.c., Strains J and MA, T. gambiense, on 
the other hand, followed a swinging course, the 
virulence practically alternating with each passage 





ALTERATIONS IN THE MORPHOLOGICAL CHARACTERS 
OF THE STRAINS AFTER A SERIES OF MECHANICAL 
TRANSMISSIONS. 


All the strains of T. gambiense and T. rhodesiense, 
including other strains not specified in the forego:n: 
sections, which have been maintained in the depart- 
ment during recent years, have shown certain altera- 
tions in their morphological characters, which hare 
resulted in the production of forms somewhat similar 
to those found in infections with T. evansi and 
T. cquiperdum. In other words, instead of showir: 
a well-marked polymorphism they have become 
after a varying number of passages, to al 
intents and purposes monomorphic, with the pre- 
vailing form, the long, thin trypanosome with a con- 
spicuous free flagellum. Strain H, at its most viru- 
lent stage, was a good example of this state of 
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affairs. Of the other three strains, Strains H2, J 
and MA, in which the virulence was comparatively 
low, the polymorphic character was lost much more 
gradually; indeed, in the Strain MA it can still be 
recovered easily by side-tracking the strain from 
rats through a guinea-pig. It is interesting to note 
that in the Strain H2 forms appeared early in the 
series of passages indistinguishable from the short 
forms (about 8 microns in length) which have been 
described in connection with the so-called T. nige- 
riense variety of T. gambiense. 

The Strain M behaved in the fashion usually 
found with strains of T. rhodesiense. That is to 
say, it showed during the first few passages the 
well-known polymorphic characters with occasion- 
ally posterior displacement of the trophonucleus 
in the short, stumpy forms. As the strain grew 
clder these posterior-nuclear forms were seen more 
and more rarely, until they finally disappeared at 
the eighteenth passage from the rats, and, in the 
case of guinea-pigs in which the strain was being 
carried on parallel to the rats as a temporary mea- 
sure, at the twelfth passage. The polymorphic 
nature gradually went also, but this could usually 
be brought back again by inoculating from the rats 
into guinea-pigs, although it only once has been 
possible—after the eighteenth rat passage—to bring 
back posterior-nuclear forms by this means. The 
occasion referred to, when the posterior-nuclear 
forms returned, occurred at the forty-fourth passage, 
after fourteen direct passages through rats. 

This Strain M, because of its standard virulence, 
was being used at various times to test the effect of 
drugs as trypanocidal agents (the findings in this 
respect. will be the subject of a separate communica- 
tion). This question is introduced here because it 
was found that, after treatment with some of the 
drugs, posterior-nuclear forms were found to return. 
It seems suggestive that posterior-nuclear forms ap- 
pear in a T. rhodesiense strain, when first isolated 
from a human ease, will return when the strain passed 
direct through one species of laboratory animals is 
diverted into another species, and also can be made 
to reappear through the action of chemicals. The 
drug may act in one of three ways: it may act on 
the parasite, on the host, or on host and parasite 
together. The most feasible explanation, from our 
previous knowledge of the action of drugs in try- 
panosomiasis, seems to be that the drug has so 
altered the host and the resistance of host to organ- 
isms that the condition is analogous to the state 
of affairs produced by direct inoculation from one 
vertebrate species to another. The first drug to 
cause this return of posterior nuclear forms was 
one of a series of three arsenic compounds (arsenic in 
combination with a complex organie radicle) which 
were, judging by the length of life of the treated 
animals and the course of the infection in compari- 
son with controls, of very slight trypanocidal effect. 
This reappearance occurred about the twentieth 
passage of the strain. At the forty-first passage 
they occurred in a rat treated with a substance 
called bistoval (bismuth acetylamino-oxyphenyl- 
arsinate), which is also very low as regards its cura- 
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tive value, Again, about this time posterior-nuclear 
forms reappeared on treating infected rats with 
tryparsamide. Lastly, while treating rats with 
halarsol (4-oxy-3 amino-phenyldichlorarsine) pos- 
terior-nuclear forms appeared in several animals; 
indeed by its use these types could be made almost 
to return at will. 

The results of these curative experiments cannot 
be given in detail here, but it is germane to the 
present purpose to indicate one peculiar effect they 
have in altering the virulence of the strain. This 
may be exemplified by citing the cases of rats 
which had received a dose each of tryparsamide 
on the first day the organisms were found in their 
peripheral blood, that is to say, in the early stages 
of the disease. Very soon after the curative dose 
the organisms disappeared from the peripheral blood 
and remained undiscovered for about five months. 
At the end of that time one of the animals was 
killed and trypanosomes were found in the heart- 
blood and also in the brain. The other animal 
showed trypanosomes about a month later, and died 
shortly after. The manner in which the drug, given 
in the early stage of the disease, alters the viru- 
lence from a rapid, acute action to a slow, chronic 
one is most striking, and it is felt that this mode 
of action of drugs, especially the arsenicals, should 
be taken carefully into account by those engaged 
in the treatment of human cases (cf. Case H in- 
dicated above). Another detail worthy of emphasis 
is that after treatment and while in the chronic 
state the animals may carry trypanosomes in the 
central nervous system without showing symptoms. 
Halarsol-treated rats also have shown this change 
to a chronic state, and, in parenthesis, it may be 
said that of all drugs tried this, apart from 
"Bayer 205’’ and tryparsamide, is the only one 
which has shown really encouraging results. 


Discussion. 


It has been shown clearly that the initial trans- 
mission by mechanical means of T. gambiense and, 
in lesser degree, of T. rhodesiense from a human 
patient to laboratory animals, in the present in- 
stance rats, may be attended with certain diffi- 
culties. That there does exist a decided resistance 
to infection is well illustrated by the histories of the 
four strains of T. gambiense quoted above. In the 
Strain H2, for example, the first rat inoculated 
from the patient lived for six months, without 
showing trypanosomes in its peripheral blood, and 
it was only by a further passage that the trypano- 
somes became sufficiently numerous to be demon- 
strable. Thus it would appear that, as an aid to 
rapid diagnosis of trypanosomiasis in man, the 
inoculation of suspected blood into laboratory ani- 
mals is a procedure the value of which is most 
problematical. There is no intention to suggest 
that it may be impossible to infect laboratory 
animals with T. gambiense from man, but rather 
to emphasize the peculiar latency which the organ- 
isms may exhibit in the new host. Wenyon (1926), 
discussing the pathogenicity of trypanosomes, states 
that the human strain of T. brucei (T. rhodesiense) 
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is easily inoculated from man into rats, in which it 
rapidly becomes virulent, ‘‘ whereas T. gambiense 
in these cireumstances may fail to infect the rat, 
though it usually does so, leading to a chronie 
type of infection characterized by the presence of 
a small number of trypanosomes in the blood at 
any time, the animals surviving for a year or even 
more." The occasions on which T. gambiense did 
not produce an apparent infection in rats possibly 
might be explained on the basis of a ''latent" 
infection, a condition which ean be compared aptly 
to “‘ cryptic ” trypanosomiasis. 

This difficulty in establishing an infection i in à new 
host (i.e., a host of a different species) is not con- 
fined to T. gambiense. Thus Trypanosoma vivaz, 
as a rule, will not infect rats and guinea-pigs, but it 
has been shown by Blacklock and Yorke (1913) that 
rabbits under certain cireumstances could be inocu- 
lated. Trypanosoma congolense, again, shows re- 
markable variations in its initia] virulence (Yorke 
and Blacklock, 1923), some strains being virulent 
immediately, while others may become so only 
after many passages. Bruce and Coll (1913) 
report a most curious condition. Working with 
Trypanosoma simie, they found that the parasite 
was very fatal to monkeys, and while goats were 
susceptible, it was only in a much less degree. 
On attempting to inoculate back again from a goat 
to a monkey the latter proved to be refractory, 
indicating that passage through the goat had 
markedly decreased the virulence. On passing 
Trypanosoma pecorum through goats it was found 
also that it had lost its virulence to rats.  Taute 
and Hueber (1919) inoculated themselves and 129 
natives with blood from four horses and two mules 
containing trypanosomes like T. rhodesiense, and, 
&pparently, failed to establish an infection in any 
of the human hosts, although controls, dog, goat, 
and rats, were infected. In this connection Yorke 
and Blacklock (1922) state as their opinion '' that 
the majority of human beings is resistant and 
only occasionally susceptible to infections with 
trypanosomes,” and, further, that ‘‘ the experi- 
ments (of Taute and Hueber) simply confirm 
us in our belief in the relative immunity of man 
to infection with T. rhodesiense’’ 

It would thus appear that the conclusion—that 
the human variety T. rhodesiense is distinct from 
the T. brucei of animals—arrived at ns a result of 
this huge experiment of Taute and Hueber is open 
to criticism. In the first place there is the un- 
doubtedly difficult factor of the transmission from 
one vertebrate host to another host of a different 
Species to be overcome, and, secondly, there is the 
possibility that infection of the “ latent” or 

'eryptie " variety analogous to that found in 
the initial transmission of T. gambiense from man 
to rat might have resulted. Had Taute and 
Hueber earried their experiment a step further by 
subinoeulating blood from their original 131 into 
other human hosts the result might have been 
most interesting. 

This state of affairs, in which trypanosomiasis 
is more or less dormant, is closely paralleled by 
that whieh sometimes follows drug treatment. In 


human patients there often may be clinical cure, 
the organisms may disappear from the peripheral 
blood, but exist in the cerebrospinal fluid. At- 
tention was drawn to this phenomenon by Kleine 
(1924), who, by making lumbar punctures, found 
trypanosomes in eight out of twenty-one patients, 
about three months after the commencement oí 
treatment with '' Bayer 205." These patients 
displayed no symptoms, and their blood was free 
from parasites. The effect of drugs on experimental 
animals (carrying the Strain M, T. rhodesiense) in 
certain instances has been very similar to that in 
Kleine's group of cases. In one experiment in 
which the drug used was tryparsamide the animals 
lived for many months, 'and at death trypano 
somes were found in the brain and heart-blood. 
While not attempting to indicate that this is the 
only or even the main mode of action of such drugs, 
it certainly seems possible that the charaeter oí 
the host has been so changed by the action of the 
drug as to produce a condition similar to that ob- 
tained by inoculating from a host of a given species 
into one of another species. 

As a general rule mechanical transmission of a 
strain of trypanosomes results in a steady increase 
in virulence, until eventually the parasites become 
stabilized in their artificial host. The passage of 
such a strain from one host to another of a dif 
ferent species may render the parasites more deadly 
in their action. On the other hand, it may not 
do so. Thus if a strain of T. gambiense is kept in 
rats, transferred to a guinea-pig, and then by pas- 
sage reintroduced into rate, at first it may be less 
virulent, but soon it may exhibit a greater virulence 
than previously. Thomas and Breinl (1905) found 
that a strain of T. gambiense, after passage through 
a baboon, showed an enhanced virulence to rabbits 
rats, cats, guinea-pigs and monkeys. In the pre- 
sent series mechanical passage of the Strain M. 
T. rhodesiense, resulted in a marked increase of 
virulence and rapid stabilization; the four T. gam- 
biense strains on the other hand, showed marked 
differences, and, in one instance (Strain H2) even 
became progressively less virulent. | Comparing 
Strain H. with Strain H2, the latter having been 
isolated about two years after the former, there is. 
in this matter of virulence, a huge diserepaney. The 
suggestion is, therefore, that the patient H, durinz 
his period of treatment, was altered as a host. was 
rendered less susceptible, and lapsed from the aeut 
condition into a state nearer approximating to thai 
state of balance in which apparent harm is done 
neither by parasite to host nor vice versa, in brief 
into chronic, latent or almost cryptic trypano- 
somiasis. In any event the duration of its resi- 
dence in the human host, or the action of drugs on 
host or parasite, had modified profoundly the vir: 
lence of the strain to laboratory animals. 

As regards the morphology, continued direc: 
transmission of one of the polymorphic group re 
sults in what is tantamount to monomorphism 
T. gambiense and T. rhodesiense gradually lose th 
short, stumpy forms and the intermediate forms 
finally ending up as long, slender trypanosome- 
with a conspicuous free end to the flagellum 
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Should there be passage into another species of 
host, whose susceptibility is very nearly but not 
quite the same as the original host, there is & 
tendency for the polymorphism to return. The 
degree to which the polymorphism will return may 
be influenced perhaps by the proportionate difference 
which may exist between the susceptibility of the 
hosts, i.e., the greater the resistance in the new host 
the more likely is the return. By transferring T. 
gambiense or T. rhodesiense from rats, in which the 
polymorphism has been lost, to guinea-pigs, the 
shorter forms can be made to return. The same 
cffect, but in even more conspicuous degree, can 
be obtained in rats by means of drug treatment. 
It must be clearly understood that it is not intended 
to indieate that, after a series of mechanical trans- 
missions, the trypanosomes will always continue 
to revert to their original state of polymorphism ; 
their ability to do so becomes decidedly less and 
less the longer the strain is kept and the more 
numerous the passages. It is desired to emphasize 
that the tendeney towards polymorphism is definitely 
aided by transmission into another species of host 
even by mechanical means, and that by the in- 
jection of drugs, a similar condition is brought about 
within the same species of host. 

Edwards (1926), in an interesting paper, drew 
attention to the fact that in India surra is a very 
severe disease in equines. In bovines, on the other 
hand, T. evansi is much less virulent, buffaloes 
especially developing almost a complete tolerance 
to this trypanosome. Evidently, however, in cer- 
tain loealized areas sometimes it may acquire an 
inereased virulence even to the buffalo. No adequate 
explanation has been advanced so far for these local 
epidemies, and, as surra normally is propagated by 
mechanical transmission, this factor cannot be in- 
eriminated as the cause of the outbreaks. With 
regard to African sleeping sickness, it has been sug- 
gested by Duke that the reason why the disease 
from time to time assumes epidemic proportions is 
to be found in the increased virulence resulting from 
rapid mechanical transmission. It is felt that 
mechanical transmission alone, even rapid trans- 
mission with alternation from the usual host, the 
wild game, to man, is insufficient to explain the 
sudden and devastating nature of the outbreak. 
It is within the bounds of possibility that the in- 
creased virulence might be due to the passage of 
tbe organisms through some special host, a host in 
which they may not produce any unusual virulence, 
but which might alter their future reactions in man. 


CONCLUSIONS. 


(1) T. rhodesiense can be inoculated easily from 
man to rats. In Strain M parasites appeared in the 
blood of the rat five days after the injection of 
human blood. Strains of T. rhodesiense rapidly 
increase in virulence, and, by subinoeulation, soon 
become stabilized. Strain M became stabilized 
soon after the sixth passage. 

(2) T. gambiense is much more difficult to estab- 
lish in rats. Strains H2 and J took months to 
show in the peripheral blood of the original rats. 

(8) T. gambiense may become rapidly virulent 








to rats (ct. Strain H, which soon became stabilized, 
eventually killing rats in three days); on the other 
hand, it may become even less virulent by passage, 
as in the case of Strain H2, in which the twentieth, 
twenty-first and twenty-second animals lived well 
over a year each. 

(4) The variations in virulence of the three strains 
(Strains H2, J and MA) of T. gambiense followed 
a similar curve. First there was a sharp rise to the 
third and fourth passages, then a drop, at the fifth 
and sixth. At the seventh or eighth passage there 
was a quick rise in virulence, which was maintained 
for about five passages, i.e., up to the thirteenth. 
hereafter the fall in virulence was gradual until 
the nineteenth passage, when there was divergence. 

(5) Two strains of T. gambiense, isolated at an 
interval of nearly two years from the same human 
case, showed marked variation in their virulence. 
The first to be isolated (Strain H) became rapidly 
stabilized, and in two years was killing rats in three 
days; the second (Strain H2) finally became less 
virulent, the last three animals all surviving for 
more than a year. 

(6) This discrepancy in the relative virulence of 
these two strains (H and H2) possibly is due either 
to the difference of the lengths of time they in- 
habited the human host, or to the treatment which 
the patient H had received in the interval before 
the second strain was isolated. 

(7) T. gambiense may exhibit a peculiar latency, 
lying: dormant, as it were, in subinoculated rats. 
This latency has been compared with ''eryptic ” 
irypanosomiasis. For example, two rats inoculated 
with Strain J showed trypanosomes in their blood 
on one occasion sixteen days after inoculation, and 
did not show again for about five months. A similar 
lateney may be observed in human cases as a result 
of drug treatment. When rats carrying the viru- 
lent, stabilized Strain M are treated with drugs, 
especially the arsenicals, the trypanosomiasis simi- 
larly may be dormant. 

(8) By mechanieal transmission a strain of try- 
panosomes, maintained in a series of hosts of the 
same species, usually will exhibit increased viru- 
lence; on the other hand, the virulence may actu- 
ally decrease, as in Strain H2, T. gambiense. By 
passage through a host of a species different from 
the usual the virulence of a strain may be markedly 
modified, either diminished or increased. 

(9) It is suggested that in trypanosomiasis, among 
other actions, drugs may change the character of a 
host. Further, that such alteration in the host 
almost may be comparable to that obtained by in- 
jecting organisms from a host of the species in 
which the strain is usually mechanically maintained 
into a host of another species. This is exemplified 
in the patient H. Before treatment the organisms 
isolated from his blood were very virulent; after 
treatment they became very avirulent to the rats. 
In rats carrying T. gambiense (Strain MA) which 
were treated with halarsol, the strain rapidly be- 
came much more virulent during subsequent 
passages. 

(10) When either T. gambiense or T. rhodesiense 
are transferred mechanically from man to rats, at 
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first the trypanosomes exhibit a well-marked poly- 
morphism, with, in the case of the latter, the ap- 
pearance of posterior-nuclear forms, but later this 
is lost. Up to a certain stage the polymorphic 
nature of the parasites can be made to return by 
transferring the strain from the usual host into a 
host of another species. 

(11) A return of the polymorphism and, in the 
case of T. rhodesiense posterior-nuclear forms, can 
be brought about by the action of drugs. The sug- 
gestion is that the return to the polymorphie charac- 
ter is not due so much to the action of the drug 
on the parnsites as on the host. 
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The Street Risk of Carbon Monoride Poisoning 
(E. D. Wilson, I. Gates, H. B. Owen and W, T. 
Dawson, Journal of American Medical Association, 
July 31, 1926).—The existence of a definite street 
risk of repeated or chronic slight carbon monoxide 
anoxemia is confirmed. Confirmation of such a 
diagnosis should be sought for by testing the blood 
for carbon monoxide. A quantitative method should 
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THE TREATMENT OF TROPICAL SORE 

Cutaneous ulcerations of granulomatous nature 
are prevalent in many warm countries, in which 
however, they usually appear to be endemic within 
certain limited ereas. This local prevalence has 
caused various local names to be applied to this 
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condition in large numbers, as evidenced by the 
following synonyms which have been employed for 
this condition, namely: Delhi boil, Aleppo boil, 
Biskra boil, Baghdad boil, uleera du Bauru, bouton 
l'Orient, uleére d'Orient, chancre du Sahara, der- 
mite uleéreuse cireonscrite, Endemische Beulen- 
krankheit, bottone d'Orient, Godownick, Il-jarassy, 
'lschiban, Dous-el-Kourmati, Ghisud, Habb-es- 
Sanawi, Habb-es-Sanah, LBess-el-Temur,  Salek, 
Pascha-churdj, Afghan jara, Jaman, dyscharagan, 
Taschkent jarassi, Taschkent ulcer, mycosis cutis 
chronica, lupus epidemicus, endemic boil disease, 
granuloma endemicum, furunculus orientalis, Pian- 
bois, parasitic granuloma, Sudan nodules and Leish- 
man nodules. 

To cover all this multiplicity of names for what 
is essentially one and the same condition the terms 
oriental sore and tropical sore have been employed. 
As, however, the disease is always manifest as a 
cutaneous lesion produced by a definite specific in- 
fection by a species of Leishmania, a better and 
more suitable name for this condition is cutaneous 
leishmaniasis. The genus to which this species of 
organisms belongs was created by Ross in 1908, 
under the name of Leishmania, which is defined 
by Castellani and Chalmers as ‘‘ Herpetomonine, 
living principally in endothelial cells, but also found 
in leucocytes and in the peripheral blood of mam- 
mals as small, oval cytoplasmic masses with tropho- 
und kineto-nuelei, and developing into flagellate 
bodies in cultures.” 

Three species are known to occur in man, 
morphologically similar but pathologically different, 
namely: Leishmania donovani Laveran and Mesnil 
1903, causing kala-azar; Leishmania infantum 
Nicolle 1908, causing infantile splenomegaly; and 
Leishmania tropica Wright 1903, with its variety 
Leishmania americana, causing cutaneous leish- 
maniasis or tropical sore and espundia or muco- 
cutaneous leishmaniasis. 

The infectivity of this organism has been 
definitely proved by direct inoculation both in 
man and animals. 

Neither race, age, sex, occupation nor social 
condition materially affects susceptibility to in- 
fection. Insect-carriers have long been subject to 
suspicion, but up to the present no insect has 
been definitely demonstrated to be the true host 
of Leishmania tropica. 

After an incubation period variously stated in 
days, weeks or months uleeration of the skin com- 
mences and slowly extends so that it may eventu- 
ally occupy an area several inches across, though 
usually it presents a diameter of about one inch. 
After a period varying from two to twelve months, 
or even longer, healing commences by granulation, 
but the process is often slow and interrupted, Heal- 
ing is eventually complete, but much scarring may 
result. It would appear that a tropical sore pro- 
duces a definite immunity, so that, as a rule, second 
attacks do not occur. 

Many and various are the forms of treatment 
which have been advocated for this condition. Ex- 
cision of the sore has been advised. Various antisep- 


tics have been employed topically, either as lotions, 
powders or ointments. These include perchloride 
of mercury, carbolic acid, permanganate of potas- 
sium, tincture of iodine, boric acid, silver nitrate, 
protargol and methylene blue. Salvarsan and atoxyl 
have been used without any, good result.  Ioniza- 
tion, X-rays, light treatment and carbon-dioxide 
snow have all been more or less favourably reported 
upon. More recently good results have been re- 
corded from the injection into the base of the sore 
of gradually increasing doses of emetine hydro- 
chloride. 

The most successful results, however, have re- 
sulted from the use of tartar emetie, which has 
been described as a specific for this condition, and 
of phosphorated oil. The former is best administered 
in the form of intravenous injections, using a one per 
cent. solution in saline solution or in distilled water. 
It may also be given by intramuscular injection, 
but this method suffers from the drawback that 
solutions of tartar emetie, as of other antimonial 
salts, are painful and apt to induce the formation 
of abscesses. Tartar emetic may also usefully be 
administered orally, especially in conjunction with 
intravenous or intramuscular injections. Lastly, 
tartar emetic may be applied locally as a one per 
cent. ointment or a one per cent. lotion, but the 
local application of tartar emetic in powder, which 
has been recommended, should be avoided on 
account of its extreme painfulness. 

Phosphorated oil in the form of the oleum phos- 
phoratum of the British Pharmacopeia, was first 
advocated by Castellani in 1923. He observed 
that the use of this preparation by subcutaneous 
injection was practically painless, and provided 
small doses were employed there was no risk of 
phosphorus poisoning—either immediate or delayed. 
Good results have been recorded from its use in 
cases of tropical sore. It is essential that the phos- 
phorated oil should be of recent preparation. Its 
mode of employment is as follows: When the 
ulceration is well marked the oil is applied directly to 
the fundus and margins of the ulcer after removing 
the scab, and this simple treatment alone was found 
to answer admirably in cases recently recorded 
by Kelaart. When the lesion is a nodular one and 
there is little ulceration, in addition to the direct 
application of the oil subcutaneous injections should 
be given. In carrying these out a sterile 20-minim 
all-glass- hypodermic syringe is used; three to five 
minims of the recently prepared phosphorated oil 
are drawn into the syringe and then injected into 
and around the lesion by inserting the needle of the 
syringe into the nodule and under the skin round its 
margin ; two or three drops of the oil are then dabbed 
on the surface of the ulcer. This procedure is 
repeated once or twice a week, according to the 
amount of Jocal reaction which ensues. If this 
is severe, which only very oceasionally happens, 
the injections should be discontinued for a time 
and hot boric fomentations should be applied. 

Subcutaneous injections of phosphorated oil have 
also been employed in other conditions such as 
rickets and osteomalacia, and, as an adjuvant to 
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quinine and arsenic, in certain cases of chronic 
malarial cachexia. It has further been suggested 
that this method. of treatment might also be tried 
and might be found of benefit in other forms of 
leishmaniasis, as well as in certain cases of ulcer of 
non-leishmania origin, as, for example, granulom:t 
inguinale, ulcus tropieum and certain persistent 
tropical ulcerations of obscure origin. 

Finally, it may be pointed out that phosphorus 
possesses powerful poisonous properties, and that 
its special tendency is to damage the liver, which, 
though it may be a delayed result, should never be 
lost sight of. The administration of oleum phos- 
phoratum, therefore, always demands the exercise 
of the greatest care, and in its use every possible 
precaution should be taken. 





: F. E. T. 
— 39 9———— 
Annotations, 
The Cultivation of Herpetomonas muscarum 


(Leidy 1856) Kent 1881 from Lucilia sericata 
(J. J. Drbohlav, The Journal of Parasitology, 
June, 1926).—A herpetomonas requiring a medium 
of low hydrogen-ion concentration, i.e., pH 5:6 to 
6&4, was isolated in pure live culture from the green- 
bottle fly, Lucilia sericata. It was found in 83:4 
per cent, of the specimens examined. On account 
of the group specificity of herpetomonads obtained 
from muscoid flies, and from the results of Becker's 
and other experiments, as well as from their morpho- 
logieal identity, they are considered to be of the 
species Herpetomonas muscarum (Leidy 1856) 
Kent 1881. This species should be considered as 
uniflagellate. In division a precocious growth of 
the second flagellum gives the impression that the 
parasite is biflagellate. Forms without nucleus 
found also in pure culture may be explained 
on the basis of atypical division. Large multi- 
nuclear forms, without multiple nuclei and para- 
basal bodies developed in cultures, being some- 
times ten times as large as usual. These probably 
result from a failure of the cleavage of the cyto- 
plasm to keep pace with nuclear division. No 
intracellular forms of H. muscarum were found. 
The failure to find this species on microscopical 
examination of the ovary or in cultures inoculated 
with ovarian tissue, indicates that it is not com- 
monly transmitted through the egg of the fly. 





Emetine Periodide in the Treatment of Schisto- 
soma — hematobium Infections amongst West 
African Children (R. M. Gordon, Annals of Tropical 
Medicine and Parasitology, August 13, 1926).—4An 
examination of 81 children at the ‘‘United Brethren 
in Christ ’’ Missionary School, Jiama, Nimmi Korro, 
showed that 43 of them were suffering from Schisto- 
soma hematobium infection of the bladder; of 
these 43 cases, 28 were severe cases (passing many 
live eggs and much blood in every sample of urine 
examined). "These were divided into equal classes. 
Class I received emetine hydrochloride treatment 
given subeutaneously; Class II, emetine periodide 
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treatment given by the mouth. The average age of 
the emetine hydrochloride group being eleven years 
and six months, and that of the emetine periodide 
group nine years and seven months. The result 
of the treatment seems to be quite uninfluencec 
by the age of the child. 

The oral administration of emetine periodide 
cleared up the urine of children intensely infected 
with S'. hematobium, just as quickly and almost 
with as great certainty as subcutaneous injections 
of emetine hydrochloride. Certain ill-effects were 
noted as the result of subeutaneous injections of 
emetine hydrochloride and great difficulty was ex- 
perienced in making the children report for treat- 
ment, No ill-effeets followed the oral administra 
tion of emetine periodide, and no difficulty what- 
soever was experienced in getting the children to 
nttend for, and take, this drug. 





Medical Aspects of Life Insurance in India, 
with Special Reference to Calcutta (E. House- 
man, Indian Medical Gazette, June, 1926).—The 
risk of Indian residence is steadily decreasing for 
both Europeans -and Indians. Taken as a whole, 
Indians are considerably worse risks than Euro- 
peans and insurance companies probably act wisely 
when they encourage endowments rather than 
whole-life policies for Indians. Indians are usually 
men of shorter stature than Europeans and their 
corresponding weights generally are lower. This is 
particularly noticeable in the younger men, but 
older men are inclined to become heavier than 
Europeans. Indians who are overweight should be 
regarded unfavourably, they are generally prosper- 
ous, lead sedentary lives, and eat earbohydrates to 
excess, - 

Respiratory diseases, and more particularly 
pneumonia and phthisis, are very fatal diseases for 
Indians, ‘lhe phthisis mortality shows no tendency 
to decline and the disease is usually of a very 
acute type. It is more fatal for women than men. 
probably owing to the purdah.  Dysentery and 
bowel complaints are very fatal for Indians, but 
the mortality from these diseases has declined con- 
siderably during the last thirty years. The mor 
tality from fevers declined rapidly in Calcutta up 
to 1908, since when it has remained fairly constant. 
Hydrocele is especially prevalent amongst Indians 
and is an occasional cause of death.  Glycosuria 
is not very prevalent amongst Indians until they 
reach middle age, after which its incidence in- 
creases and it becomes more fatal for Indians tha: 
for Europeans. Indians tend to have a higher blood- 
sugar than Europeans. Owing to the infrequene: 
of acute rheumatism and scarlet fever, valvular 
disease of the heart is not so common amongst 
Indians as among Europeans, but malignant endo 
carditis and myocardial degenerations are common 
Pyorrhiea is very common amongst Indians, so much 
so that after middle age few seem to be free from it 





Principles in the Testing of a Cure (H. W. Acton 
Indian Medical Gazette, June, 1926).—Cures may 





be of two kinds, permanent or temporary. In the 
latter condition the causative agent of the disease 
is still present, but not in sufficient numbers to 
give rise to symptoms. Permanent cures may 
occur with complete recovery of the tissues, or may 
be incomplete with impairment or loss of function. 
In every test of a cure, the data of composition of 
ihe population tested should always be given as 
regards its important etiological factors such as 
age, habits and customs, &c., since these factors 
may profoundly influence the course of the disease. 
The two populations compared, those under test 
and the controls, should be similar in every re- 
spect; e.g., with regard to numbers, homogeneous- 
ness, &c. The percentage mortality or cure-rate 
is obtained by observations on 100 individuals; not 
by elevating observation on digits into percent- 
ages. A homogeneous population under test can 
only be secured by avoiding bias, and paying at- 
tention to the law of chance sampling. The test- 
ing and control experiments should be carried out 
vnder identical, conditions in order to avoid obtain- 
ing the results of only partial correlations, Also 
tests for a cure should, if possible, be carried out 
in non-infective areas, with regard to protozoal 
diseases especially, in order to exclude the chances 
of re-infection. Only differences between the two 
groups of a significant order should be considered ; 
e.g., those outside the range of chance sampling, 
or partial correlation, 

The permanency of a eure can only be tested by 
time, the continued well-being of the patients, and 
the effect of the introduetion of the cure on the 
mortality rate for a given disease in the general 
population. In cases of rare diseases, where large 
numbers of observations are not possible, one has 
to rely on diseases which show chronicity before 
treatment, high mortality rate, and the rapid dis- 
appearance or arrest of the diseases when under 
treatment, The relative value of a modification of 
treatment, e.g., of the comparative value of the 
dry cord method and the dilution method of Hoghyes 
in anti-rabie treatment, or of the different penta- 
valent compounds of antimony in the treatment of 
kala-azar, can only be tested on a large scale. Con- 
sideration must also be paid to the relative toxi- 
city to the body of the different compounds used, 
apart from the therapeutie value. ` 





Studies on the Serology of Leprosy. II. The 
Kahn Precipitation Reaction in Leprosy (E. V. 
Pineda and E. H. Pineda, The Philippine Journal 
of Science, July, 1926).—One hundred non-leper 
sera, obtained from the venereal clinic and out- 
patient department of San Lazaro Hospital, were 
examined for the Wassermann and Kahn tests. 
There was an agreement in the results of 93 per 
cent. One hundred leper and leper-suspect sera 
were tested by the Wassermann reaction and by 
the precipitation test of Kahn. There was wery 
close agreement in the results of the Wassermann 
nnd Kahn test, with a slight sensitiveness in favour 
of the Kahn test. The Wassermann and the Kahn 
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tests in leper patients are generally negative. 
There was observed in 1 per cent. of leper and 
leper-suspect sera, positive Wassermann reaction 
without any history or signs of syphilis or yaws. 
In confirmed leper sera, the Wassermann test was 
positive in 1:28 per cent. of the cases without any 
signs or history of syphilis or yaws. Kolmer and 
Denny found that 7°32 per cent. of non-syphilitic 
leper sera gave falsely positive Wassermann reaction. 
The Kahn test was positive in 5 per cent. of leper 
and leper-suspect sera without any signs or history 
of syphilis or yaws. In confirmed leper sera, the 
Kahn test was positive in 6°17 per cent. of the cases 
without any sign or history of syphilis or yaws. 
As iar as lepers are concerned, the Kahn test is 
of greater value than the Wassermann test in ex- 
cluding syphilis or yaws, and of less value in estab- 
lishing the diagnosis of these two diseases. 





The Deodorization of Coconut Oil (W. L. Brooke, 
Philippine Journal of Science, June, 1926).—Methyl- 
nonyl-ketone was isolated from the product obtained 
from the deodorization of coconut oil, thus confirm- 
ing the finding of Haller and Lassieur. Its pre- 
sence is established by the preparation and identi- 
fieation of the oxime, dioxime and semicarbazone. 
Most of the non-saponifiable substances distil over 
in the first few hours of deodorization. The yields 
of the non-saponifiable constituents obtained from 
crude coconut oil in the laboratory and from the 
condensed deodorization sludge that was obtained 
from the factory are described by the author. The 
non-saponifiable constituents also contain alcoholic 
compounds, Two analyses of the crude acid sludge 
are also described. 


—_—_—<______ . 
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Developments in Anthelmintic Medication (M. 
C. Hall).—Up to less than half a century ago anthel- 
mintie medication underwent a very slow evolution, 
then there was a rather rapid aeceleration in the 
way of developments, and the last ten years, which 
covers critical experimental investigations, is con- 
sidered the third stage in the development of this 
subject. Anthelminties were first given considera- 
tion centuries ago, when natives associated the pas- 
sage of worms with foods and other substances pre- 
viously eaten, and many kinds of plant material 
came to be recognized as anthelmintic in nature. 
The oldest anthelmintie now in use is the male 
fern, known to the ancient Greeks. It was used 
in the Middle Ages and then appears to have been 
forgotten until the eighteenth century, when it was 
restored to use. Interest was revived in anthel- 
minties on the discovery of the human hookworm, 
.Ankylostoma duodenale (Dubini, 1843), but the first 
serious consideration was not until 1881, when Per- 
rencito tested male fern and other anthelmintics on 
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hookworm larve in vitro, and on the results with 
male fern administered this drug to human patients 
with a fair degree of success. In the same year 
Bozzolo proposed thymo) which became the standard 
drug for the treatment of ankylostomiasis, and held 
this position for a quarter of a century. In 1904 beta- 
naphthol was proposed by Bentley, and is still in 
use. Favourable reports were received from Brazil 
on the use of chenopodium in the treatment of 
nseariasis, but its use was not favoured in Europe 
until 1913, when Schuffner and Verwoot gave 
chenopodium an adequate test in ankylostomiasis 
and reported favourably on it. In the following 
dceade it took first place and was used extensively. 
In 1921 carbon tetrachloride was proposed by 
Hall for the removal of hookworms and was 
used with great success. In 1925 a new drug was 
proposed by Hall and Shillinger, tetrachlorethylene, 
a chemical elosely related to carbon tetrachloride, 
claiming that it is safer and more effective than 
the latter. Recent developments along the lines 
of correlation of egg-counts with worms present by 
the methods of Stoll and Clayton Lane have mate- 
rially added to the accuracy of testing the value 
of anthelminties, but this is still an open field for 
investigation and promises definite and valuable 
results. 


Some Atypical Cases of Yellow Fever in Salvador 
(H. Hanson).—Yellow fever epidemies appear to be 
no exception to the rule that there are always some 
eases in epidemies in which the so-ealled classical 
symptoms are missing. The author describes four 
eases which occurred in the recent outbreak of 
yellow fever in San Salvador, Central America. 
Three of these cases had been vaccinated with the 
Noguchi vaccine against yellow fever and they were 
al] taken sick within fourteen days after the second 
inoculation, i.e., before the elapse of the period 
required for the establishment of immunity. The 
three cases presented a mild type of the disease. 
The other case had not been vaccinated and pre- 
sented the type of the disease with cerebral mani- 
festations which usually is fatal. The symptoms 
rapidly subsided after the intravenous administra- 
tion of Noguchi anti-yellow fever serum. The im- 
portant points in the treatment of these cases in- 
volved (1) complete rest in bed; (2) starvation; 
(3) eatharsis; (4) administration of water, in small 
quantities and frequently; (5) seclusion of the 
patient. Morphine or quinine should never be used 
in yellow fever therapy. 


Histoplasmosis of Darling with Report of a Case 
Originating in Minnesota (W. A. Riley and C. J. 
Watson).—Histoplasmosis of man has been known 
hitherto only from the three cases reported by 
Darling, from Panama. A fourth ease is reported 
—that of a woman who had not been out of the 
State of Minnesota in forty-two years. The case 
was clinically identical with those reported by Dar- 
ling: greatly enlarged spleen, pseudo-granuloma of 
the lungs, emaciation and anemia. In phago- 
eytic cells of the lung, liver, spleen and lymph nodes 
were enormous numbers of the organism described 
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by Darling under the name Histoplasma capsulatum. 
As pointed out by Da Rocha Lima (1912), this 
organism is evidently closely related to Crypto- 
coccus farciminosus Rivolta, the cause of epizootic 
lymphangitis of horses and man. While Da Rocha 
Lima and most recent workers regard this organism 
as a yeast, Ota (1925) places it in the genus Grub- 
yella, among the hyphomycetes. Most of the 
mycoses which become systemie are rapidly fatal. 
This condition was systemic and chronic for many 
years. The available evidence does not support the 
view that histoplasmosis of man is identical with 
epizootic lymphangitis. In clinical picture and in 
size and morphology of the organisms, it differs 
from the torulosis of Stoddard and Cutler, cases o: 
which had been noted especially in the vicinity of 
Chicago, Illinois. 

The probability is that in histoplasmosis and in 
epizootic lymphangitis we are dealing with two very 
closely related species of Cryptococcus (Grubyella), 
one causing systemic infection and one largely super- 
ficial. An analogous situation is afforded by Leish- 
mania donovani and Leishmania tropica. The find- 
ing of this case emphasizes the importance of con- 
sidering the possibilities of the disease in connec- 
tion with obscure cases of splenomegaly in tem- 
perate as well as in tropical zones. 


Observations on the Emergence of Anopheles Mos- 
quitoes (G. H. Bradley).—During the mosquito breed- 
ing seasons of 1921; 1922 and 1924 observations were 
made near Moun$ Louisiana; a total of 904°9 square 
yards of water surface in selected anopheles breed- 
ing areas was covered by nets and 585 adult 
anopheles, emerged therein, making an average 
daily emergenee of 0:653 per square yard. The nets 
were located in areas which showed a higher larva! 
rate, as determined by larval counts, than is gene- 


rally found in the anopheles breeding areas of the 


region. An increase in the number of larve pre- 
sent in the selected areas did not cause a propor- 
tionate inerease in the rate of emergence. Thi: 
may have been caused by a scarcity of suitable 
food in the concentrated areas, or by the activities 
The females of 
anopheles were found to emerge in somewhat greater 
numbers than the males. A discussion is given 
showing that this condition is usually met wit: 
among anopheles, although approximately equs’ 
numbers of the sexes have been observed at certc: 
times, and at others, a large preponderance of mals 
has been recorded. 


Observations on Dientameba Fragilis (R: Kudo).— 
A ease, is recorded in which D. fragilis was found 
in the stools of a patient in Urbana, Illinois. This 
protozoan was first observed by Wenyon, 1909, ond 
has since been found in cases in England, New 
York, Holland, Manila, Hamburg and Baltimore 
It has been well studied and described by Jer- 
nnd Dobell (1918). The number of amæbæ present 
in this case was very great. Binucleate amete 
were found in only 12:2 per cent. and uninucles‘¢ 
forms in 87:8 per cent. of 2,000 individuals observe! 
at random. Nuclear division is described, 
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Colonial Medical Reports.— No. 186.— Bengal (contd.). + 
The inundation of the country during the monsoon 
is unfavourable to the multiplication of anopheles 
mosquitoes, in the first place, because flooding re- 
duces the dangerous '' water-edge " which affords 
safe cover for mosquito larve; in the second place, 
beeause owing to the large surface exposed to the 
rays of the sun the temperature of the water tends 
to rise so as to be exceedingly unfavourable to the 
life of anopheles larvie; and in the third place, be- 
ause the physical and possibly the chemical charac- 
ter of river water is inimical to anopheles larve. 
Observations show that anopheles larve are rarely 
or never found far from the grass-grown or weedy 
edge of collections of water; that they cannot stand 
a wet temperature much above that of the wet bulb 
thermometer and are rapidly killed by a tempera- 
ture of 104° F.; and that they do not flourish in 
water containing fine silt in suspension, River 
water in the flood season also contains a very large 
amount of carbon dioxide (CO,), so much so that its 
reaction tends to become acid, and this possibly 
affords a further explanation of the fact that ano- 
pheles larve do not flourish im river water during 
the flood season. 

Recent Investigations on the Breeding of Ano- 
pheles Larve.—lInvestigations by Hodgson and King 
serve to throw a new light upon the rationale of 
phenomena of the kind referred to, enabling us to 
understand how irrigation may, in certain circum- 
stances, reduce malaria, and why, on the contrary, 
a reduction of the surface water in deltaic areas 
may bring about an inerease of the disease. The 
following passage is extracted from Hodgson's note 
in the proceedings of the Lucknow Sanitary Con- 
terence, 1914: 

“Taking the mosquito in its larval existence, we 
found that the optimum temperature for anopheles 
lay between 68°-78° F. Temperature above 80° F. 
became more and more unsuitable, while tempera- 
tures of 959-1049 F. were rapidly fatal, In nature 
during the monsoon at Delhi in August, and in 
Madras in November, we found the surface of 
pools to vary from 739-1049 F., the difference being 
due to the following important facts: 

(1) The coolest pools were very small pools lying 
amongst grass. 

(2) The edge of the pool in the daytime was 
cooler than the centre. 

(3) The surface layer is often 8° or 4° hotter 
than the water four or five inches down at midday. 

(4) The water lying at the shallow edge, round 
grass stems, is the coolest part of a pool. 

(5) When the average temperature of pools had 
risen to 90? or even 1009, falling rain, both at 
Delhi and Madras, was found to be 73° to 77° F. 
during the monsoon. 

(6) The river at Delhi, even after long drought, 
never rose above 879 F, at midday, 

(7) Well water varied from 809 to 82° F, 

(8) The sea at Madras in the monsoon was 80° F. 

(9) Small hoof-marks in grass might contain 
water 99 F., cooler than a large pool six inches 
away. particularly during hot dry weather. 


‘An anopheles mosquito lays her eggs in that 
type of pool which is coolest at the time. The 
struggle for existence rapidly increases above 80° F. 
and temperatures such 104° F. are fatal to every 
single larva in less than eighteen hours, though 
this is a temperature at which some pools have 
been found in nature. In the Terai in October, 
water varied from 65° F. to 78° F. on the two days 
we examined it, and anopheles were breeding in 
millions. The great destroyer of mosquito larvæ 
is nature, and her principal means is raising the 
temperature of the water,” 

It will be seen from these observations that small 
vollections of water and those possessing a large ratio 
of weedy edge are far more dangerous than large 
water surfaces, because they invariably possess a 
lower temperature much more suitable for mosquito 
larvæ than the high temperature to which large 
collections of water speedily become raised. This 
fact helps to explain the beneficial effect of flooding 
upon the prevalence of malaria, When water is 
admitted in large amount to the surface of a low- 
lying country, all the small pools are converted into 
large ones; on the one hand the ratio of dangerous 
cdge is greatly reduced, and on the other hand 
the temperature of the water is speedily raised, 
with the result that the output of anopheles mos- 
quitoes is restricted, 

Indirect Effect of Embankments on Malaria.— 
Embankments that prevent flooding may thus be 
4 direct cause of malaria, but they adso tend to in- 
crease the malaria of delta tracts in an indirect 
manner. The cessation of inundation, as we have 
seen, causes a decline of agriculture, leading to 
economic stress among the population. It causes 
also a coincident increase of anopheles mosquitoes, 
leading to the spread of malaria infection, The 
final result is an extraordinary exaltation of malarial 
disease, signalized by the occurrence of a serious 
epidemic. — This epidemic malaria in turn causes 
depopulation, partly by inereased mortality and re- 
duced fecundity and partly by stimulating migration. 
And depopulation introduces a further vicious cycle, 
causing a still further increase of malaria and still 
greater depopulation, until in badly affected localities 
the population is eventually either entirely obliter- 
uted or reduced perhaps to a tenth of its former 
number, the sites of once densely populated towns 
and villages quickly lapsing into almost impene- 
trable jungle. 

Why the Danger of Embankments was not 
formerly Understood.—When the embanking of the 
delta tracts was begun, first as a measure of flood 
prevention, as in the case of Burdwan, Murshidabad 
and Nadia, then for roads, as in case of Jessore, 
and finally owing to the construction of railways, 
few persons realized that the process was fraught 
with danger. Even after attention had been called to 
the outbreaks of fever that followed the construction 
of embankments, the term '* water-loogging,’’ which 
was frequently employed without having been elearly 
defined, appears to have led to à misunderstanding 
of the situation. In those days the cause of malaria 
was unknown, but medical authorities were wont 
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to ascribe it generally to ‘‘ water-logging,’’ meaning 
thereby a super-saturation of the soil with water. 
Rajah Digambar Mitter, when seeking to explain 
the epidemics of malaria that occurred in associa- 
tion with the construction of embankments, sug- 
gested that they were due to '' water-logging,’’ 
produced by these embankments, By ‘ water- 


logging," however, he appears to have meant 
'' obstructed flow °’ rather than super-saturation of 
the soil. It may be remarked that the term is 


frequently used by Bengalis in the former sense 
at the present time, Obviously, obstructed flow 
may occur either in association with excess or as a 
result of deficiency of water; but in Bengal it ig 
deficiency rather than an excess of water that is 
especially dangerous, and that is concerned in par- 
tieular with the obstructed flow so often observed in 
the case of the silted-up channels of malarious areas, 
When, however, the medical men and engineers, who 
were asked to investigate the epidemie fever, sought 
for evidence of water-logging, they naturally looked 
for evidence of the saturation of the soil, which 
that phrase ordinarily implies, and, failing to 
discover much evidence of this, they declined to 
admit that water-logging was the explanation of 
the epidemic fever; whereas, had they inquired into 
the question of obstructed flow and a reductiou 
of the surface water in the affected tracts, they 
would have found, as in fact many of them did 
find, evidenee of this on all sides. Even in com- 
paratively rec@nt times, a similar misunderstanding 
has often prevented an appreciation of the real facts. 
Recently a serious increase of malaria in a village 
near the Sara Bridge followed the shutting out of 
flood water by the construction of an embankment. 
In reply to an appeal from the Distriet Magistrate, 
the engineers who were responsible insisted that 
the village must in reality have become more 
healthy, rather than less so, because, owing to the 
embankment, it was much drier than before. In 
this ease it was true that the village was drier than 
formerly, but it was also true that the breeding of 
anopheles had been greatly inereased in consequence 
of the numerous small isolated collections of rain 
water that had taken the place of the former 
general flocding of the village site, with the result 
that malaria had greatly increased, 

The Effect of Superabundance of Water on 
Malaria.—As a matter of fact, few {people are 
aware that for centuries it has been known that 
the partial drying up of large swamps often renders 
them intensely malarious, and that in low-lying 
deltaic tracts a heavy rainfall and the occurrence 
of inundations prevents malaria and serves to keep 
them healthy. ‘‘ In some marshy countries,’’ says 
Davidson, ‘‘ a heavy rainfall diminishes the preva- 
lence of fever by covering the marshy ground with 
a protective sheet of water, Thus, in the Nether- 
lands, it has often been remarked that rainy years 
are healthy years, while hot and dry seasons are 
feverish.” ‘‘ Very heavy rain," says Scheube, 
speaking of conditions affecting malaria prevalence, 
“has a deterrent influence on naturally damp soil. 

. . At the height of the rainy season. . . . in 


Deli, in Sumatra (Martin), and New Guinea (Schel- 
long), the minimum number of cases of illness is 
notified." He explains this by observing that “a 
thorough soaking of the soil is deleterious to the 
development of the mosquito.” ‘‘ In many regions, 
says Craig, ' where abundant rains occur, malaria 
is rare, even though the anophelines are present. 
This is explained by the fact that in such regions 
the rains are so heavy and continued that the breed- 
ing places of mosquitoes are washed out and ova 
and larve do not have a chance to develop, or that 
no infected individuals are resident in the locality. 
In the former instance an unusually heavy rainfall 
muy act as a protection against malaria.'' 

The passages quoted above show that it has long 
been recognized that in low-lying countries a super- 
abundance of surface water, far from being harm- 
ful, may exert a beneficial influence upon malaria. 
And authorities like the late Professor Angelo Celli 
and Professor Julius Mannaberg have always re- 
garded flooding or ‘‘ covering by water ’’ as useful 
measures for the control of the disease. 

Embankments a first step in Reclaiming a Delta 
—The first effect of constructing embankments in 
low-lying areas subject to inundation from rivers 
is to reduce very largely the total volume of water 
present on the surface of the land during the actual 
flood season, which in hot countries is the malarious 
season. This reduction of the surface water causes 
a great increase of malaria. The second result is 
that the amount of rain water that is held up after 
the flood is over and the water-level of the rivers 
has fallen, may be considerably increased because 
the embankments tend to check the ‘* run-off ’’ from 
the land surface. This does not usually affect 
malaria very much, because the season of new in- 
fections is nearly over, but it damages agriculture 
Embankments, therefore, cause an extraordinary 
change in the entire regime of a delta. Many 
deltas, it is true, have been reclaimed and put 
under pasture or dry eultivation; and this reclama- 
tion has necessitated the construction of embank- 
ments. But it has been necessary in all such cases 
to provide special systems of drainage, usually by 
means of pumps. Examples of this are to be seen 
in the ease of the Po, the Rhine and the Scheldt, 
and in the Fen district of England. The construc- 
tion of embankments is often therefore a first 
step in the reclamation of a delta. But deltas thst 
have been embanked without any corresponding re 
organization of their drainage are only partially 
reclaimed, The situation of the population of : 
delta that has been left in this condition is deplor 
able in the extreme. Agriculture is seriously inter 
fered with, The cultivators cannot grow the sam: 
amount of wet crops as formerly, owing to the lacs 
of fertilizing river silt and the fact that in som 
portions of the country there is too little water 
while in others there is actual water-logging: ani 
they cannot grow day crops because drainage ty 
gravity is not sufficient for this purpose. Above a 
the people are exposed to recurring attacks 
epidemic malaria as a result of the partial reclam 
tion of the country by embankments. 
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Partial. Reclamation of Low Lands always con- 
duces to Malaria.—Throughout all ages history is 
unanimous on this point, that the partial reclama- 
tion of swamps invariably leads to an appalling in- 
erease of malaria, 

" No one in Holland," says Wilson, speaking 
of the influence of malaria in causing disease, 
"has any doubt as to the origin of this power, 
but ascribes it uniformly to the drainage. of some 
lake. . . . It was even foretold by several writers 
that fevers would result from draining the Lake 
of Haarlem, as took place in the years 1608, 1641 
and 1779 from draining several polders. At Haar- 
lem the summer of 1779 was extremely hot and 
a fever epidemie appeared which continued for 
three years, It was ascribed to the draining of 
several polders.” ‘‘ So long," he adds, ''as the 
Lake of Haarlem was a lake, or mere, so long 
were its banks healthy. But drain it partially and 
you must be prepared for the result. "There is no 
middle course. It must be arrested by the hands 
which drained or attempted to drain it and con- 
verted into healthy pasture land or a wheat field. 
..+. The effects of partial or incomplete drainage 
have ever been the same.” 

The influence of partially reclaiming swamps or 
lakes on the health of the inhabitants was frequently 
discussed during the last century, especially in con- 
nection with the draining of the low-lands of Bien- 
sten and de Wonner, &c. Zhe reclaiming of the 
La Chartreuse swamp near Bordeaux is also a classi- 
cal example. After the work was commenced in 
the summer of 1805, an appalling epidemie broke 
out which caused 18,000 cases of pernicious malaria 
and 3,000 deaths. A similar occurrence also took 
place in the neighbourhood of Peterborough about 
1860, following the reclamation of the Whittlesea 
mere, In his report to the Privy Council on this 
outbreak, Dr. Paley remarked, ‘‘ The first effect 
of the improved drainage of the large Fen districts 
has been rather to increase the prevalence of ague.” 
In Bengal, the construction of embankments in the 
delta tracts has been followed by similar results. 
But in this case the evil has been infinitely greater. 
In all the other instances mentioned, reclamation 
was finally completed, so that the reclaimed areas 
became rich farm lands, from which the local popu- 
lation eventually derived great benefit. But in 
Bengal there has been no attempt to turn the rice 
swamps into wheat land and pasture. On the con- 
trary, natural irrigation with river water has been 
stopped and drainage obstructed, And the inevit- 
able result has been agricultural deterioration and 
epidemie malaria. It must not be supposed that 
those responsible for the embanking of the country 
had any idea that such results would follow. They 
aimed at increasing the welfare of the community 
by preventing floods and improving communications. 
But the disastrous results of this poliey has at 
las& become apparent, and every endeavour must 
now be made to prevent the continuance of the error 
and.to remedy, as far as possible, the evils that 
have occurred through past mistakes. 


How vo Prevent THE EXTENSION OF MALARIA IN 
BENGAL. 


The Remedy for Malaria in the Delta Tracts 
of Bengal.-—The great increase of malarial disease 
that has taken place in many deltaic areas in 
Bengal is inextricably bound up with a coincident 
decline of agricultural production owing to dimin- 
ished natural irrigation and impoverishment of the 
soil, The common origin of these associated evils 
is to be sought in the decay of the river systems 
of the delta tracts, accelerated by the embanking 
of certain main channels, the mischief being further 
greatly intensified by the construction of thousands 
of miles of raised roads and railways. At present 
the natural divisions of Western and Central Bengal 
are chiefly affected; but certain deltaic tracts in 
Northern Bengal have long been suffering in a 
similar manner; and vast areas in Eastern Bengal 
that have so far remained comparatively immune 
both from malaria and from the agricultural decline 
that invariably accompanies an increase of the dis- 
ease in rural areas, are now seriously endangered 
owing to the rapid extension of embanked com- 
munications of all kinds. At the present moment, 
therefore, Bengal is faced with two problems: (1) 
how to avert the threatened extension of malaria, 
especially in Eastern Bengal; and (2) how best to 
remedy the malaria already existing both in that 
end in the other natural divisions of the province. 

How to Avert the Extension of Malaria in Healthy 
Deltaic areas.—Deltaic areas that are as yet free 
of malaria are characterized by possessing rivers 
that are still active, spilling over their banks in 
the flood season and distributing their water through 
the numerous channels which intersect the country. 
As a result of the free supply of flood water, these 
areas are subject to inundation, but as they have 
few embankments, the water passes freely over the 
surface of the country doing no harm and bringing 
wondrous ‘fertility to the soil, At the end of the 
wet season, the river levels fall and the flood water 
flows away from the surface of the land leaving the 
soil well-drained and healthy, alike for crops and 
for human beings. It must always be remembered 
that these favoured localities, although they now 
enjoy a wonderful immunity from malaria, do so only 
because of the superabundance of surface water that 
covers the country during the wet season. More- 
over, they are in a state of unstable equilibrium. 
For if conditions in respect to the flow of surface 
water over the country are interfered with so as 
to diminish the normal amount of flush and permit 
instead of the formation of small pools of relatively 
stagnant rain water so favourable to the breeding 
of anopheles mosquitoes, these healthy, prosperous 


districts are capable of becoming intensely malari- 


ous. To prevent deltaic areas of this kind becoming 
malarious, the integrity of the rivers and smaller 
water-channels must be maintained, their respective 
spill areas preserved, and normal inundation en- 
couraged, Above all, the erection of embankments 
of any kind, whether for railway or road communica- 
{ions or other purposes, must be absolutely pro- 
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hibited until such time as it is possible to de- 
vise a method of construction that will not inter- 
fere with the natural irrigation or the drainage 
of the country, and will neither damage agriculture 
nor the health of the community. The consequences 
of embanking deltaic areas are so exceedingly 
serious, both to cultivation and the publie health, 
that once the danger has been recognized, the ob- 
vious course to follow, if these consequences are to 
be averted, is to stop the further construetion of 
embankments. But action in this direction must 
be combined with a number of other measures if 
it is to do more than postpone for a short period 
the threatened evils of malaria and agricultural 
decadence. It will be necessary, for example, to 
examine the rivers and other water-channels with 
a view of adapting them, if possible, both for irriga- 
tion and for purposes of communication. In the 
latter connection it must be remembered that it is 
often the urgent demand for improved communica- 
tions that has led in the past to the heedless em- 
banking of the country, a process fraught with re- 
sults disastrous alike to health and agriculture. 

The systematie examination of the rivers and 
water-courses in every district must be further 
supplemented by a survey of their local spill area 
and the lines of interior drainage. All embankments 
that already exist must also be carefully serutinized 
with a view to determining what effect they have 
upon the natural irrigation and drainage of the 
locality and whether the water-ways provided are 
sufficient for this double purpose. Lastly, the 
movements of the ground water must be watched 
in order to determine the level of the local water- 
table and its seasonal variations, and to discover 
what influence these fluctuations have upon the 
growth of crops and the condition of the public 
health. 

Summary of Measures required in Relatively 
Healthy Deltaic Areas.—Briefly summarized the 
measures that must be adopted to avert the spread 
of malaria in 'all distriets possessed of healthy 
deltaic or sub-deltaie areas are as follows : — 

(1) Prohibition of further embankments. (2) 
Survey of existing embankments and their water- 
ways. (3) Survey of river channels and other 
water-courses. (4) The mapping out of local spill 
nreas and lines of drainage, (5) Improvement of 
existing water-channels. (6) Examination of the 
local water-table. 

In addition to the measures enumerated above, 
un attempt must also be made to determine, as 
accurately as possible, the existing conditions in 
respect both to malaria and agriculture. Much of 
the work thus briefly outlined ean be undertaken 
immediately by the existing staffs of engineers, 
overseers and sub-overseers and the health officers 
employed by district boards. Such further assist- 
ance as may be necessary should be provided by 
Government under the direction of the respective 
departments of irrigation, agriculture and public 
health. 

Malaria Survey of Relative Non-Malarious Dis- 
tricts.—In order to map out roughly the relatively 





healthy deltaie areas in any distriet and differentiate 
them trom those that are already seriously affected 
with malaria, a complete malaria survey is not 
absolutely essential. Valuable information can be 
obtained without great difficulty by a study of the 
census reports, the vital statistics and the returns 
of eases of sickness admitted for treatment at the 
various dispensaries; and this can be supplemented 
with estimations of the splenic index in various 
localities. The census returns show the relative in- 
crease of population in thana areas. For our pre- 
sent purpose, areas in which the increase of popu- 
lation has approximated to 10 per cent. in the last 
decade may be considered *' healthy ° without fur- 
ther investigation. If the increase has been less 
than this the birth-rate, death-rate and fever death- 
rate for the past-ten years must be examined. It 
there is only a small exeess of births over deaths 
and the fever death-rate has shown a tendency to 
rise, the fever index of the area must be examined, 
provided there is a local dispensary or dispensaries 
from which data for this purpose can be obtained. 
The ‘‘ fever index,’’ as defined by Sir Ronald Ross, 
is the ratio of fever cases to the total admissions 
for all kinds of sickness. The number of new ad- 
missions only, both of fever and of total admissions, 
is taken into consideration for the purpose of pre- 
paring the '' fever index.” 

Every district possesses a number of dispensaries. 
By ealeulating the fever indices of each of these 
dispensaries, a rapid estimate can be made of the 
relative amount of malaria in the various loealities 
they serve. When the figures from each dispensary 
have been obtained, they may be noted on a map. 
Maps must be prepared of each distriet showing 
(1) the inerease of population in the thana areas, 
(2) the excess of births over deaths, (8) the relative 
fever death-rates, and (4) the fever indices obtained 
from the dispensary figures, The information ob- 
tained in this way must be further supplemented 
by obtaining the spleen indices of groups of villages 
at different points throughout the district. The 
spleen’ index is obtained by examining a number 
of children between the ages of two and ten years, 
recording the numbers examined and those show- 
ing definite enlargement of the spleen on palpation 
of the abdomen. The ratio of the latter to the 
total number of children examined is the '* spleen 
index.” Besides noting actual cases of splenic 
enlargement it is usual to record the approximate 
amount of the enlargement present by measurinz 
it roughly in fingers’ breadths below the costal 
margin. Children might be examined with advant- 
age in villages at various points all along the various 
lines of communication in a district and also along 
the banks of the larger streams and the results 
indicated on a map. When the information detailed 
above has been obtained and the five sets of maps 
have been drawn up, it will be possible to correlat: 
the data regarding malaria with that obtained bs 
the survey of embankments, water-courses, spill 
areas and drainage. An indication will thus be 
obtained of the areas in which preventive work is 
most necessary, 
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AMELIORATION OF MALARIA IN THE DELTAIC 
Tracts oF BENGAL. 


THE 


* Malaria cannot be successfully combated merely 
by the distribution of quinine and the supply of 
mosquito nets. The Government of a country 
devastated by the disease must conduct its cam- 
paign against the enemy under the generalship of 
the engineer and the agriculturist, rather than of 
the sanitary commissioner and the medical scientist. 
To the latter all credit is due and has in Italy been 
accorded for the discovery first made in that country 
of the true cause of malarial fevers', But the ex- 
pulsion of the pestiferous insect from the land 
requires the whole machinery of the State and the 
co-operation of the entire population to be brought 
into aetion.’’—Sir Edward Buck, K.C.S.I., LL.D. 

The Nature of the Problem.—the earlier ‘chapters 
of this report have shown that the prevalence of 
malaria in vast tracts of Western and Central 
Bengal and smaller areas in both Northern and 
Eastern Bengal is inextricably bound up with agri- 
cultural decline, impoverishment and depopulation. 
Malaria is a specific infectious disease that, under 
favourable conditions, ean be eradicated by suit- 
able measures aimed at destroying the parasite or 
the anopheles mosquitoes which transmit it, 
Physicians know that an acute malarial infection 
oecurring in a person who is favourably situated as 
regards food, clothing and housing and who can 
afford to adopt the proper measures, will usually 
yield to specific treatment very quickly. It is other- 
wise with the sufferer from chronic malaria, 
exposed for a long period to semi-starvation and 
adverse circumstances of all kinds, In his case 
specific treatment will fail to achieve its purpose, 
unless it can be combined with generous diet and 
other measures for improving his general health and 
relieving his miserable condition, What holds good 
with individuals holds good also in the ease of com- 
munities, The amelioration of malaria in the pro- 
gressive portions of Bengal, where agriculture is 
flourishing and prosperity inereasing, is a relatively 
simple problem. In these favoured areas much 
may be hoped from specific anti-malarial sanitation, 
whether aimed at destroying the parasite witlt 
quinine or the anopheles mosquito; and the results 
of such measures may be expected to be directly 
proportionate to the expenditure incurred. But 
neither quinine nor anti-mosquito measures will 
restore declining agriculture, prevent the impover- 
ishment of the people, or check depopulation, 
conditions that are characteristic of the decadent, 
malaria-strieken deltaic tracts in many parts of 
Bengal. In their case a much more fundamental 
remedy is required. And unless this remedy can 
be applied, there is little hope of reclaiming them 
from their present. miserable condition. 


Fortunately, a remedy is available; a remedy 








1 The discovery of the malaria parasite was made by Laveran 
in Algeria, and that of the mosquito cycle of the parasite by 
Ross in India. 


which promises to relieve the country from economic 
stress and the Government from financial embar- 
rassment; a remedy that in the past has been 
adopted with complete success in many deltaie 
areas once threatened with absolute ruin by agri- 
cultural decline, impoverishment and depopulation. 
And this remedy can be applied in the ease of 
Bengal also with the certainty of equal, if not 
greater, success, This remedy, moreover, will also 
eventually provide the resources required for apply- 
ing the more specific measures of anti-malarial 
sanitation on a scale adequate for the control and 
final eradication of malaria, This great remedy re- 
ferred to is bonifieation. And the particular methoa 
of bonification peculiarly adapted for application to 
decadent deita tracts is irrigation, The whole ques- 
tion of bonification is so important that an entire 
chapter will be devoted to its diseussion; mean- 
while, the specifie measures of anti-malarial sanita- 
tion must be considered in detail, Financial con- 
siderations at the moment stand in the way, so that 
these measures cannot be applied at present on a 
seale commensurate with the evil they are designed 
io remedy ; nevertheless, they must be given their 
place in the plan of eumpaign; and, when economic 
conditions have been restored by irrigation, it is to 
these measures that we must eventually look for the 
final triumph over malaria. Specific anti-malarial 
sanitation is in the nature of a direct offensive. A 
direct offensive against a strongly-entrenched enemy 
is extremely costly and may fail, unless pushed home 
with the greatest vigour regardless of expense, A skil- 
ful general whose immediate resources are limited, 
instead therefore of courting failure and loss by 
attempting a frontal attaek that must end in failure, 
strives to keep the enemy at bay while sceking to 
make their position untenable by a threat to their 
flank or rear or a bold stroke at their communica- 
tions, But let the enemy once relax his hold and 
our good general will drive home his attack all 
along the line. The same course must be followed in 
the campaign against malaria. Malaria, the arch- 
enemy of Bengal, is ab present so strongly entrenched 
in many parts of the country as to defy direct attack 
on any scale now possible with the meagre re- 
sources at our disposal. But malaria can be forced 
to evacuate its strong position by a flank attack 
direeted upon its main allies, agricultural decline, 
economie stress and depopulation. This flank at- 
tack must take the form of irrigation; and as the 
methods of irrigation specially adapted for applica- 
tion in the delta tracts of Bengal will also reduce 
the number of dangerous anopheles mosquitoes 
very greatly, irrigation will thus strike a simul- 
taneous blow at the transport or line of communiea- 
tions of the malaria parasite, When, as the result 
of irrigation, agricultural prosperity is restored, the 
food supply. of the people inereased, depopulation 
checked and anophelines simultaneously reduced in 
number, malaria will suffer its first defent and 
gradually begin to retire. Every possible measure 
of direct attack must then be concentrated upon it 
with the object of hastening its final discomfiture 
and driving it completely out of the country. 
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Direct Attacks upon Malaria.—Direet attacks can 
be made against malaria by the following 





(1) Medieal treatment aimed at destroying the 
malarial parasite by the use of quinine, 


(2) Anti-mosquito measures specially directed 
against anopheles mosquitoes and including: 
(a) measures for destroying the adult insect; 


(b) measures for destroying the larve (i) by the 
treatment of collections of water with larvicides, 
(ii) by the introduction of small fish and other 
natural enemies ; (c) measures for the more effective 
permanent obliteration of breeding places either 
(i) by draining them, (i).by filing them up; 
(4) measures for the temporary obliteration of the 
more dangerous small collections of water by *‘cover- 
ing " them with an excess of water during the wet 

ason (which is the dangerous period of the year), 
and thus preventing a large increase of anopheles 
and spread of malaria that would otherwise occur. 

(8) Measures of protection aimed at preventing 
anopheles from biting human beings by the use of 
mosquito nets, protective clothing and medicaments 
whieh tend to repel adult mosquitoes, and the 
application to the windows and doors of dwellings 
of wire-gauze screens. 

Combating Malaria by Quinine: the Italian 
System.—Experience has shown that malaria can 
be greatly diminished by the widespread use of 
quinine, In many countries therefore attempts 
have been made to encourage the use of quinine 
by making it easily available to the population at 
a relativ ely low price. This method has been already 
used to some extent in India; but it has been muck 
better organized in Italy and Greece. Similar 
measures have been adopted in Portugal, Austria, 
Russia, Algeria, Corsica, Bulgaria and Argentina. 
In most of these countries, the measures adopted 
by the Government for the popularization of quinine 
have been greatly assisted by voluntary philan- 
thropie associations, such as the Anti-Malariai 
League of Greece and the Italian Red Cross 
Society. Following the earlier example of Bengal. 
the Italian Government at first aimed at providing 
a supply of quinine throughout the country and 

making it available to all elasses of the community 
at a fixed price. They did not, however, make it 
a State monopoly or interfere in any way with its 
supply by private wholesale and retail agencies. 
The price, while fixed sufficiently low to bring it 
within the reach of most of the population, was 
not so low as fo prevent chemists nnd druggists 
deriving a small profit from the sale of the drug. 
In order to avoid the charge that they were taxing 
the infirmities of the people to inerease revenue, 
the Italian Government established the principle 
that all profits aceruing from the sale of State 
quinine should be devoted to anti-malarial work. 

The Supply of Quinine—With the exception of 
Madras, Bengal is the only province where there 
has been any serious attempt fo maintain a stoe k 
of quinine sufficient to meet the local demands. 
Not only has Bengal manufactured her own quinine, 
but she has bought larger amounts than any other 


province, It is probable that, provided she can 
procure cinchona bark for manufacturing purposes, 
she could allow for a great local expansion in the 
use of the drug. Last year the sale of quinine 
through postmasters nearly reached 9,000 lb., and 
it is possible the total consumption. of Goverment 
quinine in the province, including that given gratuit- 
ously, and that purchased direct by dispensaries, 
&e., may have been about 17,000 lb. If the Bengal 
Government had to consider only their own wants 
they could, with the present manufacturing facilities 
meet a demand three times as great as the present 
cne, provided only that cinchona bark can be mada 
available. The bark on the trees at the cinchon: 
plantations is limited, equalling about 150,000 lb. 
of quinine. But by purchasing the bark Bengal can 
always manufacture quinine at a eost much below 
that of the current wholesale price of the drug, i. 
under Rs. 10 per lb., as against Rs. 40 to Rs. 5 
It would cost, for example, at present rates eT 
to Rs. 25 lakhs to purehase 50,000 lb. of quinine, 
which could be manufactured if bark is available wi 
a reasonable price for less than Rs. 5 lakhs, 

Gratuitous Distribution of Quinine.—Turning to 
the question of gratuitous distribution of quinine, 
it must be pointed out that the charituble dispen- 
saries throughout the province provide an agency 
through which a considerable amount of quinine 
is every year distributed to the necessitous poor. 
Reference to the annual reports on the working 
of hospitals and dispensaries shows that a very 
large number of patients receive treatment for 
malaria at these institutions. The total number 
of admissions for malaria reported in 1923 : 
2,135,084. 

Fever Cases attending Dispensaries in 1920.— 
During 1920, the admissions for malaria at 56l, 
out of total of about 700, dispensaries in the pr» 
vinee numbered 1,811,739. 

Compared with figures obtained in a somest« 
similar manner in 1912 and 1917, there appears t^ 
have been a great inerease of malaria in the last 
four years. In Eastern Bengal, the fever index s 
now much higher than in 1012. As the people 7 
Eastern Bengal are generally speaking much berti 
off than those in Western and Central Bengal. th 
can afford to purchase quinine, hence the lərs-” 
sales in the former division, The largest numl»r 
of malaria cases attending individual dispensare 
is met with in Central Bengal with an average \ 
5,505 new admissions per annum; Western Bens’! 
comes penta with 4.6049; Northern Bengal thri 
with 2,995; and Eastern Bengal last with 1,645 

The Infected Population.—The population ir 
fected with malaria is enormous. At the 191] 
census, a total population of the province w:s 
15,483,077 

Ata Pough estimate some thirty millions of thes 
people are ‘infected with malaria and more than te 
millions suffer from the disease in an aggravate 
form, Only a very small proportion of the thir 
million cases of malarial infection in the provinces 
receive. treatment sufficient to afford them relie: 


A few thousands only get really adequate treatment 
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in the larger hospitals and dispensaries; under two 
million receive treatment which is wholly inadequate 
as far as the supply of quinine is concerned at some 
hundreds of smaller dispensaries throughout the 
province; possibly 100,000 or so are attended by 
qualified medical practitioners; but the vast major- 
ity of the sufferers from malaria receive either no 
medical attention whatsoever or ure entirely depen- 
dent on such services as can be obtained from un- 
trained village practitioners, A very large number of 
sufferers from malaria who could afford better treat- 
ment rely instead upon one or other of the many 
quack remedies in the form of fever specifies which 
are widely advertised in nearly every newspaper as 
sure cures for malaria. These people usually enjoy 
the doubtful advantage of purchasing more or less or- 
dinary quinine mixtures under fancy names at a price 
often ten times their actual value. In recent years 
the manufaeture of spurious quinine tablets bearing 
a superficial resemblance to those prepared and sold 
by Government has come into prominence. Bakar- 
ganj district has sprung into notoriety in this con- 
nection because of the number of manufactories of 
these bogus quinine tablets which have been dis- 
covered there and which have been sending out 
supplies of the spurious tablets to agents for sale 
in many other parts of the province. 

Value of Quinine and Need of Improving the 
Supply.—From what has been stated, it will be 
apparent that the eradication of malaria from 
Bengal by the use of quinine is at present a pro- 
position that is absolutely impracticable. 
must on no account be forgotten that quinine and 
the other cinchona derivatives are the most valuable 
medicinal remedies for malaria that the world 
has yet seen, A cheap and abundant supply of 
quinine and other cinchona alkaloids is therefore 
a necessity. Moreover, the Government of any 
malarious country that ean secure such a supply 
and ensure that each individual in the population 
learns both the value of the drug and how best to 
employ it in case of necessity, confers an inestim- 
able blessing upon its people, 

Bengal must therefore face the problem of 
quinine supply. Much could be said in favour 
of inereasing the manufaeture of quinine and ein- 
chona febrifuge. In view of the market price, it 
would pay to do this even if cinchona bark cannot 
be imported, for there are possibilities of further 
extending the plantations because cinchona succi- 
rubra, which yields the red bark, can be grown at 
relatively low elevations, some authorities giving 
1.500 feet as the lowest limit. The red bark, 
although not so rich in quinine, yields a large supply 
of the other cinchona alkaloids which are equally 
as good as quinine, if not more efficacious in the 
treatment of milaria. Cinchona succirubra, besides 
growing at a much lower elevation than Cinchona 
officinalis and Cinchona ledgeriana, is also said to 
mature much more rapidly, viz., in five years, as 
against nine years. It is supposed that very little 
land is available for planting cinchona at the higher 
elevations required by C. officinalis and ledgeriana, 
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It is possible, however, that a considerable area 
might be found capable of being planted out with 
C. succirubra, Inquiry might show also that the 
latter would grow in Chittagong hill tracts. Both 
these possibilities are worth investigating. 
Combating Malaria by Anti-Mosquito Measures. 
The Area to be dealt with—We have now to 
consider the possibility of reducing malaria by 
specific measures of mosquito control. Some idea 
of the stupendous nature of the task may be 
gathered from an estimate of the area that would 
have to be covered by these measures in order to 
bring about the desired results. The total number 
of villages in Bengal, as shown by the census of 
1911, was 119,834, distributed as follows :— 


Average Average 


Villages Houses Population houses popula- 

tion 

Western Bengal 24,104 1,858,879 8,467,314 78 350 
Central ” 13,341 1,703,921 9,445,321 125 633 
Northern ,, 30,081 1,869,633 10,138,302 47 259 
Eastern $5 43,106 3,199,069 17,432,140 74 404 


These figures are only approximate, In the case 
of the Presideney Division, 1,000,000 has to be 
deducted from the total population to exclude 
greater Caleutta and allow for obtaining the average 
village population, 

An approximate estimate of the probable number 
of villages in which anti-malaria measures would 
be required may be obtained by using the fever 
indices of dispensaries in the different divisions. 
Each dispensary serves a number of villages in its 
vieinity, and the fever index gives therefore some 
indieation of the amount of malaria in these villages. 
Excluding areas in which the fever index of 1920 
was under 20 per cent., we may say that measures 
would be required in at least 80,000 villages. More- 
over, conditions are very bad indeed in a large 
proportion of these villages where the fever index 
is probably over 50 per cent. 

We have to consider the possible treatment of 
practically 70 per cent. of the total villages in the 
province, over 30 per cent. of which are very 
severely affected with malaria, 

The various types of anti-mosquito work must 
now be discussed in detail, 

Destruction of Adult Mosquitoes.—Mosquitocs 
may be destroyed by fumigation, or they may be 
caught in traps or in a hand net and afterwards 


killed. Fumigation has long been employed in Italy 
and the United States. The burning of resin is 


often resorted to in Indian houses in order to drive 
away mosquitoes. Unfortunately, it does not kill 
them, Although the destruction of adult stegomyia 
mosquitoes was of some serviee in campaigns 
against yellow fever, Gorgas himself admits that 
too much reliance was at first placed upon this 
meusure at Panama, and more effective measures 
aimed at the larve did not receive enough atten- 
tion until experience showed that fumigation by 
itself was ineffective in checking the disease. The 
destruction of adult mosquitoes is even less useful 
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in preventing the spread of malaria. * Hence,” 
says Ross, ' the expensive and troublesome process 
of fumigation is not much employed in malaria 
prophylaxis." At Panama, mosquito traps and the 
capture of mosquitoes by hand were used as sub- 
sidiary measures in the campaign against malaria. 
Traps are really of little value except for the cap- 
iure of mosquitoes for the, purposes of a survey or 
for laboratory work. The capture or destruction! 
of mosquitoes by hand is also of minor importance 
and in the absence of other measures cannot make 
an appreciable difference to the spread of malaria. 


Ross suggests that the offer of rewards of 
a penny (an anna) for fifty anopheles may 
quite possibly lead to a large slaughter by 
village children. It may also have a con- 


trary effect, On one occasion a planter offered 
a small monetary reward for the capture of ano- 
pheles only to discover after some time that one 
of the cleverer boys had learned how to breed large 
numbers in order to make money easily. Bats, 
birds, lizards, toads, dragon flies and certain other 
flies are known to catch mosquitoes. Bats have 
even been encouraged for this purpose in certain 
parts of California, But although these animals 
may reduce mosquitoes to some extent, no one can 
seriously suppose that they could be used as the 
main instrument for the control of malaria in 
Bengal. 

Measures for Destroying Anopheles Larve: Larvi- 
cides.—Sir Ronald Ross was the first to propose 
the control of malaria by the destruction of ano- 
pheles larvæ; and the methods suggested by him 
have been used with marked success at Ismailia, 
Panama, Havana and many other places. The 
treatment of collections of water with kerosene or 
crude. petroleum is the simplest method and is 
now familiar to all. Other preparations may be 
used also, including emulsions of crude creosote, 
coal-tar disinfectants and solutions of certain chemi- 
cals; but these are generally more expensive than 
the oil. The cheapest campaign against mosquitoes 
by oiling was carried out some years since at 
Port Said, a place where there is little rainfall. The 
work cost about fivepence (five annas) per head 
of the population, which is a very low figure, im- 
possible now that prices are so high. Even five 
annas per head of the population would amount 
to a very large sum in Bengal. In Calcutta alone, 
it would mean over three lakhs per annum, and in 
Bengal it would amount to nearly one and a half 
crores of rupees per annum. But this latter sum 
would not be anything like sufficient for the control 
of the dangerous anopheles mosquitoes in the 
province. 

Destruction of Anopheles Larva by Small Fish, &c 
—From time to time the suggestion is made that 
malaria can be controlled by introdueing small fish, 
ducks or other natural enemies of mosquito larvie 
into the collections of water in which these larve 
breed. '** No cheaper and better anti-malarial meas- 
ure," says Ross, '' fhan the extermination of anophe- 
lines by natural enemies could be conecived or devised 
—were such a thing possible.” ** Unfortunately," 
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he adds, ** experience proves that animals and plants 
survive, even in large numbers, the introduction of 
their most deadly enemies; they succeed in finding 
some refuge or other, and a state of commensalism 
is finally arrived at." He cites Panama as an ex- 
ample where anophelines abounded in spite of the 
presence of hosts of fish which preyed upon them, 
and he also states that he ** saw a ditch in Calcutta 
full of small fish and absolutely thiek with rnosquito 


‘larve; and have observed fish and larvæ living 


together in rice fields." 

A considerable amount of study has been given 
to the mosquito-destroying fish of Bengal by Dr. 
Chaudhuri and others, ^ Observations also have 
shown that these fishes are widely distributed both 
in the most malarious and less malarious areas. 
There are grounds for believing that the supply ot 
fish generally has greatly diminished in many areas 
in Bengal. The reports of Sir Krishna Gupta and 
Mr. K. C. De, C.LE., 1.C.8., are both unanimous 
upon this point; one of the causes being the gradual 
drying up of the streams and swamps and a general 
reduction of surface water, and if this is so, the 
mere introduction of fish without a corresponding 
increase of water in which they could live would 
not be likely to prove effective, As it is, almost 
every collection of water containing anopheles larve 
also contains one or other species of fish that preys 
vpon them. It is only those ignorant of this fact 
who usually make the suggestion that malaria ean 
be diminished by the introduction of fish. 

Irrigation, it may be observed, would undoubtedly 
favour the increase of fish, and thus help to reduce 
the number of anopheles. In this connection, the 
following quotation from a paper read by General 
Schangti-tong at the Paris International Congress 
of 1889 is not without interest :— 

“ I may add that without these gigantie irrigation 
works, the Chinese eould never have earried to such 

piteh of perfection one of their most important 
industries. I speak of pisciculture. Thanks to the 
abundance of water, the whole of my countrymen, 
instead of contenting themselves with covering with 
their fishing boats the seas, rivers and lakes of our 
country, have devoted themselves to the breeding 


of fish. The spawn is everywhere carefully col- 
leeted ; far from leaving it to take its chance, the 


peasant gives this source of wealth a safer shelter in 
some spot where a perennial supply of water ean 
be assured. The irrigation reservoirs teem with fish. 
During winter the rice fields are fallow; the water 
is led into them, and they are instantly full of carp 
This industry allows us to make fish a considerable 
factor in the food of our people. The fish are either 
aten fresh, or salted, and dried; they are des- 
patched to all parts of the Empire and sold at a 
price which is remunerative, though it is exceedingly 
cheap.” 

Obviously under the conditions depicted in the 
above passage, anopheles larvie can have but little 
chance to multiply; and it is possible that intensive 
pisciculture is one of the causes of the remarkable 
immunity from malaria enjoyed by the deltaie tracts 
of China. 
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Colonial Medical Reports,—No. 186.— Bengal (contd.). 


Control of Anopheles Breeding Places by Draining 
or F'illing.—Where feasible the control of anopheles 
breeding plaees by drainage or their permanent 
obliteration by filling them up with earth is always 
advisable, But a consideration of the facts shows 
that we cannot look to either of these measures for 
the control of malaria on a large seale in the deltaic 
areas of Bengal, The vast majority of the infected 
villages are situated in the deltaic portions of each 
division where, in the flood season, the level of the 
rivers is so high that drainage by gravity is out of 
the question. Drainage by pumping is utterly im- 
possible, not only because of the cost, but owing to 
the fact that drying the land surface to a degree 
sufficient to prevent malaria would also prevent the 
cultivation of rice on which the population depends 
for its food supply. The village sites in the deltaic 
areas in which malaria is specially intense arc 
riddled with ditehes and borrow-pits of all kinds. 
and the filling up of the excavations in 80,000 
villages is an absolutely impossible task. It is 
stated that some years ago a rough estimate was 
made of the cost of filling up borrow-pits, in the 
municipal areas only, of another province. It is 
reported that this estimate amounted to two vears' 
total revenue of the province in question. ` 

In recent years certain experiments have been 
carried out to determine the feasibility of reducing 
malaria in the more undulating country that exists 
in the extreme .west and the north of the province. 
In the one case, at Singaran-Toposi, the scheme of 
work included the periodie flushing of the local 
river by means of a sluice, the filling up of numerous 
hollows and depressions and the drainage of many 
small swamps and other collections of water. By 
these means a considerable reduction has been 
effected in the number (of anopheles. And on 
general report there has been a corresponding dimi- 
nution in the amount of malaria. But the disease 
has not been nearly eradicated as yet and, although 
the country dealt with covers considerably over one 
square mile, it now seems probable that this area 
is too small to allow the measures a chance of com- 
piete success, Similar conclusions have been arrived 
at in the ease of Minglas, where under-draining has 
been chiefly resorted to and where, within an area 
covering 500 acres, anopheles breeding places have 
Leen almost entirely abolished by this method of 
draining. Here also the measure of suecess achieved 
at present is not suffieient to warrant the assump- 
tion that in places such as this, where the infection 
rate is very high, the total obliteration of anopheles 
breeding places over an area less than two square 
miles will serve to eradicate malaria. As the cost 
of measures of this kind is heavy and increases in 
proportion with the size of the area to be dealt with, 
it is clear that at present we cannot count upon 
eradicating malaria from Bengal by means of drain- 
age and the filling up of hollows, 

The Temporary Obliteration of Anopheles Breeding 
Places by Flooding or ** Covering " with Water.— 
** Covering with water '' is Nature's method for con- 
trolling malaria in low-lying deltaic swamps. Every 
year this measure can be seen in action with the 
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happiest results in vast areas in Eastern Bengal. 
Again and aguin in past years also the good effect 
on malaria of high floods in the rivers and copious 
inundations have been put on record by a host of 
medical men and other observers. Recently an at- 
tempt hus been made to apply this method in the 
case of certain small areas in Bengal that have long 
been malarious. To this end a small scheme has 
been carried out at Jangipur and another of a rather 
different character in a portion of the Burdwan dis- 
triet. The effect of the work at Jangipur is spoken 
of favourably by the local residents. In 1918, the 
headmaster of the high school stated that ''the 
health of the town of Jangipur was good when all 
the surrounding villages as well as all places in this 
division were subject to the widespread ravages of 
influenza and malaria. But since the introduction 
of the anti-malarial seheme, the health of the town 
has considerably improved." In the same year 
the superintending engineer in charge of the Banka 
Valley Scheme reported that :— 

‘“ The regulator was used for regulating the depth 
of water on the land, with the result that the crops, 
which otherwise would have been destroyed by heavy 
rain and floods in the Banka, have been saved." 

Prevention of Malaria by Protection from the 
Bites of Mosquitoes.—Vrotection from mosquito 
bites can be secured by the use of mosquito nets, 
screening, fans and repellent oils and medicaments. 
The educated and well-to-do classes may protect 
themselves from malaria in this way to a great 
extent, but the poor will generally refuse the ex- 
pense incurred. The cost of a good mosquito net 
is beyond the reach of a vast majority of the people, 
and the cheap nets now used by some of them soon 
wear out. The cost of screening a house is very 
heavy. Punkhas and fans are not practicable for 
the mass of the population and medicinal culicifuges 
are of little real value, The dwellings of the poorer 
classes are everywhere permeable to mosquitoes and 
io proteet such houses would cost as much as re- 
building the whole house, While therefore protec- 
tion should be urged upon everyone as strongly as 
possible, this measure cannot be considered as likely 
io prove immediately effective in reducing the 
malaria of the community as a whole to any great 
extent. 

In Bengal, although the number of houses is 
stated to be about one for every five of the popula- . 
tion, each house in the rural area consists of a 
number of isolated huts. The cost of screening 
these huts, or even providing a mosquito net for 
each of the inmates, would mount up to a very 
large sum. To provide the cheapest form of net 
for the 30,000,000 people in the 83,000 malarious 
villages would cost at least ten crores of rupees, 
and at the end of a year most of the nets would 
be useless. Obviously, therefore, protection from 
mosquitoes cannot be looked upon as a practicable 
measure of general malaria control for Bengal at 
the present time. 

Co-operative Anti-malarial Societies —Alhough 
financial considerations at present preclude the 
extended use of the majority of the specifie anti- 
malarial measures referred to, it by no means 
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follows that these measures are to be abandoned 
as useless. On the contrary, they must be adopted 
wherever possible as far as means will allow. When 
a general finds that his available supply of am: 
munition or his heavy artillery is not sufficient to 
enable him to defeat the enemy by a frontal attack, 
he neither discards these weapons as useless nor 
wastes them in fruitless assaults. On the contrary, 
he employs them when a suitable opportunity offers 
or husbands them carefully until such time as his 
resources can be increased sufficiently to enable him 
to employ them with a certainty of suecess. Every 
one of the anti-maiarial measures that we have been 
diseussing has its place in the campaign against 
malaria, and must be applied whenever it can be 
used to the best advantage. In this connection, 
attention must be directed to an interesting move- 
ment for the formation of co-operative anti-malarial 
societies that has recently been initiated by Rai 
Bahadur Dr. Gopal Chandra Chattarji. The aim 
of this movement is to establish societies for mutual 
self-help against malaria; and for achieving this 
purpose many of the various measures referred to 
are being made use of as far as means will allow. 
This movement is full of promise. For, quite apart 
from the immediate results attained against malaria, 
it offers a valuable means of educating the public 
and gradually enlisting their help against the com- 
mon enemy. The movement is at present in its 
infaney, but it merits every encouragement, for it 
appears destined to become an important agency 
for the final eradication of malaria from the country. 
The fact that societies of this kind are in existence 
and are making an attempt to improve the localities 
in which they have been established is a most hope- 
ful sign. And if the originator of the movement 
lives to see societies of this kind established in 
every village union throughout the province, he 
will have achieved his purpose and provided a most 
potent weapon by which the final control of malaria 
may be accomplished, Every endeavour should, 
therefore, be made to further the establishment. ot 
co-operative anti-malarial societies throughout the 
province. 

The Effect of Godavari Irrigation on Malaria.— 
Since the completion of the great irrigation project 
in the delta of the Godavari, malaria has greatly 
declined and has now become almost a thing of 
the past. And the same result has been achieved 
in the neighbouring delta of the Kistna, where a 
similar irrigation project has been carried to com- 
pletion with enormous benefit to the people. 
Europeans and Indians alike bear witness to the 
extraordinary immunity from malaria now enjoyed 
by those residing in these two deltas, in spite of 
the fact that they live surrounded by rice cultiva- 
tion, which often extends almost up to the doors 
of the houses. This was not always a character- 
istic of the Godavari delta. On the contrary, that 
area once bore an unenviable reputation owing to 
the prevalence and severity of malaria. While 
the irrigation works were still in progress malaria 
epidemics oecurred from time to time and attracted 
considerable attention. This was especially the case 


between 1869 and 1873. In 1871, a special medical 
officer was sent to investigate the outbreaks, which 
in some quarters had been ascribed to the influence 
of the irrigation works. 

It was not long before the beneficial effects of 
the irrigation works in reducing malaria began to 
be apparent. 

Sir Arthur Cotton, writing of the Godavari delta 
in 1878, said: ‘‘ While the delta has very little 
fever, the moment you go into the upper tracts 
you encounter it continually." The improvement 
in the publie health conditions, as regards malaria. 
has steadily continued, And now, as we have seen, 
malaria is practically a thing of the past. The 
Gazetteer of the Godavari district contains a state- 
ment in this connection, which re-echoes the views 
of Sir Arthur Cotton. ‘* The fact remains,”” it says, 


"'*that the delta taluks (unlike irrigated aras in 


some places in this Presidency, the valley of the 
Tungabhadra, for example) are not greatly subject 
to malaria, and are, in fact, the part of the distne 
in which it is least prevalent." There is statistical 
evidence to prove that this is no faney picture vi 
the conditions relating to malaria. Reference to 
the annual report of the Dispensaries of the Madras 
Presidency for 1918 shows that among a total of 
449,615 out-patients admitted for treatment at dis- 
pensaries in the Godavari delta, only 24,954, or 55 
per cent., were suffering from malaria. "This i 
in striking contrast to the records of fifty years 
ugo when, as we have seen, malaria was so prevz- 
lent in the delta as to be made the subject of s 
special Resolution of Government. 

Reference has been made to the Kistna delts 
which adjoins that of the Godavari, and like it 
enjoys the benefits of irrigation. And as in the 
Godavari delta so also in that of the Kistna, 
among the blessings bestowed by irrigation, im- 
munity from serious malaria is not the least. At 
the Simla Malaria Conference of 1909, the Hon 
Mr, Weir, LC.S., drew attention to the faet that 
the Kistna delta was free of malaria in spite of 
extensive rice cultivation, 

How Bonification Influences Malaria.—HBonifica- 
tion causes a reduction of malaria by the interaction 
of the following factors :— 


(I) Reduction in the numbers of the 
anopheline earriers of malaria, 

(2) Increase in the number of the local human 
population. 

(3) Increase in the prosperity of the local human 
population. 


loca! 


At the moment it is unnecessary to discuss the 
relative importance of these three factors, and ^ 
is doubtful if the data available is sufficient * 
enable us to come to a decision on this point. A: 
that need be stated for our present purpose is t! * 
there are grounds for believing that each of ti 
three factors named exerts a favourable influere 
upon malaria; and that, when these favours}. 
influences are all acting together, the cumulative 
effect upon malaria is so great as to cause a ver 
marked reduction in the prevalence of the disess- 
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Effect of Reduction of Anopheles on Malaria Pre- 
valence.—It is now universally admitted that a re- 
duetion in the number of anopheline carriers of 
malaria reduces the spread of malarial infection. 
Ross has pointed out that a complete reduction of 
anopheles is not essential to the eradication of 
malaria. '' Malaria," he says, ‘‘ may be completely 
reduced even by a partial reduction of the anophe- 
lines below the necessary limit (which I have 
roughly estimated to be about 40 different anophe- 
lines per head per month) and it may be partially 
reduced even by a smaller reduction of the 
inseets.'' 

Let us try and get a clearer idea of what this 
proposition may actually mean in practice. Accept- 
ing certain of Ross’s mathematical assumptions for 
this purpose, let us assume that we have to deal 
with a square mile of malarious country inhabited 
by 1,000 people, both the human and anopheline 
population being evenly distributed throughout 
the area. What would be the effect of permanently 
reducing the number, or in other words the relative 
density, of the anopheles mosquitoes? The reduc- 
tion might conceivably be effected either by ob- 
literating the breeding places or by keeping a per- 
manent staff at work destroying their larve, as 
was done in Panama. Suppose the initial infection 
rate is very high, so that 999 out of the 1,000 
people are infected with malaria. In this case, 
even very thorough anti-mosquito measures will 
fail to effect an appreciable reduction in the num- 
ber of malaria. infections. 

Now, while it is often an easy matter to reduce 
anopheles by 25 per cent., and not very difficult to 
diminish them by 50 per cent., a 75 per cent. 
reduction is not so easily effected, and to reduce 
them by 90 per cent, means very careful and 
thorough work indeed, But even a 90 per cent. 
reduetion of anopheles would not necessarily pro- 
duce any appreciable effect upon the prevalence 
of malaria in severely infected areas. The term 
** appreciable’ is used advisably, because existing 
methods of measuring the malarial infection rates 
of a community are at present inadequate for 
clearly demonstrating such small differences in 
actual infection rates as those between 99:0 and 
99 per cent., or even between 99 per cent, and 
90 per cent, But there is another reason why even 
& 90 per cent. reduction of the anopheles breeding 
within one square mile eannot possibly produce 
much effect upon malaria, if the initial amount of 
infection is very great; and this is the effect of 
migration of anopheles from outside the treated 
area. In regions of intense malaria, it is not 
enough merely to abolish all breeding places within 
a square mile if we wish to protect the people 
dwelling within that area. 

Even if we abolished all anopheles breeding places 
within our one square mile, migration from without 
would still supply enough anopheles to keep the 
rate of infection at over 99 per cent. a quarter 
of a mile from the boundary and 95 per cent, at 
the exact centre in the one case, and 91 per cent. 
at a quarter of a mile from the boundary and 
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60 per cent. at the centre in the other. In the 
circumstances stated, therefore, although very 


thorough and expensive measures may be adopted, 
they may appear in practice to be absolute failures. 
And this explains why quite a number of schemes 
in very malarious parts of India have been looked 
upon as failures. Now let us glance for a moment 
at the other side of the picture. Suppose that, 
instead of 999 or 990 infected persons among the 
1,000 in our square mile, only 500 are infected at 
the beginning, what will be the final result of anti- 
mosquito measures producing similar reductions, 
viz., 25 per cent., 50 per cent., 75 per cent. and 
90 per cent., in the proportions of anopheline mos- 
quitoes present ? 

A very substantial fall in the number oi malarial 
infections would follow a relatively small reduction 
of anopheles mosquitoes, viz., 25 per cent., and 
the disease would tend to die out completely if the 
anopheles mosquitoes are reduced by only one-half, 
When the initial rate of infection among cur 1,000 
people is lower than 50 per cent., the results would 
be even more successful and dramatic. 

These conceptions are very interesting and also 
very important, both when considering the applica- 
tion of anti-malarial measures in practice und for 
understanding the manner in which bonification can 
bring about a reduction of malaria, In the first 
case, they enable us to grasp the fact that anti- 
mosquito measures have their limitation; that in 
certain pluces they can be applied with the certainty 
of producing excellent results, whereas in other 
circumstances they may appear practically useless ; 
und in the second case they help to explain how 
irrigation and other measures of bonification that, 
although primarily aimed at improving agriculture, 
may also reduce the breeding of anopheles to a 
considerable extent, will be able to produce a great 
diminution of malaria. 

Some Economic Aspects of Bengal Malaria.— 
Attention has already been called to the fact that 
a serious decline of population indicates that a 
definite ehange has come over the affected area; 
and the effects of such a change are not limited 
to man, but are certain to exert a very marked 
influenee also on both the flora and fauna of the 
locality, resulting in an increase of certain species 
and a decrease of others. This view is borne out by 
the evidence which shows that both the plant and 
animal life of the areas undergoing depopulation 
exhibit an inerease in certain directions and a de- 
erease in others, and many of these increases and 
decreases are of special importance to man from 
an economie standpoint, affecting as they do the 
question of available food supply very greatly. 

The most prominent und best recognized change 
in relation to fauna is to be seen in the great in- 
crease of malaria. If we compare a map of the 
areas suffering from a decline of population with 
another showing the relative prevalence of malaria 
we shall see that there is a rough correspondence 
between them. Depopulation is, therefore, generally 
associated with intense malaria. Evidence points 
to the fact that in the areas in which the human 
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population is declining malaria has increased very 
greatly during the last sixty years. 

Burdwan, Birbhum, Bankura, Midnapur and 
Hooghly in Western Bengal were at one time 
relatively free of malaria and were regarded as 
sanataria, Similarly Murshidabad and Nadia and 
a great portion of Jessore in Central Bengal were 
formerly healthy, and Pabna and Malda in North 
Bengal were also relatively salubrious. In Eastern 
Bengal, Tangail in Mymensingh, Manikganj in 
Daeca, and the northern portions of the Faridpur 
distriet, whieh are now malarious, were formerly 
relatively free of the disease, 

This admitted inerease of malaria can only be 
explained on the assumption that there has been 
a corresponding inerease in the nümber and dis- 
tribution of anopheles mosquitoes and malaria para- 
sites in the areas affected. Unfortunately, there 
are no actual observations on this point. But it 
must be remembered that the malarial parasite 
was only diseovered in 1880, and the part played 
by anopheles mosquitoes in its transmission as late 
as 1898, long after this increase of malaria had 
taken place. Many healthy localities in which 
population is increasing usually show seanty signs 
of malaria. But anopheles mosquitoes of species 
capable of harbouring the malarial parasite are to 
be found everywhere and often occur in large num- 
bers in these healthy areas. They do not, how- 
ever, appear to multiply greatly during the wet 
season as they do in the unhealthy areas, so that 
the period of their greatest prevalenee does not 
correspond with that most suitable for the prolifera- 
tion of malarial parasites, Meanwhile, it may be 
noted that there are grounds for believing that in 
the decadent areas anopheles mosquitoes are now 
far more prevalent during the period of July to 
October than they used to be, and that his change 
is associated with a greatly lessened supply of 
water. 

Putting aside for a moment the increase of 
malaria and the loss of population, it will be seen 
that the other changes that have been noted as 
occurring among the fauna and the flora, respec- 
tively, of the decadent areas we have been discuss- 
ing, point to the conclusion that a reduction in the 
water supply is the origin of the trouble, First 
of all there is the receding margin of cultivation. 
This is invariably associated with a lack of water. 
It is always the ‘drier more elevated lands 
that go out of cultivation. Then there is the 
inerease of jungle which is largely confined to 
the relatively high banks of rivers and old vil- 
lage sites, showing that the type of vegetation 
is one which prefers a dry situation rather than 
a damp, waterlogged one. The tendency for Aus 
paddy to displace the Aman variety is also an 
indication of diminished moisture, The decreasing 
supply of fish affords further evidence of a lessened 
supply of water; and the increase of wild hog and 
other animals which has followed the increase of 
jungle points in the same direction. The only fact, 
therefore, which appears to militate against this 
view of the situation is the very great increase of 





malaria which has taken place along with these 
other changes, and which at first sight appears to 
preclude the possibility of a diminished supply ot 
water being the cause of the trouble, 

But we have only to recall two well-known facts 
in regard to malaria in order to realize that this 
difficulty is only an apparent one. Ever since 
Empedocles flooded the marshes surrounding 
Selinos in Sicily by a canal constructed for the 
purpose, and in this way freed the city from 
malaria, it has been known that swampy low-lying 
localities cease to be unhealthy when temporarily 
submerged; and in the old days flooding was often 
deliberately applied both in Italy and Holland for 
ameliorating malaria, with most excellent. results 
But while the flooding of swamps has long been 
resorted to for checking malaria the partial removal 
of water from a marshy area has always been 
regarded as a most dangerous proceeding, caleu- 
lated to produce a serious intensification oí the 
disease; this belief being justified by the numerous 
occasions on which the reclamation of swamps has 
led to severe outbreaks of malaria. Three well- 
known instances of this kind are the ease of the 
Grande Chartreuse swamp in France, the low- 
lands of Biensten and de Wonner in Holland 
and the Whittlesea Mere in England. Such out 
breaks were formerly ascribed to miasma given 
off from the exposed bottom of the marsh. But 
nowadays the accepted explanation is the gres: 
inerease of anopheles that takes plaee when, by 
partial drying up, a large expanse of water is 
converted into many small shallow pools. 

The Relative Prevalence of Malaria.—The fever 
indiees show that malaria is far more prevalent in 
Western, Central and Northern Bengal than in 
Eastern Bengal, 

What is the cause of the disparity? Before si- 
tempting to answer this question, we must briefly 
glance at the salient facts relating to the disease 
Malaria is caused by a small animal parasite inceu- 
lated into the blood of men through the bite of ano- 
pheles mosquitoes, These mosquitoes are not natur- 
ally infected with malaria, but have first to obtain 
the parasites by sucking the blood of human beings 
already infected. Now mosquitoes require water 
in which to breed; the adult insects cannot exist 
for many days in a dry atmosphere ; and the malaria 
parasite also requires a certain temperature to en- 
able it to develop in the body of an anophele- 
mosquito, Before malaria can become prevalent in 
any loeality, or at any given senson, therefore 
certain conditions must be fulfilled: (a) firstlu. 
infected human beings must be present; |! 
secondly, suitable collections of surface water fw 
the breeding of anopheles in sufficient number 
must exist; (c) thirdly, the humidity of the atrn< 
phere must be favourable to the longevity 
anopheles, and (d) fourthly, the temperature of th: 
utmosphere must be high enough to allow the pars- 
site to develop. Although (a) and (b) often oec 
at every season of the year, malaria cannot spre. 
unless the conditions (c) and (d) are satisfied alse 
which usually occurs only during the wet season 
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Malaria naturally tends to increase, therefore, 
during the wet season, and the majority of new 
infections are as a rule contracted during this 
period. But owing to the variable incubation 
period, which may extend to several weeks, and 
the fact that the sudden onset of colder days and 
nights tends to determine attacks of fever in those 
who have become infeeted and bring out relapses 
in persons who harbour the parasite, it often 
happens that the greatest number of actual cases 
of malarial fever occurs after the end of the rains 
just at the beginning of the cold season. Thus, 
it often happens that when cases of malaria are 
most numerous the conditions aetually responsible 
for the presence of the infection have for the 


moment passed away with the change of the 
season. The greatest mortality from malaria is 


usually met with at a still later period owing to 
the fact that persons who are chronic cachecties 
fall vietims to malaria in far greater numbers than 
do those who are suffering from the initial acute 
attack that usually follows first infection, Malaria, 
as we have seen, is chiefly propagated during the 
wet season, as a direct result of the climatic con- 
ditions und the great increase of facilities for the 
breeding of anopheles, which ordinarily occur at 
this time of the year, owing to the multiplication 
of collections of surface water. But in certain 
circumstances an increase of surface water instead 
of favouring the breeding of anopheles, tends to 
diminish their number. The nature of collections 
of water in which anopheles breed, their size, the 
character of the water and the temperature to 
which this water is raised by the heat of the sun, 
all have an important bearing on the multiplieation 
of anopheles. Small collections of water in pools, 
drains and streams, which possess a large propor- 
tion of weedy edge, are most favourable to anopheles 
larvie, owing partly to the amount of shelter and 
food provided and also because. the temperature ot 
the water remains relatively low. Large collections 
of water possess a relatively smaller ratio of danger- 
ous edge to surface and tend to have a higher 
temperature. Exposure to the sun may render 
them very unfavourable for mosquito larve, while 
muddy river water appears to be inimieal to ano- 
pheles larvie. Now the cultivation of rice is carried 
on during the rainy season, which coincides with 
the periods when anopheles mosquitoes ordinarily 


tend to multiply, and the transmission of malaria 
infection therefore becomes most active, In the 
cireumstances best suited to the growth of rice in 
Bengal, it might be thought that the amelioration 
of malaria was a hopeless undertaking, because it 
is often assumed that increasing the water must 
also increase the mosquitoes and the resultant 
malaria. But, as we have seen, there is a point 
beyond which an increase of surface water instead 
of being favourable to anopheles larve becomes 
unfavourable to them, and results in their rapia 
destruction, This explains the apparent anomaly 
that those districts which have the highest rain- 
fall and possess the greatest amount of surface 
water during the cultivating season are the areas 
where malaria is least prevalent, where agriculture 
is in a most flourishing condition and where the 
rural populations have multiplied at a rate far in 
exeess of what might have been thought possible. 
An ample supply of surface moisture therefore 
confers a double benefit, improving the yield of 
the crops and protecting the population from 
malaria, and these benefits are most conspicuous 
in the areas liable to inundation with silt-laden 
river water. Although malaria is chietly propagated 
in the wet season, its ravages become most apparent 
when that season is over. The anopheles have by 
this time practieally finished their season's work, 
and no attempt to reduce their numbers can there- 
fore have much effect. It follows that when malaria 
is eausing the greatest amount of siekness and 
mortality the only remedy that ean prove immedi- 
ately useful is the relief of the sufferers by adequate 
treatment of the disease. If sufficiently intensive 
to eure the individual and sufficiently extensive to 
improve the general health of the community the 
remedial treatment of malaria by quinine may 
effect a considerable improvement in the conditions 
of a limited population. But it offers little hope 
of effecting a permanent amelioration of malaria 
in a loeality, because it leaves conditions relating 
to the breeding of anopheles (whieh are those 
primarily responsible for the existence of the dis- 
ease) absolutely unaltered. The aim of the sani- 
tarian, therefore, must be to change or control the 
environment, so that conditions during the season 
when malaria is actually propagated are made as 
unsuitable as possible for the breeding of anopheles 
mosquitoes, while at the same time the human 
population is benefited directly and indirectly by 
the measures adopted. 
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REPORT OF THE MEDICAL OFFICER OF HEALTH, 
CAIRO CITY, FOR THE YEAR 1922. 


VITAL STATISTICS. 
(a) POPULATION. 
THe population for Cairo in 1922, as estimated by 
the Statistical Department, was 777,500, to which, 
however, should be added 29,590, which represents 


the population of the area around Helwan that is 
administered by us for all public health purposes, 
with the exception of the registration of births and 
deaths. This makes a total of 807,090, on which 
all our zymotie charts are based. 
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(b) BinrHs. 


The total number of births whieh occurred in 
Cairo during 1922 was 41,596, out of which 40,849 
were registered as natives and 747 as foreigners. 
The annual birth-rate was, therefore, 53-5 per 
thousand of population, "This is the highest rate 
tor the last twelve years. 


(c) Dearus. 


The total number of deaths in Cairo during 1922 
was 27,350, including 658 deaths of non-residents. 
Out of this total 26,738 were among natives and 
612 foreigners. 

(d) INFANTILE MonraLirTY. 

'The total number of deaths among children under 
one year during 1922 was 9,954. Out of this total 
9,861 were deaths among natives and 93 of foreign 
parentage. 

In addition to these there were 197 deaths of 
infants coming from outside Cairo and who died in 
various publie institutions, 


INFECTIOUS DISEASES. 

The total for all infectious diseases reported during 
1922 was 5,135 which includes 395 cases coming 
from outside Cairo. The total for Cairo proper was 
4,740, which is practically the same as last year. 
Out of this total 2,555, with a mortality of 850, were 
vases belonging to the eight principal diseases. The 
emainder include 1,461 cases of influenza, 180 of 
thicken-pox, 82 of mumps, 4 of Malta fever, 116 
of whooping-cough, 21 of tetanus, 3 of encephalitis 
lethargica. 318 persons bitten by animals under- 
went anti-rabic treatment. 

Regarding the eight principal diseases the total 
was 529 larger than in 1921 and was due to a large 
increase of measles, 

With the exception of measles the totals of the 
cight principal diseases are all below the average 
of the previous eight years. 

Smallpox.—The total number of cases notified 
during the year was 24, which is satisfactory when 
compared with the previous eight years. There were 
10 deaths from this disease, 9 of which were dia- 
gnosed after death. 

The ages of those who died from this disease 
ranged from one month to eleven years. All had 
been vaccinated with the exception of two who were 
only one month old. 

Measles.—The total number of cases recorded in 
1922 was 982, being 700 more than in 1921, There 
were 332 deaths from this disease, of which no less 
than 322 were diagnosed after death, 

Scarlet Fever.—There were 68 cases notified 
during the year as compared with 66 in 1991, 
whilst the number of deaths from this disease 
Was 2. 

Diphtheria. —Vhe total number of eases recorded 
in 1922 was 418, as compared with 438 in 1921. 
The total number of deaths was 146. 

Typhoid Feccr.— The total number of cases noti- 








fied during the year was 859, as against 669 in 1921. 
This compares satisfactorily with the average num- 
ber recorded during the previous eight years. 

Typhus  Fever.—The total number of cases 
recorded during the year was 183, which is the 
lowest tota! during the last nine years. 

There were 124 deaths. 

Relapsing Fever.—There is little to be said about 
this disease which was quite insignifieant this year. 
Only 13 cases were recorded, with 4 deaths. 

Cerebro-spinal Fever.—There were 8 cases of this 
disease during the year as compared with 14 in 
1921 and 28 in 1920. It is, moreover, the lowest 
total during the last nine years. The number of 
deaths was 6, 

Puerperal Fever.—The total number of deaths 
from puerperal fever during 1922 was 58, out of 
which 55 were among natives and 3 among 
Europeans. There were, however, 27 deaths which 
occurred within a fortnight of confinement which. 
if added to the others, would make a total of $. 
‘The causes of these 27 deaths are given as : abortion 
3, hemorrhage 8, diffieult labour 2, eclampsia 5. 
peritonitis 3, nephritis 1, dysentery 1, uremia 2, 
enteritis 1, and heart failure 1. 

Influenza.—The total number of cases notified 
during 1922 was 1,461, as against 1,479 in 1921 
and 1,587 m 1920. The number of deaths attributed 
to this disease was 82. 

The number of deaths from all respiratory dis- 
eases, excluding pulmonary tuberculosis, was 4,621, 
out of which 1,900 were due to pneumonia, 2.559 
to bronchitis, 24 to pleurisy, and 138 to other 
respiratory diseases. 

Of the 1,900 deaths from pneumonia no less 
than 1,275 were children up to five years of age, 
159 from over five to fifteen, 170 from over fifteen 
to thirty-five and 296 over thirty-five. 

Encephalitis lethargica.—There were 3 
notified during the year, all of whom died. 

Case-mortality of Infectious Disease.—For the 
benefit of readers of this report, who are unfamiliar 
with the conditions under which work is carried on 
in this country it would perhaps be as well to say 
a few words with regard to the figures shown for 
case mortality, which must appear to be enormous. 

The fact is that the notification of infectious dis- 
ease is very defective. Many doctors are lax in the 
performance of this legal obligation. In a very great 
number of cases no doctor is called in during life, 
the disease being diagnosed only after death. Cases 
of recovery from the disease unattended by a doctor 
never come to our knowledge. The degree to which 
the case-mortality figures are affected by this stat 
of affairs varies according to the nature of the dis- 
ease. For example, the case-mortality figure for 
small-pox is probably nearly correct, but that for 
measles is very much higher than the fact, the 
reason being that small-pox makes its existence = 
evident that it cannot well be concealed and norit- 
eation of eases whieh eventually recover takes place 
to a far greater extent than occurs with regard r^ 
other diseases, such as measles. 


Cases 


SS D—UEgÜp—— — — — — —À —— —— es 


Feb. 15, 1926] 


COLONIAL MEDICAL REPORTS. —MADRAS. 15 





Again, as all foreigners call in a doctor to attend 
their sick, those diseuses to which foreigners appear 
to be more susceptible than natives—such as scarlet 








fever—are likely to be better notified. The case- 
mortality figures for such diseases will therefore be 
less widely in error. 
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ANNUAL REPORT OF THE HEALTH OFFICER OF THE 
CITY OF MADRAS FOR THE YEAR 1924. 


THERE were 21,960 deaths registered during the 
year, representing a crude death-rate of 41:7, as 
against 37:8 in the previous year, and the average 
lor the preceding ten years of 42:8. Respiratory 
causes were the prime contributory causes of the 
general death-rate, being followed by dysentery, 
diarrhea and fever, &e. 

Owing to the absence of any epidemic disease in 
1924, one would have expected a fall in death re- 
turns. Whereas the principal causes of death may 
be classified under three principal groups, viz., 
‘* Infectious diseases," which account for nearly 
42 per cent. of deaths, '“ other respiratory diseases '"' 
and *‘ all other causes." Amongst the diseases clas. 
sified under the first group are diarrhea and dysen- 
tery, tuberculosis, pneumonia, malaria and other 
fevers, in the descending order of frequency, causes 
mostly preventable. 

" Other respiratory diseases " is shown as a 
separate group, as they obtain a conspicuous place 
in our returns, even after excluding tubercle of the 
lung, &c., pneumonia, Especially it would be 
somewhat perplexing that so many should die from 
lung troubles under equable elimatie conditions such 
as Madras uniformly has. It would generally be 
presumed that respiratory diseases are a special 
feature of cold countries. While it may be so to 
a small extent, the exciting causes provoking lung 
affection have very largely to be sought for in the 
fact that people live in over-crowded, dark houses 
where there are the least possible chances for move- 
ments of air in and out—ventilation—and where, 
consequently, they have to breathe an atmosphere 
eontinually laden with dust and vitiated by human 
exhalations and those from the unpaved yards, 
drains, eesspools, &c.—not to speak of domesticated 
animals. 

The total number of deaths during 1924 exceeds 
that in 1923 by 2,027, of which nearly 45 per cent. 
is accounted for by an inerease in mortality amongst 
infants and children under five years and 24 per 
cent. amongst persons over fifty years of age—age- 
periods whieh are more vulnerable to unhygienie 
nnd insanitary environments, 

The problem lying immediately in front is the 
urgency for a continued and intensive policy of 
health reform, whose chief objects are (1) to prevent 
or remove the circumstances which originate, main- 
tain and propagate disease and bring about death, 
and (2) to conserve and strengthen the normal 





physique of the people as a whole, in order that 
life may be happier and more productive. These 
objects cannot be achieved by '' piecemeal effort, 
spasmodie endeavour or convulsive action inspired 
by fear or emergency." They can be of some avail 
in dealing with outbreaks of small-pox or cholera, 
but are wholly inadequate if the aim is to eradicate 
or uproot such plagues from amongst us. The lull 
is only apparent, the specific infective material is 
lurking here, there and everywhere, and, given 
opportunities such as lowered vitality, unfavourable 
Weather conditions and overcrowding, as in fairs, 
festivals, &e, they flare up into epidemics. So 
that from year end to year end we are in a con- 
tinued state of anxious expectancy and prepared- 
ness to tackle one infection or another. Preventive 
measures such as notification, prompt isolation, dis- 
infection, vaccination, surveillance of contacts are 
sufficiently effective in controlling these diseases, 
but can have very little infleunee upon diseases 
like enteric, diarrhea, dysentery, influenza and 
such others as are enumerated to be the more 
commoner amongst human ailments at present. 

The problem of prevention of influenza is in the 
avoidance of relatively massive or '' droplet °’ in- 
fection and can only be practised by individual as 
well as by communal action; and the public author- 
ity, in addition to advising and guiding public 
opinion and effort on sound lines, should have 
power to close places of publie gathering and 
entertainments where the continued crowding to- 
gether of large numbers in close quarters conduces 
to cross-infections and secondary infections. 

The problem of enteric—including in a large 
measure fevers of indefinite origin—can only be 
solved in proportion to the wholesomeness of sanitary 
environment, which can be defined as '' the ordin- 
ary supply of what is necessary for civilized social 
life," as concerned, chiefly, with water-supply, 
sewage, housing, removal of refuse and filth and 
control of food supplies. 

Sir John Simon wrote in 1860:—'' Among the 
circumstances which we find associated in outbreaks 
of typhoid fever, there is none of more frequent 
occurrence, none which we are more entitled to 
consider directly causative of the disease than the 
consumption of polluted water, It has been one 
of our most familiar experienees that exeremental 
fouling of wells is, in this respeet, amongst the worst 
dangers which threaten the health of a community.” 
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“Many of the publie improvements," wrote Sir 
George Buchanan as far back as 1866, ''have co- 
incided with reduction of typhoid. Though not with 
ubsolute constancy, drying of the soil of a town 
and reduction in the crowding of houses have been 
followed by reduction of fever. Much more im- 
portant appears to be the substitution of an ample 
supply of good water for a scanty and impure 
supply ; other things being equal, the towns in which 
the substitution has been completed have made 
most improvement.”’ 

Improvement in the reduction of cholera epidemic, 
diarrhea and dysentery as well as typhoid can only 
occur pari passu with the improvement of water- 
supply. Experience in the more advanced countries 
has shown that the steady decline in enteric is 
attributable to improved water supplies, sanitation 
and protection of food. Water, milk or food in 
general are not necessarily or inherently connected 
with the wtiology of typhoid fever and “* enterie "' 
diseases. They become concerned as they are pol- 
luted at the source, or in transit before consumption. 

The outlook of tuberculosis is equally limited and 
would remain invulnerable with the ordinary mea- 
sure of prophylaxis, which sanitarians usually resort 
to. There is no single or isolated method of treat- 
ment as a panaceé Striet isolation is not only 
impossible, but ineffective, Disinfection begets a 
sense of security which is nebulous. Improved en- 
vironment is not enough; nutrition and open-air 
life by themselves will not do. The dispensary, 
sanatorium and hospital in each by itself is in- 
adequate. It is a national evil. It augurs to be 
one of the most formidable problems of national 
health; and it calls for a national organization of 
a specialized tuberculosis service. The preventive 
attack needs to be comprehensive and should in- 
clude sanitation, lighting, ventilation, housing and 
removal of overerowding, nutrition of the people, 
the abolition of tubereulous milk, domestie cleanli- 
ness and avoidance of spitting in. publie places and 
thoroughfares. In short, the vulnerable points in 
these infeetions are to be sought for as much in 
the sanitary environment as in the individual 
himself. 


Causes or Mortanity—Inrectrious DISEASES. 


Malaria.—Malaria caused 4:4 per cent. of the total 
deaths, as against 3:0 per cent. for 1023; 971 
persons died of this eause, as against 783 in 1923. 
The disease seems to be on the inerease since 1920, 
especially the northern part of the city suffered 
more, The question of reorganizing speci: al measures 
to combat the disease is under consideration. 

Enteric Fever.—There were 65 deaths 
enteric fever during the year. 

The figures ein by no means be taken as accurate, 
since. they represent almost wholly those eases 
notified by the publie hospitals; nor do these figures 
vive any indication as to the exact incidence of the 
disease, Under sub-section (T) of section 330 of 


from 





the Madras City Municipal Act IV of 1919 it is 


obligatory on the part of the medical practi 
tioners, hakims and vaidyans in the city to 
report to the health authorities the occurrence 
ot such cases within their knowledge, but these 
cuses are reported by a few of the medical 
practitioners and by hospitals only after the 


death of the patient. ‘The cases that do recover 
go unreported. ‘Thus a correct record of the in- 
cidence of this disease is not available. A good 
number of fatal euses of fever were probably cases 
of enteric fever. All the fevers which are not 
definitely diagnosed are usually reported under the 
convenient term '' pyrexia " and real nature of the 
disease is unknown. The medical practitioner can- 
not be entirely blamed for his failure to report cases 
of enteric fever. , Because what usually happens 
is this: when a person falls ill, the most usual 
thing obtaining with the masses is to try “home 
remedies °’ on him for about a week; when these 
fail, as they usually do if the disease is entere, 
recourse is had to treatment by a vaidyan or a 
hakim for about another week. Under this treat- 
ment the patient either gets worse or rarely re- 
covers. If he dies the case is reported as tever, 
and if it is worse a medical practitioner is perhaps 
called in at a late stage. The medical practitioner 
has then to go about making a correct diagnosis 
from the clinical symptoms or by bacteriological 
examination, which means further delay. If, un- 
fortunately, the patient dies immediately, or in the 
meantime, the ease is one of ''* fever '' of unknown 
origin; and often iu reply to our inquiries we are 
told that the partieular medical praetitioner was 
called in just before death, and that no diagnosis 
was possible, If the ease is really one of enteric 
it will be scen what a great, deal of mischief must 
have been done already in the way of spreading in- 
fection through the discharges of the patient, ties 
and human ‘‘ carriers,” and greater still will be the 
mischief when one remembers that the stools of 
the patient are emptied into the house drain or 
latrine common to a number of tenements , who, 
moreover, are not in the least anxious or alarmed 
at the knowledge of the occurrence of such a danger- 
ous infective disease at such close quarters. Thus 
cases are rarely notified, or are notified so late that 
prophylaetie measures employed can have but little 
effect inasmuch as a great deal of mischief has 
been done, Above all, a large number of cases of 
enteric in this country, unlike in other parts of the 
world, are treated at the homes, which are mostly 
overerowded and ill-ventilated, and obtain little or 
no bedside care, so much so that by all means 
facilities for the spread of disease are very prolific 

The prevention or eradication of enteric in a wora 
depends entirely or wholly upon a pure water suppl: 
abolition of the present dry method of collection 
and disposal of human exereta, viz., hand removal, 
trenching or depositing at random, total wiping away 
of the cesspool and protection of milk and other 
articles of food. 
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The city water supply, in spite of all that has been 
done to protect and purify it, is far from wholesome 
and has been responsible in a measure for high 
mortality returns and incidence of water-borne 
diseases, not excluding fevers, diarrhua and dysen- 
tery. The adoption of water-carriage system of 
excrement disposal seems to be the chief means to 
improve the state of health of our city as has been 
the experience of many of the western countries. 

In addition to the injurious effect of dust and 
effluvia the ** tly’ problem has to be tackled. Flies 
ere known to convey contagion on their hairy legs 
from infected excreta to some articles of food, in 
addition to infected dust, 

Pending the consummation of such general sani- 
tary reforms devoutly wished for, this disease has 
to be tackled from the standpoint of the suf- 
ferer and his immediate contacts, as is cireum- 
scribed by human element, It then is transmissible, 
(a) by those actually suffering, (b) by those with 
the *'ambullatory"" type, (c) by contacts and con- 
valescents, whose feces and. tirine contain bacilli 
and who, as such, act as ‘‘ carriers ° of this dis- 
ease. The former class constitute a potent danger 
for the community at large, especially so if they 
happen to be cooks or servant boys or maids, for 
without having actually suffered from the disease, 
they harbour these bacilli and pass them in large 
numbers with their dejecta. In the present state 
of knowledge it has been found impossible, even 
in the most advanced west, to free from the bacilli 
such persons who are under no sort of control, and 
measures suggested to minimize the risk of infection 
ure not likely to be carried out in actual practice. 

In the case of the patient, all preventable measures 
are to be taken.at the bedside, such as his isolation, 
disinfection of all his dejecta, the cleaning of the 
hands of the attendants. The contacts are inocu- 
lated with anti-typhoid vaccine wherever possible 
and kept under observation, in order to save others 
who, as contacts, may get ill, 

Kala-azar.—Fifty deaths were registered from this 
cause, the corresponding number in 1923 being 52. 
It is understood that this dangerous infectious 
fever is somewhat on the inerease. It were better 
if sufferers quickly took to the specific treatment 
by consulting their physicians promptly. By this 
means not only are the sufferers cured of what 
otherwise would prove a fatal illness, but also they 
are rendered non-infective, and thus safe to the 
community, 

Cholera.— Sporadic cases of cholera are reported 
from time to time almost during the whole of the 
year. The rise in the number of cases reported gene- 
rally depends on various factors, such as (a) climate, 
us it might affect articles of food stored, cooked 
and uncooked, (b) the rise and fall of subsoil water, 
as it might affect wells, and (c) very largely upon 
the chances of importation of cases into the city. 
It is observed that invariably few cases begin to 
be reported early in September and on the heels 
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of the Periapalayam festival and of other festivals in 
the adjoining district where cases are known to 
oceur. It has also been noticed that soon after the 
very early and somewhat small showers of the north- 
cast monsoon, the number of eases reported go up. 
Moreover, during the months of August and Sep- 
tember, which are auspicious ones for Hindus, a 
number of people perform religious vows on account 
of which they eook an article of food from ragi 
called ** Koolu.’’ This is kept for over two days 
until the thing gets sour and is then distributed to 
several people who in turn drink of it during the 
course of the day or next day. Again, during the 
last two or three months a special class of fish 
which is long and thin in appearance, called in 
Tamil ola valai, or colloquially sword-fish, is 
largely partaken of with rice and more often kept 
overnight to serve for the following early breakfast. 
This variety of fish is found in abundance in the 
near approaches of the sea, especially soon after 
the first rains of the north-east monsoon, and shoals 
of which are sold in almost all markets dead cheap; 
and universally consumed by the poorer classes. 
There is a noticeable correlation between the in- 
coming of this fish and the reports of outbreaks of 
cholera cases as cause and effect. In almost all the 
houses from which cases were reported, it was 
found that the person or persons partaking of that 
food were attacked. There were, for instance, five 
cases in a house in Bernmbur division in a tene- 
mented house and four cases in one family in 
Mylapore, 28th division, Food containing this variety 
of fish, possibly stale, was in all those cases held to 
have been the exciting cause of the disease. So 
much so that the city has rarely ever been reported 
to have been wholly free from sporadic cases of 
cholera during any year, For the year under review 
up to November 1 there were reported 75 attacks 
and 45 deaths. 

S'nall-poz.—Like cholera, small-pox is endemic in 
the city, one or more cases occurring in a sporadic 
form throughout the whole year. In short, the 
health department is required to be continually on 
the lookout and in readiness to tackle one or other 
or both of the diseases year after year, There were 
665 cases reported during the year, of which 197, 
or 29°6 per cent., proved fatal, as against 481 at- 
tacks and 151, or 31:3 per cent., of deaths during 
the previous year. As in cholera, the spread of 
small-pox is certainly or more quickly arrested by 
prompt isolation, This is but appropriate, as it 
is, perhaps, the one and the only one amongst erup- 
tive fevers which has the most potent infective 
material. '' There is no contagion so sure and so 
strong as small-pox; none that strikes at so great 
a distance." 

'* In denying any connection between insanitation 
and small-pox, exception must be made in respect 
of overerowding. Like other infectious diseases, 
small-pox is most easily spread when the most fre- 
quent opportunities exist for personal intercourse, It 
is, therefore, most often met with and greater in 
amount in busy centres of population than in 
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scattered rural districts,” says Sir Arthur News- 
holme, This statement ean nowhere be better 
demonstrated than in this city. During the epidemic 
of small-pox in 1922, the first three divisions were 
badly affected. People living in these divisions are 
of the poorest classes, almost the whole of them 
living on wages which they earn by daily labour. 
Each family lives in a single room in a house 
containing five or more tenements, Many others 
house themselves in huts and billets covered 
around and on top by palmyra or other leaves. 
Apart from their being cxposed to the vicissitudes 
of weather, the sanitary environment under which 
they live is entirely unwholesome. There is an 
overcrowding in such tenements that creates and 
harbours filth which actually breeds disease. More 
cases are time and again reported from the over- 
crowded parts within the heart of the city than 
from its outskirts, although socially and economic- 
ally the people of the former areas are more favour- 
ably situated than those of the latter. The reason 
is obvious. People living at the outskirts, whatever 
their poverty and kind of housing, &c., have 
assuredly a freer and more abundant air and open 
space and less overcrowding, whether they like 
them or not, 

For some months past it has become more and 
more apparent that amongst the cases which are 
returned as small-pox there is a fair proportion 


which are not by any means typical of small-pox aa 


usually met with in this country—even when modi- 
fied by vaccination. Nor are these cases akin to 
chicken-pox either. The initial symptoms are not 
quite so mild as in chicken-pox and not so severe 
as in small-pox, The fever rarely goes above 102° I’, 
and the rash appears simultaneously with the fever 
or a few hours after as small spots and in regular 
sequence (successive crops), usually first on the 
forehead, then on abdomen and back, chest and 
extremities. The relative proportion of the number 
of pocks is far greater in the abdomen and back 
than in other parts of the body, and there are par- 
ticularly few on the hands and feet. The vesicles 
are usually dome-shaped containing a scanty amount 
of dull, white, clear watery fluid (not clear as in 
chicken-pox), looking as if the skin were bespat- 
tered with tiny acne spots, There is no primary 
umbilation and the individual pox grows to a size 
somewhat smaller than is ordinarily known in cases 
of small-pox or chicken-pox. "The further evolution 
is rapid, the pustular stage supervening within 24 
to 36 hours after the appearance of the vesicle and 

each pustule containing but a tiny whitish pus-like 
bond: and pricked it does not coll: apse so readily as 
in ehieken-pox. The initial fever does not disappear 
on the appearance of the rash, but continues be- 
tween 100 and 102 degrees for two or three days, 
at the end of which all the symptoms subside sp 
completely that the patients feel quite well and 
anxious to move about, There is no secondary rise 
of temperature coincident with pustulation as in 
amall-pox. In fact, after the third or fourth day 
from the commencement, the patients complain of 


no other inconvenience than the irritation due to 
the presence of the eruption. The eruption in 
point of its extent, development and distribution 


is quite unlike that in chicken-pox. The pox 
begin to dry up from the eighth or ninth day 
until the fourteenth or fifteenth day from the 


date of onset of disease. There is no pitting and 
the sears disappear in a week or two. The majority 
of cases have been amongst young adults, especially 
those belonging to the west coast. Three children 
between the ages of 7 and 10 were found to exhibit 
these signs at hospital and all the cases bore very 
good marks of successful vaccination. It is reported 
that the protective power of vaccination does not 
appear to be of so definite a character as in ordinary 
small-pox, although vaccination reinforeed by recent 
vaccination is stated to confer protection. 

The signs and symptoms described above are 
closely akin to a description of a similar disease in- 
vestigated in parts of South America and the West 
Indies and called by the term ** Alastrim." These 
circumstances have been reported to the Director, 
King Institute, Guindy, who has kindly undertaken 
an investigation in this matter. 

Measles.—There were 32 deaths during the year. 

Influenza.—The total number of deaths registered 
under influenza was 14 for the year, against 19 in 
1923. 

Plague.--No ease of plague, either imported or 
indigenous was reported during the vear. 

Diarrhea and Dysentcry.—3,700 deaths were 
recorded during the year from these causes, The 
largest number of deaths were recorded in January. 
August and October. 

Diarrheal diseases are almost entirely water- 
borne and a fall in their incidence ean only follow 
in proportion to the extent of the improve- 
ments that ean be effeeted in the “purification of 
our water supply and the control that ean be ex- 
ercised on the sale of articles of food and drink. 

General Respiratory Discases, excluding Tubercl 
of the Lung.—4,130 deaths were registered from 
this cause, The number of deaths from thes 
eauses has been the highest since 1919. 

Tuberculosis, including Tubercle of the Lung.— 
1,468 deaths were registered under this head, 
200 deaths more than in the previous year. 

Relapsing Fevcr.—There were 5 cases of relapsing 
fever reported during the year, and all of them wer: 
imported. 

Control over Waters.—Ever since the reduction 
of the establishment under ‘* malaria " mosquitoes 
have not ceased to flourish nor has malaria gom 
down, Madras City still continues to be an endemic 
area for malaria, and everyone who has the welfar 
of the city at heart should feel anxious to rid th: 
city of this *'seourge." Malaria is perhaps th 
only disease whose inroads into the human system ar 
so insiduous and often unfathomed that it 
or later saps the vitality of human beings and 
kills them far too prematurely. Suitable pn 
vision must be made for n special staff fo carry ou: 
remedial and preventive measures, such as cleanin: 
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of tanks and wells and such other breeding grounds, 
special attention being paid to the eradieation of 
water hyacinth, petrolizing tanks, ponds, marshes 
ind wells and reclaiming them wherever possible, 
introduction of larvieidal fish, drainage of water- 
logged lowlands; in short, eradieating by ali 
possible means every breeding ground of mosquitoes 
of whatever denomination—malaria or non-malaria 
—for is human blood-suckers they are as great a 
danger as any other publie nuisance; and not until 
this is done ean the Corporation think of rooting 
out malaria from the city, for malaria has been 
demanding a great toll of citizens’ valuable lives. 
The Cooum and the Buckingham Canal, the two 
meandering cesspools,’’ still continue to be offen- 
sive, although the Government (P.W.D.) has been 
petitioned several times for their proper main- 
tenance. Probably it is neither practicable nor 
economical to carry out any spasmodic efforts at 
cleaning these waterways short of dredging them 
and this eannot be done until a good flush and 
flow from the.upper reaches can be ensured. But 
in any case, until some practical solution of render- 
ing these neat and clean is carried out the city 
must suffer from its odours and the inseet pests that 
breed in them. 


oe 


A PracticaAL SCHEME FOR SECURING THE SUPPLY 
AND DISTRIBUTION OF CLEAN, UNADULTERATED 
Mirk iN A Lamar Ciry. 

(1) A pure, unadulterated, and abundant milk 
supply, readily proeurable by all classes, is one of 
the essential factors in any sound scheme of nutri- 
tion. .Adequate nutrition ensures proper growth 
and development of the body, and inereases its re- 
sistance to disease. No single article of diet other 
than milk combines so well the necessary constitu- 
ents of food required, especially by young and 
growing children, To these cow’s milk is next best 
to mother’s milk. And yet milk is perhaps the one 
article of food the proper use of which is almost 
entirely unknown to large sections of the population. 
Milk again is an article that is easily adulter- 
nted; whether this be by mere addition of water, 
partial extraetion of fat, addition of I a 
contamination by dirt and filth, milk retains its 
natural ‘‘milky-white " appearance, and man is 
easily deluded into false security. The average 
daily milk consumption of the population in general 
is not more than an ounce per head. Unlike in 
the west, large sections of people partake of curd 
buttermilk prepared from milk, which, being 
generally diluted, is of little nutritional value, 
although it unquestionably is an invaluable adjunct 
for promoting digestive funetions and for supplying 
those valuable accessory food factors—vitamins. 

(2) It is diffieult to assess the exact causes con- 
tributing to the neglect of this valuable dietary. 
Tgnorance as to its food value is undoubtedly the 
first; secondly, there exists the misconception that 
milk causes indigestion; thirdly, there is a tradi- 
tional belief, at least in South India, that in children 
milk causes katti—enlargement of liver and spleen 


—which really is an independent condition called 
hypertrophie cirrhosis of liver. Possibly milk is a 
channel of infection due to its reaching the con- 
sumer in grossly adulterated and unwholesome con: 
dition. Town populations seldom use milk at its 
best; too often encounter it at its worst, when filthy, 
stale or sour. Almost all the milk distributed for 
consumption is produced under extremely insanitary 
conditions and is liable in course of production, 
handling, and distribution to gross contamination 
by dirt. It is often infected with disease-causing 
germs such as tubercle or typhoid. Such is the milk 
consumed by young infants, delicate children and 
invalids. Amongst the infectious diseases of man 
communicated by animals, tuberculosis is by far 
the most important, and although there is little 
or no direct evidence in this country, experience 
and investigation in other countries have established 
that bovine tubereulosis is conveyed to the human 
subject through milk. Milk, even after sterilization, 
is liable to contamination for want of efficient stor- 
age. The milk problem is a formidable one bearing 
directly on the health of the community. Briefly 
stated the key to future improvement depends upon : 

(1) Encouraging production of larger quantities 
of milk and increased consumption, especially in 
the young, 

(2) Improving the quality of milk, as regards 
freshness, nutritive value, unadulteration and free- 
dom from danger to health. 

(3) Before suggesting remedial measures for im- 
provement, it is necessary to review existing con- 
ditions regarding milk, its production and supply. 
Throughout the length and breadth of this country 
systematized dairying as a profession or trade does 
not exist. It is almost wholly in the hands of petty 
dealers or householders who keep a few animals, 
just enough for a bare living, The father attends 
to the milking of animals, their upkeep and sale of 
milk; the womenfolk assist in getting the curd and 
butter (for ghee) and hawk these about. The aver- 
age milkman is heavily encumbered, and is con- 
tinually in the clutches of the moneylender. 

(4) Suecess in dairying depends chiefly upon 
the proper selection of the dairy herd. Cows whose 
milk-yield is low, whose dry period is long and which 
are irregular in ealving, eannot but increase the 
cost of production of milk. The best animals in 
South Indian are bad enough, there being three 
breeds at least, viz., Kangayam, Ongole and 
'' Cross-breeds.’’ The Kangayams are the worst, 
and the ''Cross-breeds ° the best milkers; the 
Ongoles are fairly steady, yielding an average of 
two measures or nearly eight pounds daily. The 
quality of milk, especially its fat-content, varies 
in aeeordanee with the stock and available food, 
In Madras and the South the chief food is paddy- 
straw and gingelly-eake; in the Northern Cirears 
and almost the whole of North India cotton-seed, 
cholam, or wheat-stalks. Milk of the Northern 
animals is comparatively rich in quality. 

(5) From a business point of view the main- 
tenance of buffaloes purely for milk would be a 
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step in the right direction. Popular sentiment, 
however, in this Presidency is against. buffalo milk 
as unsuited to children. Its use is restricted to the 
extraction of fat directly, or after conversion into 
curd or buttermilk, In other provinces its value is 
greater, since it is used in large quantities for pre- 
paration of the sweets so largely consumed by the 
people. Another important fact hindering suceess- 
ful dairying is that milk cannot be produced at long 
distances trom centres of population. In addition 
to the want of railway and other facilities for quick 
transport, milk undergoes rapid changes in this 
country, and becomes sour within about twelve 
hours after production, especially amidst the un- 
hygienic conditions generally prevailing. 1t becomes 
further contaminated in the home for want of proper 
care and protection, 

(6) From these circumstances, combined with the 
facts that there are no suitable penalties for adul- 
teration, and that the publie demand a large mea- 
sure for a small sum, springs the whole system of 
adulteration and fraud, The adulteration generally 
consists of adding water or butfalo’s milk after 
removing fat and diluting suitably. Undoubtedly, 
the dairyman could not live but for the adulteration 
he practises. The problem of adequate milk supply 
has therefore to be considered from the aspect not 
only of publie health, but also of economies. If 
milk is to be supplied unadulterated, then to make 
production economic, (a) the price must be in- 
creased, or (b) better business methods introduced 
and good milking-stock bred. Perhaps under exist- 
ing economic conditions comparatively few people 
can pay an increased price, ‘The publie need to 
learn that, in comparison with other fat and pro- 
tein-yielding foods commonly employed by poorer 
classes, pure, wholesome milk has always been rela- 
tively cheap; more especially should people learn 
that milk plays an important rôle in dietetics as 
a '' protective " food, in supplying the food-acces- 
sory substances (vitamins) which are required for 
growth of the body and for its preservation from cer- 
tain affections and which are liable to be wanting 
in other articles of diet. With better business 
methods pure milk can be supplied at current 
prices, 

(7) Milk for human consumption should be pure, 
clean, wholesome and unadulterated, drawn from 
healthy cows under sanitary conditions; drawn by a 
clean method of milking into clean vessels; cooled 
at ‘the farm; protected during transit, delivery and 
in the home, from all forms of infection and con- 
tamination. Contro! can be exereised (a) by the 
sanitary authority effectively administering local 
powers of control over adulteration, uncleanliness, 
infection; (b) by the dairy trade working on 
economic, clean and scientifie business lines; 
(c) by the consumer demanding pure milk, he 
himself protecting it from contamination; (d) by 
commmunal enterprise producing or demanding 
‘certified "" milk. 

(8) This fourfold 
practised by individuals. 


control cannol obviously be 
The question is one of 
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national importance, and calls for a national policy ; 
for ** malnutrition is wider im incidence and more 
devastating im issue to a community than food- 
borne disease." An enlightened milk poliey should 
aim ut the following: (a) lo economize cost oí 
production in order to (i) increase its consumption, 
(ii) bring supplies within the reach of the poorest 
families; (b) to improve and control hygienic pro- 
duction and quality; (c) to edueate the publie 
With regard to the nutritive properties of milk; 
(d) to merease supply in order to meet the extended 
constunption which should follow improved quality 
and publie enlightenment; and (e) to prevent ex- 
ploitation of the producer by combination or trust. 

(9) Dairy farming should be developed as one oi 
the most important, productive, stable and economic 
branches of agriculture. The broad lines of hygienic 
milk reform are: (a) Clean, effective dairying at 
the farm and the retail dairy—the supervision and 
control of milk production at the source; (biim 
proved methods of distribution to avoid deteriora 
tion and loss through souring, &e.;. (c) stringent 
legislation and effectual administration of Milk and 
Dairy Orders, regulation of milk under Food ani 
Drugs Act, control of condemned milks; (d) proper 
cure and protection in the home. 

(10) Unfortunately in Indian towns there sre 
material differences in methods of dairying and 
supply. While in Northern India milk and milk- 
products produced in the byre are conveyed to 
milk and curd shops (dood and dahi khanas) and 
there retailed to consumers, in Southern India mil} 
is cither produced at the consumer’s house in his 
presence or conveyed by the producer or his 
agent, When it is invariably adulterated. In a 
country where every particle of surplus milk may 
be converted into curd or buttermilk, dairying ought 
to be easy and profitable, Curd, buttermilk sod 
ghee—all milk produets—are daily articles of Indu 
dietary, especially vegetarian dietary, 

(11) For reasons already enumerated, it is sous- 
what difficult to propound a seheme for universal 
adoption in Indian towns. The only means ot 
meeting the situation is to organize dairying as 4 
business concern. Dairy farming, coupled with breed- 
ing of stock, would improve the milking capacity 
of cows and make the whole concern profitabl». A 
dairy farm should preferably be located on the out- 
skirts of the town for which the supply is intended. 
There should be sufficient pasture land available 
for immediate grazing and future extensions. The 
dairyman, who in his own interest should live on the 
premises, should not only produce the milk at the 
farm under sanitary conditions, but should also pro- 
vide facilities for transporting it to the several shops 
where it is sold by retail or to registered customers 
The milk immediately after it is drawn from cows 
should be mixed, screened, put in suitable covered 
cans, locked and sealed, and placed in cold storage 
awaiting dispatch, For smaller consumers who con- 
tract for a regular supply daily, the milk should b 
canned or bottled at the dairy, and delivered at 
their houses, 
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Cans or bottles should be in duplicate; while 
one with milk is delivered, the empty is returned 
tu the larm for cleansing and use for the next 
supply. ‘These cims should. have good locks and 
duplieate keys, one with the dairy niu or manager, 
and the other with the householder. AM utensils 
in the dairy or shop should be thoroughly sterilized 
in boiling water or steum before being brought into 
use. The utmost attention should be paid to 
niinutest details to achieve two ends; (1) to prevent 
contamination, the chief sources of which are the 
udder and teats of the cow, the hands of the milker, 
the atmosphere and utensils and vessels in which 
the milk is collected and trausported; (2) to pre- 
vent fraud and adulteration at all points from pro- 
duction to delivery to cousumers. Retail shops 
should be opened at publie and private markets and 
at other places reasonably approachable, Fresh 
inilk should be available both in the mornings and 
evenings. All surplus milk should be promptly 
curdled or defatted, and the resultant produce sold 
ut the shops or to professional hawkers. The dairy 
should have a creamery, and the butter manu- 
taetured sold as such or as ghee. There should be 
one or more motor or horse-drawn vehicles for quick 
transport to shops and for house-to-house delivers 
morning and evening, 

(12) Eficetive pasteurization [or sterilizing milk 
before delivery needs gre it care and technical skill; 
as practised even in England, it is considered un- 
satisfactory and unreliable as a means of protection 
te the consumer. The range of temperature should 
be such as not ouly to ensure destruction of patho- 
venie bacteria within the limit of time of exposure, 
but to preserve taste, physical properties and its 
vitarnine-content, Moreover, fresh milk is more 
resistant to growth of bacteria than that whieh be- 
comes infected after pasteurization, Milk produced 
under clean conditions, properly cooled and des- 
patehed in clean, airtight vessels will retain the 
property of freshness long enough for all ordinary 
purposes of transport, delivery and household. stor- 
age. “ Freshness in milk is in common experience 
determined less by age than by the care and cleanli- 
ness with which it is produesd and subsequently 
handled.” 

The average Indian will not. purchase anything 
but raw milk, which he generally boils before use 

(13) Dairying means heavy money outlay, and 
want of money is a great obstacle to publie health 
progress, Dairying should be started on Joint Stock 
Company or an Co-operative lines. Where an enter- 
prising person comes forward to start a dairy, the 
State should encourage him and afford facilities bà 
securing enough land free or at à nominal rent —at 
least until the business is established. 

To be more paying and to keep down average cost 
of pure milk, it is desirable to have a few she- 
buffaloes (: about 20 per cent.) of good stock, yielding 
large quantities of rich milk, as the products thereat, 
viz., butter, ghee and curd, find a ready sale and 
bring in quick returns. Within a few years stock 
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may be bred on the farm, There should be two 
or more breeding bulls of high pedigree, imported 
if necessary, for ercss-bree ding. Herd and pedigree 
registers should be maintained and unprofitable cows 
weeded out. Bulky, concentrated food should be 
prepared previously. Milking herd should be stall- 
fed and allowed to graze on green pastures. Dry 
herd and young stock should be put out to graze 
freely, as this would tend to economy in upkeep, 
They should be properly housed in airy, well-venti- 
lated, paved sheds, cared for and supervised. The 
creamery and store-room should be strictly tly- 
proof, All dung, nemure, e., should be regularly 
collected, stored. away from the sheds, then sold or 
used as manure, He-ealves should be fattened and 
xold for profit ; cow-ealves added to the herd, 

(14) The number of such dairies required for a 
flown depends upon the population and demand. 
At the. same time it would be impracticable to 
wipe out at once the petty trader. "The existing 
unsatisfactory, unhygienie conditions should be re- 
moved by rigorous administration of statutory legis- 
lation governing dairies, cow-sheds, milkshops, &c. 
These people should be educated to understand that 
a dairy where animals are under ideal sanitary con- 
ditions, and where milk is produced under serupu- 
Jously elean conditions, will, in the long run, be 
more paying than those located in congested loeal- 
ities where animals are overerowded in filthy yards 
and where cleanliness is impossible; animals in the 
former will be healthier and longer-lived, and they 
will yield comparatively more milk with better 
keeping qualities than in the latter, where on 
account of sickness and probable death of animals, 
dairving would be unprofitable and impossible. 
The local authority could also assist. such people 
by constructing and letting out on normal rents 
sanitary byres to accommodate a hundred: animals 
cach in different parts of the town, 

(15) Effective legislation should have precedence 
over everything else. To increase consumption milk 
should be attractive, appetizing, with good keeping 
qualities and of recognized economie value, These 
problems involve the passing of Dairy Orders and 
Regulations and their effective application, 

Legislation to control and regulate milk supply 
should be all-eomprehensive and embrace the follow- 
ing :—4(1) Registration by the sanitary authority of 
all persons carrying on the trade of cow-keepers, 
dairvimen, purveyors of milk and their licensing, 
(2) Regulations preseribing paving of floors, lighting 
aud ventilation, airspace, cleaning, drainage and 
Water supply in the dairy and cow-shed, (3) Secur- 
ing cleanliness of milk-store, milk-shops, steriliza- 
tion of all utensils. (4) Cleanliness in milking, by 
thorough washing of udder and teats of cows, and 
(5) Precautions to be taken by dairymen, purveyors 
of milk and salesmen against infection or con- 
tamination at all stages. (6) Periodical and regular 
inspections by the sanitary authority and veterin- 
ary imspectors with regard (a) health of cattle, 
(b) prevention of sale of milk from diseased animals, 
(c) weeding out. tubercular ones, Prevention of 
dairying in or upon living premises, and prohibiting 
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persons suffering from infectious diseases [rom 
taking any part in the trade, (8) Adequate facilities 
for keeping milk cool and for prompt and speedy 
transit and delivery. (9) Regulations for prevent- 
ing aduiteration and impoverishing milk of its 
nutritive value; fixing of standards, milk not sold 
as skimmed, separated or eondensed milk should be 
presumed to be not genuine if it contains less than 
(a) 3 per cent: milkfat, (b) 8:5 per cent. milk 
solids other than milkfat. Use of preservatives 
wholly interdieted, (10) The sale and use of con- 
densed milk should be discouraged by every means, 
and its use for infants and invalids prohibited. 
(16) Last but not the least important is prompt 
care and protection of milk in the home, Pasteuriz- 


ing at the home is conveniently effected thus: Plac 
the milk ean, well-stoppered, in a deep saucepan, 
put some very hot water, put over fire until water 
comes to ithe boil, Remove saucepan and set 


` aside for fifteen minutes; then cool rapidly. The 


temperature of milk barely exceeds 170° F. and 
its physico-chemical properties are not changed. 
The method is fool-proof, Milk should never b 
boiled. The can should thereafter be kept in à 
eool place, well covered and protected from flies, 
dust and other contamination. 

In short, the consumer ean control his mili 
supply by his demand; the trade ought to me: 
the demand; the loeal sanitary authority should 
play an active part in its control. 
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ANNUAL RETURNS OF 


THE HOSPITALS AND 


DISPENSARIES IN BIHAR AND ORISSA FOR 
THE YEAR 1924. 


By Lieut.-Colonel J. MASSON, M.B., F.R.C.S.E., I.M.S. 
Officiating Inspector-General of Civil Hospitals, Bihar and Orissa. 


THE year opened with 546 and closed with 580 
hospitals and dispensaries of all classes, an increase 
of 34 against 61 in 1923. 

The number of patients treated at the State 
public, local fund and private aided dispensaries 
rose from 3,596,552 in 1923 to 4,102,732 in 1924 
The increase of 516,180 took place in the general 
and standing dispensaries, | 

The remarkable deerease in the attendanee at 
the travelling dispensaries was due to the closure 
of some of these dispensaries whose retention was 
considered no longer necessary. 


DISEASES. 

The vear under report was not so healthy as the 
previous one, the death-rate amongst the general 
population being 2910 against 25:00 per mille. 
The increase in the mortality was for the most part 
due to the prevalence of eholera and small-pox in 
epidemic form during the year in several districts 
of the province. 

Cholera.—The number of deaths from cholera 
amongst the general population which had decreased 
from 20,805 in 1922 to 8,108 in 1923, rose to 77,480 
in 1924. The attendance at the hospitals and dis- 
pensaries also increased from 3,697 in 1923 to 
25,135 in 1024. It is, however, satisfactory to 
note that in spite of the large increase in the num- 
ber of patients admitted into the hospitals, the 
number of deaths amongst them was much less, 
being 241 only, as compared with 315 in 1928. 

Plagque.— This was Jess prevalent in 1924, the 
death-rate being :3 only, as compared with ‘8 per 
mille in 1923. The number of patients treated at 


hospitals and dispensaries was 3,298 with six 


deaths, against 4,770 and sixteen, respectively, in 
the previous year, 

Small-pox.—The death-rate from smiall-pox was 
"2 against ‘09 in the preceding year. The dispen- 
sary attendance also increased from 407 to 675. 

Malaria.—The tctal number of patients treated 
for malaria in hospitals and dispensaries w» 
1,139,005, as compared with 932,508 in 1925 
These figures are in keeping with those for deaths 
imnongst the general population from fever whieh 
numbered 660,635 and 599,840. respectively. 

Influenza.—23,104 cases of influenza were treated 
in hospitals and dispensaries in 1924, against 20,43) 
in 1928. As in the previous years, vaccine was 
supplied by Government free of eost to all eii 
surgeons und superintendents of jails for use in th: 
institutions under their control. 

Venereal | discases.—The number of patients 
treated for venereal diseases decreased from 64,172 
to 63,821. The grant of Rs, 12,000 sanctioned by 
Government for affording special treatment of thes 
diseases was distributed to all Sadr hospitals ane 
also to those sub-divisional hospitals where assistun: 





surgeons are employed. The money allotted & 
spent with good result, 
Kala-azar.—28,669 patients were treated fo 


kala-azar in 1924, against 20,619 in 1923. Th 
treatment by intravenous injection is being cor 
tinued as usual. Arrangements are now beir: 
made for the treatment of this disease with 
orea stibamine, which is considered as being th 
most serviceable antimony preparation at preser 
available, 

Tubercle of the lung.—The proposal for the estai 
lishment of a sanatorium for the treatment 
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tuberculosis cases at Sabour has been abandoned 
as this place is not considered suitable for the 
purpose. An annual grant of Rs. 1,500 has been 
sanctioned by Government to the King Edward 
Sanatorium Dharmpore (Simla), for reserving one 
bed for the non-paying patients from this province. 
A scheme for the establishment of à sanatorium at 
Itki in the district of Ranchi has been put forward 
and is being considered. During the year under 
report 10,333 patients were treated in hospitals 
and dispensaries in the province against 8,994 in 
the previous year. 

Filariusis.-—lhe Filariasis Hospital at Puri was 
primarily instituted for the investigation and treat- 
ment of filariasis, but its scope has been consider- 
ably extended, and there is now in existence a com- 
pact unit doing magnificent work, All injections 
are carried out here. The three main investigations 
now conducted relate to (1) filariasis, (2) ankylo- 
stomiasis with the allied Necator americanus, and 
(3) Strongyloides stercoralis. In Orissa it 
essential that the latter parasites should be 
thoroughly investigated, as they probably account 
for the poor physique of the Oriyas 

Leprosy and Leper Asylums.—In 


Seems 


accordance 
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with the resolution brought forward in the local 
Legislative Council in 1928, additional facilities 
for the treatment of leprosy at Sadr and sub-divi- 
sional hospitals have been introduced and the 
scheme is being given a fair trial. The results 
obtained will be reported in due course, The 
asylum at Lohardaga having been closed, there 
vere nine asylums only at work and 8,225 lepers 
received indoor treatment at these institutions in 
1924. 
OPERATIONS, 


The total number of surgical operations per- 
formed during the year under review at the State 
public, local fund and private aided hospitals and 
dispensaries was 249,507 with 378 deaths, as com- 
pared with 205,814 operations and 346 deaths respec- 
tivelv in 1928, 


RADIUM INSTITUTE. 


The work at the Ranchi Radium Institute has 
been carried on very satisfactorily under the manage- 
ment of Lieut.-Col. J. C. Vaughan, I.M.S, (retired). 
Two hundred and fifty-three new cases were treated 
during the year, against 189 in 1023. 
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ANNUAL REPORT ON THE WORKING OF THE PATNA 
MENTAL HOSPITAL IN BIHAR AND ORISSA FOR 
THE YEAR 192 


By H. R. DUTTON, M.R.C.P.Lond., D.T.M. & H.Camb., Lieut-Colonel, I.M.S. 
Superintendent Patna Mental Hospital. 


Popunation, 

Tne number of patients at the commencement of 
the year under review was 284, i.c., 237 males and 
47 females. Sixty-three males and 7 females were 
admitted during this year, against 65 males and 
+ females (ineluding two cases of readmission) in 
1923. There were no eases of readmission during 
the year. 


{ECOVERIES AND DISCHARGES, 


The total number of recoveries was 35. Besides, 
2 were transferred to Gobra Leper Asylum (Bengal), 
L was made over to friends having improved, and 
| was so discharged '* not improved." There was 
cne ease of escape, 

The question of discharge of those patients 
(mostly females) who have recovered but are more 
or less friendless and homeless, is a difficult pro- 
blem to solve. It is considered unwise to throw 
them out on the world, because if discharged the 
stigma of being in a mental hospital is likely to 
stand in their way of getting any employment or 
a shelter and in consequence they will gradually 
swell the number of beggars, or most likely of 
criminals or ‘readmitted ’’ cases On the other 
hand, all authorities agree that they should never | 


be kept within the precinets of a mental hospital 
where the surroundings are certainly not congenial 
and common humanity demands that they should 
be segregated from insane persons as soon as they 
are Convalescent. Under existing conditions they 
soon contract an ** asylum habit and thus become 
a continuous burden to the State. 

The desirability of construction of separate con- 
valeseent wards, outside the boundary wall of the 
hospital, is therefore suggested for the consideration 
of the Government, and the opening of classes in 
varjous branches of home industry under a properly 
trained work-master and work-mistress, and atten- 
tion is drawn of the generous publie to the urgent 
necessity of starting “ Homes " and agricultural 
farms for these unfortunates. 


AND MORTALITY. 

Three hundred and seventy-six patients, viz., 
290 males and 86 females, were treated for dis- 
cases othes than mental against 480 in 1923. The 
main diseases during the years 1921-24 show a 
deerease in their incidence, i.e., dysentery, m- 
fluenza, malaria, ankylostomiasis, diarrhaa, tuber- 


SICKNESS 


eulosis, cholera. : y 
Of 17 cases of ankylostomiasis, 8 were admitted 


in the mental hospital with the infection, and 1 
case Was infected while staying in the hospital, 
The remaining 8 were from old cases who had 
recovered under treatment (several examinations ol 
stool at different periods giving. n.gative result) 
but amongst whom the disease either recurred or 
who reinfeeted. themselves during the year, 

lt is always a difficult problemi to keep down 
the incidence of ankylostomiasis and dysentery 
amongst the patients of a mental hospital, quite 
a considerable number of whom are of filthy habits, 
passing stools in wards, open paths or in the fields, 
drinking drain water, cating garbage and leaves, 
and are also of caprophagic and geophagie habits. 
' Of tuberculosis 3 were admitted with 
infection. 

There were 5 deaths, against 20 in the previous 
year, There was no case of death amongst the 
* Observation " cases. From available records il 
appears that the death-rate in 1924 has been the 
lowest since 1912. 


Cuses 


CnrMINAL. LuNatics, 


In this connection a few observations must be 
made in regard to ‘criminal lunatics. Except 
in those eases where the accused persons are too 
insane to draw the attention of the trying courts as 
to their mental condition, a plea of insanity is taken 
by the defence after some time has elapsed since 
the commitment of the crime, and the court then 
directs the investigation of the mental condition 
of the aceused. It becomes an extremely difficult 
problem for the medical men concerned to form 
any opinion at the stage as to whether or not the 
aceused was of unsound mind at the time he com- 
mitted the crime, and even if he was so whether 
his unsoundness of mind was of such a nature is 
to have negatived his criminal responsibility, There 
is a possibility of miscarriage of justice one way 
or the other in such cases. Or cases muy occur 
where no such plea of insanity having been taken, 
and the mental disorder being of a trivial nature 
at the time of trial to escape attention of the 
court, people have been convicted, but while in 
prison undergoing the sentence they show unmis- 
takable signs of such types of mental disorder 
which cannot but be of a long standing in nature. 
Amongst people convicted of crime, but kaer show- 
ing symptoms of insanity, some suffer from dem ntis 
precox, epilepsy and dementia paranoides, Now 
all will agree that the diseases mentioned above 
ure of very, very long standing in nature, starting 
possibly from childhood. li becomes then a per- 
tinent question to ask as to whether or not these 
crimes were the direct result of their diseases, and 
if so they should not have been convieted at all, 
Then again the question of ‘‘malingering ° mostly 
among the convicts is a problem to be always kept 
in mind, the detection of which requires special 
observation and knowledge of mental disorders on 
the part of the prison authorities, It is not im- 
frequently that cases of malinzering have been 
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mistaken for true insanity due to either want | 
special knowledge or intelligent observation or cv. 
fusion of the eonviets with the warders stafi. 

To obviate the above-mentioned defects all prison 
doctors should undergo a thorough post-gradus' 
iaining in a mental hospital, and that they shou. 
examine and record the mental condition of 
prisoners, specially the under-trial prisoners, w 
matter Whether a plea of insanity is taken or no! 
And iu case of the latter, if they have reason t 
suspect any unsoundness of mind, they shou 
voluntarily inform the trying courts their findins 
and opinion, 

Porm of Insanity.—The principal types ot insani 
annone the patients admitted during the year 1:25 
were imubecility, dementia pracox, Mamie depres- 
sive, confusional insanity, epilepsy, paranoia and 
dementia paranoides, 

.Etiological Factors. —One was admitted 
Who developed insanity shortly after an acute st- 
tack ol malaria, and whose blood examination st 
the time of admission showed ‘the presence o 
numerous malignant tertian parasites. His father 
Was of a neurotic temperament, as was subsequent!) 
admitted by the patient, but in my opinion malarii 
toxin was the exciting cause. The other commo: 
uses were puberty and adolescence, climactenc, 
senility, child-bearing, mental stress and strain 
malnutrition and starvation, 

Race.—Vitty Hindus, 12 Mohammedans, 3 Indiat 
Christians and five of other castes were admitte 
during the year, 

Clothing and bedding.—An attempt has been 
made to issue dhoties, shirts and coats to all 
patients instead of the regulation prison garb 
formerly in use, viz., janghias and kurtas. Flannel 
and tweeds of various shades were purchased ani 
warns Costs were prepared locally, — introdueins 
greater variety of pattern and individuality in ft 
ting.  Sufticient number of blankets were issued 
but no bedding eouid be provided owing to string 
eney of funds. 

Diets.—An improved scale of diet was introduced 
and the total amount as well as the smount oi 
staple articles of diet were sufficient, Milk wi? 
given to the vegetarians in place of fish or mutton. 
But ] regret to sav that the diet generally suffered 
irom s depressing monotony owing to the lack 
of a properly equipped. kitehen and insufficiency 
in number of trained kitchen workers. Much ear- 
not be expected from one eook getting a pay ^ 
Rs. 12 who has to cook for 300 patients daily. 

clnfusements.—Due to the want of a reereati tu 


Case 


hall and available space for outdoor games * amuse 
mentis could not be properly developed. Patients 


were taken in batches to a theatrical performance: 
which thev cnjoyed immensely. Musical instru- 
ments, gramophone records and playing cards wer 
issued to them. The therapeutic effect of proper! 
conducted amusements and of indoor and outdoor 
gaumes Cannot be overstated and it is hoped tha’ 
in the new hospital at Kanke this department wil’ 
be properly developed, 
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MANDATED TERRITORY OF WESTERN SAMOA. ANNUAL 
REPORT OF THE DEPARTMENT OF HEALTH FOR 
THE YEAR ENDED MARCH 31, 1925. 


By T. RUSSELL RITCHIE, 
Chief Medical Officer. 


Pusuic HEALTH. 


THe previous year was marred by an epidemic of 
baeillary dysentery, but this year has been the most 
satisfactory one experienced for many years. The 
territory was singularly free from serious illness or 
even minor epidemics, The figures given in the 
table of attendances at the hospitals and dispen- 
saries throughout the territory do not indicate any 
increase in sickness. The natives freely avail them- 
selves of the facilities offered for treatment, and 
report for very minor complaints, 


Inrectious DISEASES, 


The return given does not include all cases of 
infectious diseases occurring in the territory, but 
only those which have been reported by European 
medical officers, i.e., enteric fever, pulmonary 
tuberculosis, lobar pneumonia, broncho-pneumonia, 


measles, dysentery, influenza, leprosy, puerperal 
fever, chieken-pox, mumps, tetanus, gonorrhaa and 
erysipelas. 

N twenty-eight enses reported as 





enteric fever, in only eight was the diagnosis con- 
firmed by bacte riologieal or serological investigation, 
OF the forty-two eases of pulmonary tuberculosis 
reported, the vast majority are dingnosed 
clinically, 

Ankylostomiasis.— During 1923, slightly over 

eighteen thousand natives were treated for hook- 
worm, The treatment was then discontinued, as 
the pressure on the department for the treatment 
of yaws made it impossible to carry out both cam- 
paigns with the staff available. During 1924 fresh 
supplies of drugs were purchased from the Inter- 
national Health Board (Rockefeller Foundation), 
ond treatment was recommended in November. 
During the remaining five months of the year 16,205 
natives were treated, 

Yaws (Frambusia tropiea).—In April, 1023, as a 
result of the natives agreeing to a medical tax of 
€1 per adult male, free medical treatment was in- 
stituted, and steps were immediately taken to 
organize a systematic campaign against this dis- 
ease, Although a considerable amount of work had 
been done be fore that date, systematie work was 
impossible, as most of the natives were not pre- 

pared to pay the charges made for treatment. 
This preliminary work was of value in disseminating 
amongst the population à knowledge of the (to 
them) miraculous results obtained from injections 
of novarsenobillon. It was found impossible to 
cover the whole territory in the year, but in those 


Causes 


distriets attende. to 82,366 injections were given. 
This year the whole area was covered, and 21,222 
injections given. The figures are more instructive 
when given in a different way. The “ first round’ 
—that is, the treatment of the whole territory for 
the first time—resulted in 36,304 injections being 
covering a period of fifteen months. The 
“second round ” was 17,284. During 
numbers of small children with 
secondary lesions were 


given, 
figure for the 
the first round 
primary and commencing 
not offered for treatment, but during the year 
under review such children were offered mueh 
more freely. Such an impression was made on 
the natives by the results of treatment that the 
Fono of Faipules, or native advisory body, agreed 
to the introduction of stringent regulations for the 
control of this disease, and these reguli ations have 
now been passed by Order in Council in New 


Zealand, and will be enforced during the coming 
venr, 


Filariasis. —The Research Expedition of the Lon- 
don School of Hygiene and Tropical Medicine, under 
Dr, P, A, Buxton, continued its work during the 
year. 
Leprosy.—During the year seven. lepers were 
transferred from Samou to the Leper Asylum on 
the Island of Makogai, in Fiji These consisted 
of four Samoans, one half-e: iste French Samoan, 
and two Chinese labourers, all males. Two lepers, 
both Samoans, died at Makogai during the 
year, 
The number of lepers from Samoa under treat- 
ment at Makogai at the end of the year under 
was: Samoans, five males, one female: 
two males, one female; Chinese, five 
one male; total, thirteen males 


male 


review 
half-eastes, 
males; Rarotongun, 
two females, 

In addition to the above, five lepers (one male 
and two female Samoans and two male Melanesians) 
are isolated in Western Samoa pending transfer to 
i after the hurricane season has passed. While 
awaiting transfer these lepers are under treatment. 





Virar Statistics (SAMOAN). 


The year under review has been an exceptionally 
satisfactory one. The number of live births (1,900) 
constitutes a record for Western Samoa, and the 
number of deaths (766), although not a record, i 
well below the average. The marked absence of 
serious sickness and even minor epidemies, the pro- 
vision of dispensaries in outlying districts, ‘and the 
hookworm ‘and vaws, are all 


campaigns against 
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factors in helping to bring about the present 
position. The reduction in the number of adults 
due to the influenza epidemic of 1918, and the in- 
crease in the percentage of children in the com- 
munity, tends to an inerease in the death-rate, but 
it is hoped that the child welfare campaign to be 
commenced during the coming year will gradually 
produce the opposite effect. 


POPULATION. 


During 1924 the natural increase amounted to 
1,134. The population at December 31, 1924, was 
estimated to be 34,817, 


BIRTHS. 


The births of 1,900 living children were regis- 
tered during the year. This number of births is a 
record for Western Samoa. 


DzaTHs. 


The number of deaths registered during 1924 was 
766. Last year's figures were abnormally high, 
owing to an epidemie of dysentery (bacillary). 
This year the number of deaths is considerably 
below the average. With a birth.rate of 55°38 per 
thousand it was to be expected that there would 
be an increase in the number of children dying in 
the first year of life. That such did not happen is 
shown by the infant mortality rate being only 155 
per thousand births, a figure considerably below 
the average, and one which compares favourably 
with many more advanced communities. Since the 
chief loss of life in Western Samoa occurs between 
the ages of six months and two years, it is antici- 
pated that the coming year will not be as satis- 
factory as this one, but steps are being taken to 
reduce the wastage at this period of life, 





REPORT ON THE LABORATORY, GOVERNMENT 
HosPrTAL, Apra.—AprIL, 1924, To MARCH, 
1925. 

By P. A- Buxton, M-R.C.S., L.R.C.P., 


D.T.M. and H. 


Samoa from The London School 


(Expedition to n 
iene and Tropical Medicine.) 


of Hygi 

The laboratory has ‘been mainly busied with 
research into filariasis and other conditions, and 
the research work is not included in this report, 
We have also dealt with such specimens as have 
been sent in from the wards and out-patient depart- 
ment, and it is these specimens alone which are 
the subject of this report. The following examina- 
tions have been made :— 

Blood Examinations.—For filaria, 23; for filaria 
(positive), 7; red count, 1; white counts, 5; dif- 
ferential white counts, 25. Blood-cultures: nega- 
tive, 8; positive (Bacillus typhosus), 1. Agglutina- 
tions: negative, 30; positive (B. typhosus), 9% 
(Bacillus paratyphosus A) 3; (B. paratyphosus B) 2. 

Fecal Eraminations.—For worm-eggs: negative, 


58; hookworm present, 96; trichuris, 55; ascaris, 24. 
For protozoa: negative, 8; lamblia present, 1; 
Entameba coli, 3; Entameba histolytica, 1. For 
bacteria: number plated, 26; Bacillus pyocyaneus 
found, 2; B. paratyphosus (non-agglutinating), 1. 

Urine Exzaminations.—General, 133; for or- 
gunisms, by smear, 3; for organisms, by culture, 2. 

Various Examinations.—For leprosy: total, 26; 
positive, nasal smears, 3; skin-scrapings, 3. 
Pus: cultures, sundry, 15; smears, sundry, 16; 
smears, urethral, 8; smears, urethral, gonococcus, 
positive, 5.  Gland-punetures, 3.  Serous fluids 


examined 4. Smears from yaws cases, 25. Sections 
cut, 12. Post-mortem examinations, 4, Fluids for 
percentage of aleohol, 9. Sputa for T.B. : negative, 


32; positive, 8; streptococci, positive, 1. 

The following points deserve comment: There 
ire a number of cases which clinically resemble 
typhoid, but from which no organism can be re- 
covered by blood-culture early in the disease; these 
cases give negative Widal reactions later on. There 
is also a common type of enteritis, with or without 
blood in the stools, which cannot apparently be 
attributed to any of the organisms which generally 
give rise to these conditions. The two stools from 
which B. pyocyaneus (and no other abnormal or- 
ganism) was isolated were those of mother and child. 
acutely ill at the same time. A second child died, 
apparently of the same condition, before the stool 
could be examined. There is much research yet 
to be done upon the intestinal bacteria in Samoa. 

The only ease from which E. histolytica was 
recovered was a sailor, native of Manahiki, who 
arrived in port suffering from amoebic dysentery. 
As O'Connor has already reported, this disease is 
rare or non-existent in Samoans. He only found 
E. histolytica in 9:6 per cent, of 229 stools 
examined. 

Of the five urethral smears in which gonococcus 
was found, four were from pure-bred Samoan males 
It is sometimes said that Samoans are immune, 
but possibly they are infected more often than we 
realize; but, if so, they certainly do not suffer 
from orchitis, strictures, and grave complications 
which would bring them into hospital. 


THe TREATMENT OF YAWS (FRAMBGSIA TROPICA) IN 
WESTERN SAMOA. 


By Jonn 8, AnusTRONG, M.B., 
Resident Medical Officer, Apia, 
HISTORICAL, 


Wilkes, in 1839, describes an eruptive complain: 
called ilamea, which covers many of the childrer 
under the age of ten years, and particularly attacks 
the face and head. He says: ‘‘ The mode in which 
it is treated is singular; the child is rubbed with 
the husks of the coconut until all the scabs arè 
removed; a soft preparation of breadfruit is then 
applied, after which they are washed," This hss 
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been the Samoan method of treating yaw papules 
until quite recent times, and may even now be 
practised in some of the outlying districts. The 
word ilamea was probably used in mistake, as the 
Sumoan uses it only to describe an impetiginous 
condition of babies. In 1866 Pritchards describes 
the disease called tona (the present Samoan word 
ior yaws) ''whieh attacks the native children 
almost without exception." Kraemer believes that 
the disease has long been endemic in Samoa, be- 
cause the oldest word that the Samoans have for 
the disease is patu, which is the word used in the 
Sunday Islands for yaws. This would indicate that 
the Samoans acquired the disease when they were 
in eontaet with this race—probably before the time 
of their migration to the Samoan Islands. On the 
other hand, Pratt gives the meaning of patu as ‘‘ a 
fatty tumour," and does not mention it in con- 
nection with yaws. Koniger believed that the intro- 
duction of yaws into the Samoan Islands was quite 
recent. 

In trying to arrive at any decision in this matter 
two points seem worthy of note:— 

(1) That every description of the disease in Samoa 
states that it is practically a disease of childhood, 
indicating a long period of endemicity. 

(2) The Samoans certainly had an old name of 
JLupani for the disease, which was used before tona 
—the latter word probably came into use during 
the Tongan wars, the last of which occurred many 
years before the recorded arrival of Europeans in 
Samoa, and this is the only authentie record of 
an early contact of the Samoans with a foreign race. 

On the whole, the evidence seems to point to 
yaws having been long endemic in Samoa, and pro- 
bably the Samoans brought the disease to these 
islands or aequired it soon after they arrived. 


THE TREATMENT OF YAWS IN SAMOA BY EUROPEAN 
MEDICINES. 


Davies, in 1892, reports that he successfully 
treated the chronic ulcers of the Samoans. Kraemar, 
in 1902, used potassium iodide and a local applica- 
tion of salicylate, as he states that he did not like 
to give mercury to children; but the effect of this 
treatment was reported successful merely on ob- 
servations of a single case of secondary yaw rash. 
In 1910 Poleck stated that he was obtaining cures 
in twenty days by the use of potassium iodide 
0:59 grm. and calomel 0:01 grm. internally, and mer- 
eurial ointment for ulcers. The cures by these 
methods do not appear to have impressed the 
Samoans, as they continued to favour their own 
method of treatment. Shortly before the Great 
War the German doctors started to give injections 
of arsenical compounds of the salvarsan type. 
These injections were probably given to only a very 
small proportion of the population, but were be- 
coming popular amongst the Samoans. 

During the military occupation of Samoa by 
New Zealand troops army doctors were sent round 
the islands to give novarsenobillon injections when- 
ever it was reported that yaws was prevalent in a 





district. On these expeditions a single injection 
was given, and usually no charge was made. This 
did a great deal to popularize this method of treat- 
ment. When the Civil Administration was formed 
in 1920 these expeditions were continued, but it 
was noted that the effect of the injections did not 
last very long in a distriet. In order to try and 
make the cures more permanent each case was 
given three doses instead of one, but, as the cost 
of the drug was becoming a large item in the 
medieal expenditure, it was decided to try and 
enforce the payment of fees for the injections. This 
caused a serious falling off in the number of cases 
treated. It was then decided to do the children 
free, but charge the adults the cost of the drug 
used; but even this led to very little improvement 
in the number of cases treated. 

The desire for this method of treatment played 
a great part in prompting the support of the 
Samoans for the passing the Samoan medical tax, 
which has enabled us to give free treatment, That 
the passing of this tax has been of great help in 
combating yaws is shown by the following incidents : 
Two native officials sent requests that a doctor 
should be sent ¢o their village to give injections for 
yaws, as the disease was very bad in the districts. 
The first official estimated that he had at least one 
hundred cases; the second did not mention any 
number. When the doctor arrived he found that 
there were eleven cases in the first village and 
twenty-three in the second; and on making inquiries 
he was told that the others had not come, as they 
could not pay the fee and were ashamed to ask for 
free treatment. Eventually a few more were col- 
leeted and given treatment without charge. Under 
the system of free treatment at the first visit, eighty- 
six cases were treated at the first and 117 cases at 
the second village—and this in spite of the fact that 
injections were being given at villages every three 
or four miles, so that the cases in question were 
drawn from a district with a two-mile radius, instead 
of five or ten miles, as at the previous visits. 

Treatment.—At the present time we give to each 
case of yaws three doses of novarsenobillon, with 
an interval of a week between each dose. This is 
tlie standard treatment given at all our hospitals and 
dispensaries (on one or two days a week) all the 
year round, 

To make certain that the treatment is available 
to the whole population we send parties, consisting 
of a European doctor and one to three Samoan 
assistants, round the islands, who stop at every 
village, or at the central village when there are 
several within a short distance, and give the injec- 
tions, On these medical excursions, or ‘‘ malagas,” 
as they are called, the name, age, village, and dose 
of each patient is recorded for future reference. 

Dose.—The method of administering the drug is 
to dissolve 0:1 grm, of novarsenobillon in 1-0 c.c. of 
sterile distilled water, and inject from 0'5 to 6-0 c.c. 
as a dose, depending on the age and sex of the 
patient, 05 e.c. is given to children under one 
year that are in poor health, otherwise we start at 
1 c.c.,and this dose, up to 1:5 c.c., which is given 
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to children of three to five years, has often to be 
given into the buttock-muscles. The larger doses 
ure given into the arm-veins with 5'0 e.c. as the 
maximum female and 6.0 e.c, as the maximum 
male dose. The same dose is given at each of the 
three Injections. 

Method of Administration.—These injections are 
practically all given by our native medical practi- 
tioner and the cadets that we are training to become 
native medical practitioners. They scrub their 
hands with soap and water as for a major operation, 
and then soak them in a solution of biniodide of 
mercury prior to giving the injections. "The dose 
is given with a 10 c.e, '' Record "" syringe, and a 
21 in, fine-bore rustless-metal needle, which are 
sterilized in earbolie acid, 1 in 20, then rinsed out 
in sterile water, and the requisite dose drawn into 
the syringe. The patient's skin over the vein is 
painted with tincture of iodine by an assistant, and 
the arm congested by holding a rubber tube round 
the upper arm tight enough to obliterate the super- 
ficial veins without obstrueting the arterial flow. 
The needle is passed into the lumen of the vein, 
and a little blood is drawn into the syringe to make 
certain that the point of the needle is free in the 
vein, then the rubber band is released and the in- 
jection given, The syringe and needle are washed 
in earbolie, 1 in 20, followed by spirit, and the 
needle is then allowed to soak in spirit or carbolic 
while the syringe and another needle are rinsed 
out with sterile water for the next injection. The 
use of six to twelve needles in rotation allows one 
operator to give about fifty to sixty injections i^ 
an hour. 

The intramuseular injection for babies and little 
children is given at a point midway between the 
crest of the ilium and the great troehanter of the 
femur. 

On malagas, when distilled 
carried, the water from the village drinking-weli 
or stream is used after having been boiled in a 
clean kettle and allowed to cool, "The drinking 
water throughout these islands sterilized by this 
method appears to answer just as distilled water. 

Il Effects from the Injections.—These may be 
grouped under two headings: (a) Immediate, with- 
in a few minutes or hours; (b) remote, coming on 
the following day or after, 

(a) These consist for the most part in vomiting 
or fainting, with oceasional headache. They are 
almost without exception due to the patient arriv- 
ing with an overloaded stomach, or having hurried 
too much coming to the place of injection, with 
the result. that the patient is hot, exhausted and 
has a rapid pulse, These cases appear to suffer 
no ill effeets if not injected till the pulse is settled 
down, 

(b) The remote effeets may be elassed as :— 
(1) Skin disturbances, such as erythematous rashes, 
followed in some cases by desquamation and often 
associated with a conjunetivitis. (2) Kidney dis- 
turbanees, which usually take the form of a sub- 
xente, but may develop into an acute nephritis. This 
condition appears to develop much more frequently 


water cannot be 
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in the half-easte than with the pure Samoan children 
and has caused the only case of death that has been 
reported which could be attributed to the drug 
This patient was very ill before the injection was 
given, so that the death was not entirely due to the 
drug. (3) Abscess formation : this is by far the mos 
common ill-effeet, and usually occurs in the but- 
tock of the poorly-nourished, marasmic babies the! 
ure often covered with septic sores; but even under 
the eonditions that are encountered on malaga the 
proportion of these cases is not high, For ex xample, 
in the malaga mentioned later, where 1,892 injec- 

tions were given, only one abscess formed. The 
buttoek-museles often remain brawny for som 
days, and in a few cases even weeks, after the 

injections, and the same may occur in the arm if 
the novarsenobillon leaks from the vein, (4) Febrile 
reaction; this may last from one to three daps, but 

as a rule causes the patient little discomfort, On 

the whole the ill effects are very rare, only one case 

being affected for several hundred injected. 

[fj ect of treatment on Yaws.—In November and 
December, 1923, to test the effect of this method 
of treatment, a district was selected whose popula- 
tion was rather isolated, so that the results would 
not be affeeted by the arrival of people from other 
distriets, The outlet of this distriet led to Apis 
so that any cases that sought injection directly after 
the malaga would be recorded in the hospital books 

The total population of the district was 2,78 
consisting of 1,387 males and 1,395 females. Ui 
the males, 61 were infants under two yeurs, 615 
were classed as boys (two to seventeen years), Til 
as adult men (over seventeen years); 727 wer 
women over fifteen years of age, Notification we 
sent to the native officials that the malaga party 
would give injections at five selected villages— 
cach on a different duy—the village being ket 
so that approximately 500 people lived within: 
walking-distance. The injections were given in i 
early morning of cach day, and in the afternoon 
the party moved on to the village where the nex: 
injections were to be given; in this way inje 
tions were given every day from Monday t! 
Friday, and on the Saturday the party returned te 
the other end of the district in readiness to start 
the second injections on the following Monday morn- 
ing. This is the method usually adopted on these 
malagas. 

Throughout the distriet 695 people were injected. 
consisting of 351 males and 344 females, who re- 
ccived 1,892 injections. The proportion of thes 
vases to the population was slightly less than the 
average throughout the islands. 


During this malaga the type of each patient's 
lesion was noted, as well as the dose, and any 


reason for giving less than the normal amount, 

In August, 1924. a second malaga was made 
through the same district, and nearly all the eases 
were scen that had rece ived injections on the first 
malaga, and from this source, together with thost 
that had come to the Apia Hospital, it was found 
that 77 eases had relapsed, comprising 31 fetnale= 
and 46 males. 
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Number of cases receiving one injection, 21; 
relapses, 4—106'6 per cent, Some of these cases 
‘did not belong to the district, and had left before 
the second or third dose was given, so that the 
proportion of relapses is certain to be inaccurate. 

Number of cases receiving two injections, 135; 
relapses, 20—14:8 per cent.  . 

Number of cases receiving three injections, 536; 
relapses, 53—10 per cent. Eight of the fifty-three 
cases received doses that were smaller than our 
standard dose for age, due to the patient having 
associated illness, such as mumps. 

The cases were divided into the following types: 
(1) primary sores; (2) generalized secondary papular 
rash; (3) dermatitis secondary; (4) '' erab ’’ tonas; 
(9) secondary ulceration; (6) gummatous infiltra- 
tion and ulceration; (7) synovitis; (8) dactylitis; 
(9) tibial nodes and sabre-blade tibie; (10) derma- 
titis, slaty; (11) plantar and palmar dermatitis; 
d2) hyperkeratosis. 

rimary sores: The proportion of relapses in the 
few cases treated is very high. This is partly ex- 
plained by the fact that four out of the six cases 
were so ill that they received only half the dose 
that they should have had for their age, Another 
case was a breast-uleer on a mother nursing a 
baby which had the primary sore, and a generalized 
secondary rash, well-marked round the lips, which 
was so ill that it could only have a small dose, 
which did not cure the condition and probably led 
to the mother being reinfected. 

The number of primary and early secondary 
rashes seen appeared to be so small compared with 
the numbers in the later stages that at the time 
of giving the second injection an order was given 


that all children under two years were to be brought. . 


up for inspection. At this inspection only one 
child was seen that had reached two years of age 
without being infected, but none was infected 
under the age of six months. 

The reason given by the Samoans for not having 
brought their young children for the first injection 
was that they think three crops of frambæsial rash 
should come out before any treatment is given, and 
also fear the effects of injecting a young baby. 
This belief is gradually dying down, but it will 
probably be some time before the Samoan realizes 
that his children should come on the first signs 
of the disease. 

The underdosing of the primary cases, alfhough 
it did not cure the babies, had a marked beneficial 
effect both on the individual cases and in en- 
couraging the populace to bring their children 
early, because the cases that we were allowed 
to inject on the first malaga were so ill that their 
parents brought them for injection as a last hope, 
and they all survived and were comparatively 
healthy, in spite of some secondary rash at the 
time of the second malaga, which seems to show 
that the injected children probably derived con- 
siderable benefit, although not cured. 

Yaws condition commences by the skin on the 
dorsum of the hands and feet becoming dry and 


turning a slaty-blue colour. The superficial epider- 
mis is then shed in large, thin flakes, leaving a 
tight atrophic skin below. This continues for some 
months, the proximal border gradually spreading 
up the foot and hand until it reaches well above 
the wrist and ankle; at the same time all the pig- 
ment is extracted from the*skin first affected, so 
that the dorsum of the hand or foot will be leuco- 
dermatous, while the ankle and wrist are a slaty- 
grey. The condition usually starts in the third or 
fourth decade of life and: may continue for many 
years. In the old-standing cases the process may 
extend half-way up the leg or fore-arm. On receiv- 
ing injecticns, all exfoliation and cracking stop, 
the slaty colour of the skin disappears, and the 
whole of the skin becomes more supple and healthy. 
The leucodermatous patches remain permanently. 
There seems to be no tendency to recurrence, as 
is shown by cases that have been injected three 
years ago without recurrence. 

Another condition affects either the soles of the 
feet or the palms of the hands—usually of adults, 
Generally the condition shows as a thickening of 
the skin, which is either punched out in what 
might be described as worm-eaten holes, or may 
simply have deep and painful. cracks; or the skin 
may peel off in large, irregular flakes, with occasion- 
ally small deep-seated water-blisters in it. The 
condition is worst in the wet season, and we think 
that moisture is probably a necessity, if not the 
only cause, in many of the cases. It shows a 
great tendency to relapse every year at the same 
season, and does this in spite of all treatment. 
The reason for having so many apparent cures 
was that the first malaga was held in the wet 
season, while the second was just at the end of 
the following dry season. The injections seem to 
always give considerable temporary relief. 

In another type there is very marked increase 
in the horny layers of the skin, usually seen in 
young adolescents in Samoa. The condition is not 
common and does not appear to be influenced by 
the season of the year; we believe that it is pro- 
bably due to yaws. The effect of N.A.B. injec- 
tions is variable, but these usually cause consider- 
able improvement. 

A large proportion of cases received treatment 
with potassium iodide as well as injections, but in 
cases treated medicinally at their homes it is 
always uncertain whether the medicines prescribed 
are taken as directed or even whether they are 
taken at all, so that no more mention will be 
made of this additional treatment, 

The percentage of relapses in the earlier stages 
of the disease is much greater after only two doses 
than after three doses of novarsenobillon, and pro- 
bably four injections would give still better results; 
but there is always the danger that -if we make 
the cure too complete we may remove the im- 
munity that an attack of the disease eonveys against 
a second infection, ; : 

At the present time some 54,000 injections have 
been given on the three-injection system without 
causing a single case to become reinfeeted with yaws, 
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so that it may be fairly safely assumed that we 
are not removing the immunity conveyed by an 
attack of the disease. If the cases were completely 
cured and all immunity lost, it would seriously 
affect our campaign, tor at present the primary 
and secondary stages of the disease are entirely 
confined to the children amongst the Samoans, and 
a cure that allowed of reinfection of adults would 
soon tend to lose favour, however good it might 
be, for large areas of the population can receive 
treatment for the condition only once or twice in 
the year at the most. When the medical service 
‘has expanded sufficiently to allow us to have native 
medical practitioners in every district of Samoa, 
so that cases can receive immediate treatment, then 
complete cure will be safe and will be the ideal 
treatment. But at the present time we endeavour 
to keep an immune adult population, by merely 
treating cases sufficiently to cure the infective 
primary and secondary rashes which may also pre- 
vent the occurrence of the disabling tertiary con- 
ditions. This, we hope, will allow a large propor- 
tion of the present children to reach adult life 
without becoming infected, and so gradually ex- 
terminate the disease without risking a serious 
epidemie of yaws amongst the adult population 
before we have the personnel to control it. 

The immunity which an attack of yaws gives the 
Samoans in preventing their infection with syphilis, 
as stated by Parham, seems to be very great, as 
we have never seen a case of syphilis in a Samoan; 
and we think that it would be a crime to remove 
that immunity at the present time. By the time 
that the present children reach adolescence it is 
hoped that syphilis will have very largely been 
brought under control by the European races, so 
that the chance of its introduction will be very 


much less, and, even if introduced, the population : 


will be under more close medical supervision, so 
that any outbreak would be quickly reported and 
controlled, 


CONCLUSIONS. 


1. That in the treatment of yaws, with a view 
to eradicating the disease, some system of free in- 
jections for the patients is essential. 

2. That the.system of three injections, which 
we practise, does not entirely destroy the immunity 
conferred by an attack of yaws. 

8. That at present it is desirable to maintain a 
certain amount of immunity in the population of 
Samoa to prevent the introduetion of syphilis. 

4. That the system of three injections prevents 
a large amount of the sickness and disability in 
the Samoan population ‘from yaws, although a 
small proportion of the cases still relapse, but this 
is preferable to a more thorough treatment which 
might remove the patients’ immunity and allow of 
reinfection. 

5. That Samoans can readily be trained to ad- 
minister this treatment, and it has proved to be a 
safe remedy in their hands. 





: would effect a great deal at small cost. 


Tur CONTROL or MOSQUITOES IN APIA, Samoa. 
By P. A. Buxton, M.R.C.S., L.R.C.P., D.T.M.&H. 


(Expedition of the London School of Hygiene 
and Tropical Medicine to Samoa). 


I propose to record some observations upon the 
mosquito (Aides variegatus, Stegomyia pseudo- 
scutellaris) which carries filariasis in Samoa, and 
to confine myself rather strictly to what has ob- 
vious bearing on the question of reducing the num- 
bers of this very dangerous insect. But before | 
discuss the specific measures for its contro] it must 
be understood that no work directed against this 
one species will be effective unless general anti- 
mosquito measures are also prosecuted vigorously. 
The success of any health campaign depends largely 


. om the interest and help of the mass of the 


population. 

The most irritating mosquito is not the day 
biting Stegomyia, which is our special objective, 
but the virulent night-biting Culex fatigans und 
Finlaya kochi. As long as the Culex and Finlay: 
make night unpleasant, so long will people in 
general say that anti-mosquito measures are use 
less and irksome, even if a great reduction in the 
numbers of the more dangerous Stegomyia 1s 
effected. The principal breeding-place of Cule- 
fatigans, in Apia appears to be septic tanks and 
pit privies. It would be a very simple matter to 
screen with gauze the ventilators of the septic 
tanks; it would not be an enormous task to treat 
the pit privies with creosol once a month. The 
extermination of Finlaya is a simple matter, 
though I doubt if public opinion is ready for it; 
it can be accomplished by forbidding the growing 
of taro and tamu (Colocasia species) within the 
municipal area, This measure would be entirely 
successful, and no other measure would be the 
least use. Every taro plant holds a few ounces of 
water among the bases of the great leaves, and in 
every plant one can find the larve of Finlaya, and 
this is their only regular breeding-place. It would 
greatly assist in reducing the amount of taro grown 
if the water-level of the Taufusi Swamp could be 
lowered a couple of feet. Speaking as an amateur. 
I feel hopeful that the control of the mouth of the 
Mulivai by gates which could be shut at high tid: 
The urgent 
need of dealing with this swamp must be apparent 
to anyone who gives attention to the matter, FL 
occupies land which must be used as a town sit 
and which will greatly increase in value as agricul- 
tural land when it is drained; it makes the proper 
disposal of sewage almost impossible; above sÏ 
else, it is a great potential danger, because if Ar 
pheies were introduced from the New Hebrides -t 
Solomon Islands, Samoa would be faced by st 
an epidemic as decimated Mauritius in 1867-68 
Tha evidence tends to show that two species è 
Anopheles were introduced into Mauritius fror 
Africa, over a much greater stretch of sea ths: 
that which separates Samoa from Melanesia; th- 
result was the ruin of Port Louis and the coast 
zone, the emigration of the white population : 
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the hills, and the death of over thirty-two thousand 
people in two years. Once the Taufusi Swamp is 
drained, the accidental introduction of Anopheles 
will be less likely. 

So much for the more general mosquito control, 
which will render life more pleasant, but which 
will not effectively reduce the numbers of any dis- 
ease-carrier, Let us turn to the question of con- 
trolling the carrier of filariasis, Ædes variegatus 
(Stegomyia pseudoscutellaris), remembering that 
a large proportion of natives (O'Connor found a 
filarial incidence of 58-8 per cent. in 2,509 Samoans 
over fifteen years) are infected by it and suffer 
from the diseases associated with its presence in the 
body. The habits of this particular species of mos- 
quito havo already been studied by Doane and more 
recently by O'Connor, Since our arrival in Apia 
in January, 1924, my assistant, Mr. G. H, E. 
Hopkins, and myself have devoted a good deal of 
time studying its natural breeding.places, but we 
have done little more than confirm the findings of 
the earlier workers. The principal breeding-places 
are :— 

(1) Coconut shells, both those which have been 
cpened by man in eutting eopra or for drinking, 
und also fallen green nuts opened by crabs and 
rats. 

(2) Rot-holes in trees. The insect is by no means 
a domestic insect, and great numbers may be 
found in every uncultivated part of the island. 
The commonest rot-holes in town are those in 
- kapok, candle-nut, fao (Hibiscus tiliaceus) and 
other trees which are pollarded and used as fence- 
posts.  Breadíruit-trees are dangerous because 
horses gnaw the bark and let in the rot. Mangoes 
are dangerous because their great forks often hold 
several gallons of water. The steps cut in the 
trunks of coconut-palms often contain water and 
larvee. The mangroves (Rhizophora) in the mouths 
of the rivers are full of little holes in which Steg- 
omyia breeds in great numbers. This is quite a 
serious matter in Sogi and the west end of Apia 
generally. 

(3) Cacao-pods, gnawed by rats, are an important 
breeding-place, but hardly matter in Apia, as so 
little cacao is grown close to the town. 

(4) There are a number of breeding-places of less 
importance—holes in rocks (especially when full of 
rotten leaves) water-buts, old tins, &c. I have no 
evidence against the erab-holes on Mulin’u, and I 
have not yet found larve in the crown of coconut- 
palms. 

After studying the mosquitoes for several months, 
I arranged with the chief medical officer to attempt 
the practical control of this insect in that part of 
the town’ between the Mulivai and the Vaisigano. 
The inhabitants are mostly white or half-caste, and 
were very willing to do their part, and the work 
was carried on as a large-scale experiment for 
six months. I reached the following definite 
conclusions :— 

(1) Ades variegatus was certainly greatly reduced 
in numbers, 

(2) Health inspectors could very easily carry on 
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the work, but they must be specially trained. It 
is not sufficient to look for unscreened cisterns, 
sagging gutters, old tin cans, and obvious breeding. 
places of that sort. One must search also for rot- 
holes, even little ones, and either drain them with 
a chopper or else fill them with stones and sand. 
One must also pay special attention to the clearing 
of scrub in paddocks, &e., around gardens. It is 
only when it is cleared that the coconut-shells be- 
come apparent and can be collected and destroyed. 
By elearing scrub the general ventilation of houses 
is also enormously improved and the collection of the 
copra is facilitated. By attending to rot-holes and 
the cutting of scrub a very great reduction in the 
numbers of this mosquito may easily be maintained. 

It is quite impossible in the present state of 
knowledge to exterminate this insect, because the 
great forest areas, with their innumerable little 
rot-holes, are its stronghold, Any method, there- 
fore, whieh can be used to reduce the numbers, 
even a little, is valuable. I propose to search in 
the New Hebrides for insects which might possibly 
prey on the larve of Stegomyia and be capable of 
breeding in the little rot-holes, &c., in which they 
are found. If such a predaceous insect could be 
found, and if it was not objeetionable on other 
grounds, it would constantly be doing its bit, and 
doing it at no cost to the community. 

(4) Publie Health Regulation No. 5 is sufficiently 
clear and wide; I only made formal use of it on 
two occasions. If at any time it is revised it 
might be well (a) to include '' rot-holes in trees ’”’ 
among the breeding-places listed in paragraph 4, 
and (b) to forbid growing taro and tamu within 
the Apia municipal area—if the time is ripe for 
doing so. It will also be necessary to take steps 
to eut mangroves regularly as often as they are 
Lig enough to have rot-holes in them, This would 
have to be done by the Government, There is 
presumably no responsible owner of a tidal man- 
grove swamp. 


THE CLAYTON LANE TECHNIQUE USED IN THE FIELD 
TO CoxTROL Hookworm TREATMENT.! ] 


By G. H. E. Horxiss, B.A., F.E.S. 


(Expedition to Samoa of the London School of 
Hygiene and Tropical Medicine.) 


The author was recently requested by the 
Administration of Western Samoa to carry out an 
investigation into the efficacy of the treatment 
now in use against hookworm infection among the 
native population, The experiments described below 
were made in fulfilment of this request, The re- 
sults are thought worthy of publication because the . 


" Clayton-Lane. technique has apparently not often 


been used in field work, and the much-used Willis 
technique is here directly compared with it. The 
form of the method used was that described by 
Colonel Lane (“The Mass Diagnosis of Anky- 


! Reprinted from Trans. Roy. Soc. Trop. Med. and Hyg. 
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lostome Infestation,’’ Trans. Roy. Soc. Trop, Med. 
and lyg., March, 1924), who instructed the author 
in the technique. It was therefore exactly as used 
by him, Colonel Lane also passed the apparatus 
used as being correct. It was made by Messrs. 
R., B. Turner and Co. 

A series of fifty-four specimens from individuals 
taken at random from the patients and staff in the 
Apia Hospital, Samoa, was examined in order to 
compare the aeeuracy of the Clayton-Lane and 
Willis techniques. A number of these stools were 
also examined by the direct smear method. The 
Willis method is as follows: About a gramme of 
feces is well mixed with saturated salt solution in 
the quartersounce tin container in which it is 
obtained from the patient, The tin is then filled 
to the brim with the salt solution and a glass 
slide is placed over it. After about twenty minutes 
the slide is removed and examined under the micro- 
scope, smear side up. Malakai, a Fijian assistant 
of Dr. S. M. Lambert, of the International Health 
Board of the Rockefeller Foundation, performed 
the examination by the Willis method, while those 
of the Clayton-Lane method was performed by 
the. author. Malakai was expert in the Willis 
technique, having used it in working under Dr, 
Lambert for a considerable period, 

Of the fifty-four individuals examined, the Clay- 
ton-Lane method showed fifty (02:6 per cent.) to 
bé infected, while by the Willis method the num- 
ber found affected was forty-seven (87 per cent.). 
From. seven individuals who were lightly infected 
several specimens (nineteen in all) were examined 
by both methods on different days. Of these nine- 
teen specimens the Clayton-Lane method showed 
fourteen (seven individuals) positive for hookworm 
while the Willis method showed only four speci- 
mens (three individuals) positive. It is evident that 
for very light infections the Clayton-Lane technique 
is much more accurate than that of Willis, One 
of the cases in which the Clayton-Lane method gave 
a positive result while that of the Willis method 
did not was that of Malakai himself. He was con- 
vineed that this was an error, possibly due to the 
carrying-over of an egg in the cylinder used for 
measuring the specimen of fæces, and to prove 
himself free from infection he took 3 c.c, of oil 
of chenopodium on his return to Fiji. The result 
was to demonstrate the accuracy of the Clayton- 
Lane method, for in his first day's stools he passed 
one male and one female Necator americanus. 

On completion of this preliminary work the 
author examined a long series of Samoans living 
in Aleipata, a district at some distance from Apia. 

The district was chosen because it had never 
received mass hookworm treatment. The popula- 
tion is a fair average example of Samoans living 
under normal conditions and not much in contact 
with Europeans, There are drop latrines over the 
sea in some of the villages, but the seashore 
and bush round the village are favourite places 
for defecation. Furthermore, the taro patches are 
at a distance of some miles from the villages, and 
the soil in their neighbourhood must be heavily 
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polluted. The cases were collected at random, 
except that no children apparently under twelve 
years of age and no persons who had previously 
had hookworm treatment were accepted. The pro- 
cedure was as follows :— 

Containers (the quarter-ouncé tins used by the 
International Health Board in the Willis technique) 
were given out to the people through the head man 
of the village, and brought in by the individuals 
themselves next day. The number of eggs obtained 
from 1 -c.c. of feces from each individual by the 
Clayton-Lane method was counted, and each per- 
son was treated with a mixture of oil of cheno- 
podium (one part) and carbon tetrachloride (three 
parts), the dose varying according to the age and 
health of the individual, but with a maximum of 
thirty-five minims of the mixture, given in an ounce 
of magnesium-sulphate solution (one part salts in 
four of water), After an interval of three weeks a 
second specimen was examined in the same way, 
and a second dose of the drug administered to each 
person. A third examination at the end of a 
further three weeks gave the result of this second 
dose. No complaints of ill-effects from the drug 
were received, and several patients stated spon- 
taneously that they were much benefited by the 
treatment. The preparation of the stools for ex- 
amination was done by a Samoan medical cadet, 
who performed the work quite satisfactorily after 
doing it under supervision two or three times. It 
was found that a trained microscopist can without 
difficulty count the eggs in about ten or twelve 
samples of feces per hour, but this number varies 
considerably with the average severity of infection, 
specimens containing many ova taking much longer 
to count than those containing few (the heaviest 
infection found was 1,050 eggs per cubie centi- 
metre of stool). 

The specimens were centrifuged two at a time, 
und it was found that the centrifuger was able to 
keep the mieroscopist constantly supplied on the 
first examination, büt^not on the later ones when 
the average infection was lighter. 

If a mere diagnosis of positive or negative were 
required a much larger number of specimens could 
be examined in the same time and a centrifuge 
with a larger number of buckets would be desirable 
The apparatus is quite light, and could easily be 
carried from one village to another by one man. 
The only piece of apparatus required locally is 4 
table on which to fix the centrifuge, Failing this 
a substitute can easily be improvised. Apart from 
the preliminary cost of the apparatus, the method 
is very economical, the only material required being 
a saturated solution of common salt. The count- 
ing of eggs in a heavily-infected specimen would 
be much facilitated by the use of an eye-piece 
micrometer ruled in 1 mm. squares. A drawback 
of the technique is that the salt solution used rapidly 
corrodes the aluminium arms of the centrifuce 
This could probably be avoided by giving the arms 
a thick coat of paint or varnish or (better) using 
arms made of brass or some other metal not affected 
by salt, his 
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The results of these examinations are shown in 
the following table. Since Clayton-Lane does not 
claim that his method is accurate for ova of Ascaris, 
no special seareh was made for these, but a note 
was made when they were observed. The figures 
of ascaris infection are therefore only approximate. 

In the columns headed ‘ Total eggs” and 
'* Average number of eggs per cubic centimetre 
per person," those individuals who did not come 
up for all three examinations are ignored. It will 
be seen from the table that the number of total 
cures resulting from one treatment was not very 
great, the percentage of infeeted persons being re- 
dueed to a little less than two-thirds of the pre- 
vious figure. The reduction in the number of 
eggs, and therefore of a number of worms per 
individual was, however, very striking, in spite 
of the fact that in a few cases no change or even 
increase was observed. Such cases are probably 
accounted for by migration of hookworms from the 
lungs to the gut duripg the three weeks’ interval, 
though it is possible that some were due to sub- 
stitution of a specimen from a different individual 
before it was brought to the laboratory, since it 
was not practicable to actually supervise the filling 
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HEALTH SURVEY OF WESTERN SAMOA, WITH SPECIAL 
REFERENCE TO Hookworm INFECTION. 


By S. M. Lampert, M.O., 


Of the International Health Board of the 
Rockefeller Foundation. 


TRANSMISSIBLE DISEASES. 

Taere is a list of thirty-three transmissible dis- 
eases which are notifiable: Anthrax, cerebro-spinal 
fever, cholera, dengue, diphtheria, erysipelas, en- 
terie fever (typhoid and paratyphoid), leprosy, 
plague, puerperal fever, small-pox, typhus, scarlet 
fever, yellow fever, chicken-pox, encephalitis leth- 
argica, influenza, measles, German measles, mumps, 
ophthalmia neonatorum, acute primary pneumonia, 


acute poliomyelitis, ringworm (scalp), scabies, 
trachoma, tuberculosis, tetanus, whooping-cough, 


dysentery, venereal disease, yaws, beriberi. The 
prevalent diseases are frambcesia (or yaws), hook- 
worm disease, ascariasis, filariasis, bacillary dysen- 
tery, measles, chicken-pox, mumps, lobar pneu- 
monia, tuberculosis, leprosy. Skin diseases, such 
as tinea imbricata and itch, and eye diseases are also 
very commoy. The Samoans have their own herbal 
remedies for these diseases, and use massage very 
largely for the relief of pain. 

Frambesia, or Yaws.—This disease occurs in 
every village, and so prevalent was it that one 
might say that hardly a single Samoan reached 








Hookworm Ascaris 
= — - ^ — =N —o9 —— 
Average number 
Number Number Infection Total eggs of eggs per cubic Number Infection 
examined infected percentage (294 persons) centimetre infected percentage 
er person 

Before treatment... + 333 ane 322 967 21,108 aes " 71:8 aes 113 33:9 
After first treatment ive 309 RF 183 59:2 3,201 10 9 DT 22 T 71 
After second treatment  ... 294 ase 110 37:4 585 kso 0:2 vh 26 di 8:8 


of the tins. Every precaution was taken to avoid 
the sharing-out of one stool amongst several persons, 
and such points as the colour and consistency of 
the stool and the presence and severity of Ascaris 
infection were a useful check in doubtful cases. 
Such sharing-out was detected in one case, but it 
probably did not take place to a degree sufficient 
to vitiate the results, 

The results of the third examination correspond 
well with those of the second, the percentage of 
infection being again reduced by about one-third, 
while the average number of eggs per specimen was 
very greatly reduced, 

It would appear that while the effect of one treat- 
ment is very good, it is desirable that it should 
be followed by a seeond. It is doubtful if, under 
conditions of mass treatment, a third dose is desir- 
able. It also appears that the Clayton-Lane tech- 
nique can be usefully employed in the field to 
diagnose the residual infections after treatment has 


been given. For this purpose the Willis method is 
quite unsuitable, owing to its inaceuracy in the case 
of light infections. 


adult life without having suffered from the infec- 
tion, 

Hookworm Disease.—This will be discussed in 
a later section. 

Ascariasis.—In children ascariasis is very com- 
mon, and is the eause of a considerable mortality 
to the younger children, produeing two types of 
illness, a form of broncho-pneumonia and an intes- 
tinal type, which has high fever, and then suddenly 
the patients go into convulsions or collapse and die— 
very much like a case of acute enteritis. In adults 
the worm does not appear to cause much disability. 

Filariasis.—This disease is very widely spread 
through the islands, The most frequent clinical 
manifestations of the disease are lymphadenitis, 
with or without lymphangitis; filarial abscesses ; 
while a certain proportion of cases develop elephan- 
toid swellings of the limbs, and pudenda, and 
breasts in females. The large incidence of hydro- 
cele amongst the natives is probably due to filaria 
worm. The microfilaria appear in the blood of 
the peripheral eireulation at all times during the 
twenty-four hours, and of the six species of mos- 
quito in Samoa, Dr. F. W, O'Connor was only 
able to incriminate one—Stegomyia pseudoscutel- 
laris—as the intermediate host, This mosquito 
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bites at any time of the day or night, but is most 
active about sunset. An expedition under Dr. P. 
N, Buxton, from the London School of Tropical 
Medicine, will spend two years on the study of 
the prevention of filariasis in Samoa. 

Bacillary Dysentery.—This disease is endemic in 
the islands, and occasionally gives rise to small 
epidemics, which tend to be fatal to the children, 
but do not cause much mortality to the adults, 
A small epidemic in 1923 was due to an organism 
of the Shiga group. Ameebic dysentery, if it exists 
among the Samoans, must be very rare, but there 
is an occasional case from the Chinese labourers, 
so that there is always the chance of its spreading 
throughout Samoa. 

Measles.—This disease is probably endemic in 
Samoa, and recurs a mild epidemic form about 
every four years; on the whole the disease runs a 
mild course and has very few complications, 

Chicken-poz.—Sporadie cases occur all through 
Samoa, and cause very little disturbance to the 
patient, 

Mumps.—This disease is quite common amongst 
children of four to twelve years, and nearly always 
affects only the parotid glands; there are no records 
of any complications, and the disease does not 
appear to involve the genital organs of the male 
or the breasts of the female children. The inflam- 
mation of the glands is so slight that there is 
rarely any appreciable difficulty in opening the 
mouth. 

Lobar Pneumonia.—This disease is very common 
in certain .seasons of the year, and practically 
always seems to pick out the basal lobes. Cases 
treated in hospital do extremely well, the: mortality 
being very low. 

Tuberculosis.—Bone and joint tuberculosis is 
very rare amongst Samoans, if it exists at all 
Tuberculosis of the lungs is very common, and 
a fatal disease to the natives, and still more so 
the half-caste population, whose houses are often 
poorly lighted and badly ventilated. Amongst the 
Samoans there are lung infections which cause 
hemoptosis and to some extent simulate phthisis, 
but no acid-fast bacilli can be obtained, and from 
their complete recovery after the case had been 
considered from a clinical point of view as hopeless, 
we think that they are probably due to another 
infective agent, possibly ** bronchial spirocheetosis,’ 
as spirochetes have been found in spare numbers 
in the sputa of some of these cases. In children 
tubercular peritonitis often associated with phthisis 
is fairly common, as also is tubereular meningitis. 

Leprosy.—The first cases ever diagnosed as 
leprosy were diagnosed in 1892; these were two 
Chinese. The next cases appeared in 1896, and 
were in people who had come from Hawuii, So 
far as is known there was no leprosy known in 
Western Samos previously, and from the evidence 
available it is reasonable to conclude that the dis- 
ease was introduced from Hawaii. Altogether 
there have been only forty-six cases to date re- 
corded, of whom twenty-three are Samoans, Af 
the present tine the administration is supporting 


sixteen lepers at Makogai, in Fiji, New cases as 
discovered are sent to Fiji once each year. 

Itch.—Scabies is fairly common amongst the 
children of Samoa, and occasionally it is seen in 
cases sufiering from some chronic ailment who have 
been neglected by their friends and relatives; bui 
on the whole the adult population is very little 
affected. 

Tinea Imbricata.—This and other ringworms are 
fairly common amongst the Samoans, but the in- 
cidence is not nearly as great as it is amongst 
the Melanesian and Chinese labourers employed on 
the plantations, 

Eye Diseases.—Simple catarrhal conjunctivitis is 
common, but the most serious condition is the 
true Samoan conjunctivitis, which is very infectious, 
und spreads rapidly from village to village, begin 
ning with itching, swelling, and marked chemosis 
of the .palpebral conjunctiva, which, within ferty- 
eight hours has a purulent discharge, associated 
with great pain and photophobia. The inflamms- 
tion soon spreads down the naso-pharynx having 
involved both eyes. In default of proper treatment 
ulceration of the cornea follows, and then, if the 
native treatment of scrubbing with coco-nut fibre 
is adopted, the destruction of the eye-ball is a very 
probable result, and is the reason of there bein: 
so many cases of blindness in Samoa. Clinically. 
the condition resembles gonorrheal ophthalmis. 
except that there is very little constitutional dis- 
turbance. An intracellular Gram-negative diplo- 
coocus is very constantly found in the discharge. 
It is very noticeable that villages near a bathing- 
beach, or which have adequate bathing facilities, 
show few eye diseases. As soon as one leaves the 
beach, or where there are few bathing facilities. 
eye diseases become much more prevalent. 

Venereal Diseases.—Syphilis, which has been 
reported from time to time amongst the Samoans 
is probably very rare, if it exists at all; the case 
that have been reported having turned out to be 5 
yaws condition. The Chinese coolies have a small 
percentage of syphilitic cases, but there appears 
to be no evidence of their having passed the in- 
fection on to the Samoans. Gonorrhcea of a very 
mild type seems to be fairly common, but gives 
disabilities to few, as it does not cause retention 
of urine in the male or stricture, while no cases 
of salpingitis of diplococcal origin have been seer 
in the female. The Gram-negative diplococeus, 
which causes the urethritis, may be the sans 
organism that causes the Samoan conjunctivitis. 
but Dr. F. W. O'Connor, when working in Apia. 
found that it was the exception to find any iras 
in the urethra in the cases of conjunctivitis which 
would lead one to expect that the conjunctivitis is 
spread directly from one person to the next, o 
carried by numerous flies, which are very persister 
in their endeavours to alight on the eyelids. 


MORTALITY IN SAMOA, 


In 1993 the births of 1,701 living childre- 
(Samoan) were registered in Western Samoa. Tb- 
number of live births in 1923 is the second highes: 
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recorded, ihe highest being 1,792 in 1912, with a 
population of 24,289. Stillbirths, of which twenty- 
one are recorded, are not included either as births 
or deaths. 

The number of deaths registered during the year 
was 1,898. The increase was due to an epidemic 
of dysentery. The crude death-rate was 41:5 per 
thousand of mean population, Of the 1,898 deaths, 
719 were of children who had not reached the age 
Of two years, Nine women died in childbirth. 


Yaws AND HookwoRM CONTROL. 


1. History of Hookworm Discase in Samoa. 


In 1920 Dr. F. W, O'Connor, of the London 
Sehool of Tropical Medicine, carried out a pre- 
liminary survey which showed that hookworm in- 
fection among the Samoans was almost universal. 
He reported that he found an infection rate of 85:1 
in 286 examined, but this was in some cases from 
one specimen only, and that among those examined 
for filaria the eggs of hookworm were eventually 
always forthcoming, The largest number of worms 
found by him was 113. 


Hookworm Control. 

The institution of free treatment in April, 1923, 
made it possible to commence a systematie cam- 
paign against the disease, The campaign was based 
on the International Health Board model, which 
had been studied in Queensland and Fiji, and with 
films, lantern slides and charts purchased from them 
a commencement was made to educate the native 
to the necessity for treatment and for better sani- 
tation. This continued till October, by which time 
18,057 mass treatments had been given. The work 
went slowly at first. This was probably due to lack 
of confidence on the part of the natives, who still 
had a vivid recollection of the havoe wrought by 
the introduction, during military occupation, of 
influenza in 1918, in which many thousands of 
lives were lost, In the first three districts treated, 
with a population of 7,924, only 4,526 offered them- 
selves for treatment, a percentage of 57; in the 
next five distriets, with a population of 14,444, 
they became more alive to the value of the treat- 
ment, and there was no difficulty in treating 13,004, 
or 90 per cent.; 925 other people were treated in 
hospitals, These were all treated with carbon 
tetrachloride, two minims to the year to the ap- 
parent age of fifteen, when the adult dose of 45 
minims was given. At first this dose was given 
followed by a purge of magnesium sulphate in two 
hours, Later the drug was administered in satur- 
ated solution of magnesium sulphate. 

By October, 1923, the pressure of the natives on 
ihe medical staff for the free treatment of yaws be- 
came so great that the hookworm campaign had to 
be temporarily abandoned for the lack of personnel 
to handle the two pieces of work. At the beginning 
of the year the natives had agreed to an additional 
tax of £1 per head of adult males for free medical 
attention, and the treatment of yaws with its 
spectaeular results appealed to them more than 


the hookworm work. Their views had to be heard 
to assure the successful collection of the first tax, 
and to gain their firm support to the medical 
department, 

Dr, O'Connor found 35 per cent. of ascaris in- 
fection. Future treatments will be given of 25 per 
cent. of oil of chenopodium to 75 per cent, of tetra- 
chloride to handle this infection as well. The 
dosage will be two minims to the year, with a 
maximum of thirty-five minims. 


9. Yaws Campaign. 


The conditions which led to the inauguration of 
the yaws campaign have been mentioned above. 
Yaws is probably the greatest cause, direct and 
indirect, of death among the Pacific races in the 
first two years of life, Sts tertiary effects are the 
cause of -much suffering and ill-health throughout 
adult life. The treatment of this condition in 
Pacific islanders is probably the finest demonstration 
to them of the value of western medicine. During 
1923 the demand for injections was so great that 
treatment was given to all offering themselves; no 
attempt could be made to fine-comb the whole 
population. The result of the year’s work appealed 
to the natives so much that the native Parliament 
of Faipules, or chiefs, agreed to the introduction of 
very stringent regulations for the control of this 
disease, 


* Regulations in Respect of Yaws." 


'" Whereas yaws is a preventable disease very 
common in Western Samoa, responsible for much 
suffering and death; and whereas the Administra- 
tion of Western Samoa is spending large sums of 
money in an endeavour to eradicate this disease; 
and whereas the co-operation of the Samoans is 
essential to the suecessful issue of this work: 

" Now, therefore, these regulations are made by 
the Administration of Western Samoa in pursuance 
of the Samoa Act, 1921, ; 

' (1) These regulations may be cited as the 
Samoa Yaws Control Regulations, 1924. 

“ (2) As from the 1st day of April, 1924, the 
disease known as yaws shall be a notifiable disease. 

**(8) The father or the mother of any child suffer- 
ing from yaws shall immediately report the sickness 
to the Pulenuu of the village. 

'* (4) The Pulenuu of each village shall immedi- 

ately report all cases of yaws coming under his 
notice to the Resident Commissioner, Savai'i, or 
the Secretary of Native Affairs, Apia. 
. (5) No child suffering from yaws shall be 
allowed to travel from its village to any other 
village, except for the purpose of being treated 
by a doctor. 

' (5) No child suffering from yaws shall be 
allowed to enter or to remain in any other village 
than the one in which it usually lives, unless for 
the purpose of visiting a doctor, 

“ (7) The Samoan methods of treating yaws are 
hereby strictly forbidden. 
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''(8) Every child under the age of ten years 
shall be produced tor inspection by a medical officer 
when required. 

"(9) The parents of every child brought to a 
medical oflicer for treatment for yaws shall see 
that the child undergoes the full course of treat- 
ment prescribed by the medical officer, 

'" (10) No parent shall refuse to allow treat 
ment to be given to any child suffering from yaws 
when a doctor is in the district. 

' (11) Any person refusing or neglecting to obey 
the provisions of these regulations shall be liable 
to a penalty of £1 for every such offence.” 

During the first year of the campaign 32,336 in- 
jections were given. The work was recommenced 
in April, 1924, and during the four months ending 
July 30 12,000 treatments were given. The whole 
of Samoa will have been completed by the middle 
of October, when the hookworm campaign will be 
recommenced. 

A yaws unit consists of a European doctor with 
two or three native assistants, They take out a 
supply of a few thousand doses of novarsenobillon, 
a sufficient quantity of distilled water, syringes, and 
a sterilizing outfit. The dose given is 0'6 grm. for 
an adult male and 05 for an adult female, and 
children in proportion. An area which will occupy 
a unit for five treatment days is selected. On the 
firs& round the doctor examines all cases offering 
themselves for treatment, selecting those showing 
any signs or symptoms of yaws, and gives them 
their first injection, making a careful list of the 
name and village, Saturday is spent in retracing 
his steps to the starting point of the week. The 
second and third weeks are spent in giving second 
and third injections to those previously treated. 
On the second and third occasions the treatments 
diminish in number, as the first injections in many 
eases clear up the obvious lesions and the native 
can see no reason for further treatment, The 
matter of more than one treatment was not pressed 
in the first round of Samoa, as the campaign was 
intended to be one of education as much as one 
of treatment. With the new regulations a complete 
course of three injections is being insisted upon. 
On the first round it took fifteen months to com- 
plete the whole population. The second round. 
with the improvement shown by the first treat- 
ments, will be completed in six months. In treat- 
ing the whole population it was found that the 
average dose given was 0°45 grm. On the first 
round many young children were not brought for- 
ward, as the Samoan considered that the injection 
would only “drive in the disease." On the second 
round it is found that parents bring their children 
forward freely. 


4. Present. Hookworm Survey. 


This work was rather limited in Samoa because 
of the short stay occupied by the trips of inspection, 
also by the fact that Dr. Buxton, of the London 
School of Tropical Medicine, had planned to make 
such surveys a part of his programme. 

We had the opportunity of secing the new 


Clayton-Lane method of diagnosing hookworm 
ova, Brietly, a definite amount of feces, about 
1 grm., is measured by a small metal ring graspea 
by long-handled forceps, and pressed repeatedly 
into different portions of the specimen. This, ring 
and all, is dropped into a centrifuge tube, gently 
shaken with water, the ring is removed, and th« 
tube centrifuged a thousand times a minute for 
one minute. The water is decanted, The tube is 
refilled with saturated sodium-chloride solution to 
the very top, and is covered with a small, thick 
glass slide, which fits between four horns added to 
the ordinary container of the centrifuge tube. 
The centrifuge tube is ground to make close union 
with the glass slide, This is then centrifuged a 
thousand times a minute for one minute, The 
slide is then lifted from the tube and suspended 
drop downward on two plasticine pillars placed on 
a larger slide which is in the grasp of the mechanicul 
stage. The eggs are thus usually seen in a clear 
medium lying close to the glass slide in one even 
plane. It is the most beautiful demonstration o: 
hookworm ova that I have seen. Clayton-Lane 
has shown that the eggs left after the first slide 
are almost negligible. The smallest infection can 
be shown by this method, an excellent one for 
measuring the reduction of hookworm infection oi 
a population in eggs per gramme after mass treat- 
ment. ‘The only objection to this would be the 
difficulty of counting the masses of eggs in the 
small area in case of heavy infection, Another 
objection to this method for field work is that it 
is unreliable in diagnosing ascaris infection, which 
has become an important part of hookworm cam- 
paigns in many districts, and is unreliable for 
trichuris eggs. These do not seem to cling to the 
drop that is brought away by the glass slide after 
centrifuging, as they do in the Willis method c 
salt flotation in the usual container, Just what 
percentage of accuracy is obtained by the Wilks 
method in the case of ascaris it would be interest- 
ing to know, but this is quite certain, that it is 
far more accurate than the direct smear and centri- 
fuge method, or than the Clayton-Lane apparatus. 

Having the opportunity, I was anxious to try 
the ordinary field technique of the Willis method 
against the accurate Clayton-Lane method of direct 
centrifuge flotation, to learn what our percentage 
of error in field work might be, I had with me 
Malakai, a native of Fiji, trained to the microscopic 
examination of feces. While I was absent in Savni'! 
he ran a set of tests, using the ordinary field tech- 
nique, even to the quarter-ounce containers fi 
specimen. The plan adopted was that Malaka: 
examined persons by this method, which is the 
Willis technique. A small portion of feces, about 
1 grm., is well mixed with saturated salt solution 
in a quarter-ounce container in which it is obtained 
from the patient. The container is then filled with 
the solution, and over it a glass slide is placed 
for twenty minutes or more, when it is lifted from 
the tin and placed under the microscope, smear 
side up. The eggs are found floating in the salt 
colution, which adheres to the slide, 
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Each specimen examined by Malakai was usually 
examined by direct smear by a European assistant 
of Dr. Buxton. When Malakai's specimen was 
found negative the Clayton Lane apparatus was 
used by Mr. Hopkins to confirm it. 

The only Fijian examined ; was Malakai, my 
assistant, who was sure, after his own examina- 
tions, that he had no hookworms, On the first 
examination the Lane method and the Willis 
method found him negative. On the second day 
Willis found him negative and Lane found one egg. 
Malakai was a little indignant, and on return to 
Fiji insisted on 3 c.c. of oil of chenopodium to 
prove his microscopy correct, thinking that the one 
egg of the Lane method was an added infection 
carried in by the long forceps carrying the ring of 
feces. However, a very minute examination of 
two days’ stools found one female and one male 
necator passed in the first twenty-four hours’ 
motions. This seems to me a rather brilliant 
demonstration of the accuracy of the Clayton Lane 
method. In seven cases specimens were repeated 
to the number of nineteen specimens. In five of 
these seven cases Clayton Lane found a negative 
and a positive. In three of these cases Willis 
found a negative and a positive, It seems to me 
fair to say that where Clayton Lane finds a nega- 


tive and positive in the same ease the worm con- 


tent is probably one female. And it seems to me 
iair to conclude also that the Willis technique is 
accurate down to the question of a female worm 
or two as done under ordinarily careful field con- 
ditions. 

Fifty-four individuals were examined for hook- 
worm ova by the Clayton Lane and by the Willis 
techniques. Clayton Lane and direct smear found 
fifty positives, and Willis found forty-seven posi- 
tives, respective percentages of 92:6 and 87. 

Where the question of hookworm ova alone is 
concerned, and it seems desirable to show the last 
one of these, Clayton Lane shows a beautiful 
accuracy, The Willis technique is accurate down 
to & worm or two. 

I am told that the Lane method makes no claim 
to demonstrate accurately ascaris or trichuris ova, 
nor did it in Apia The Willis method does so 
more accurately than any other method of which 
I know. 

In the South Seas specimens have to be 
examined within twenty-four hours or flotation 
methods are useless. Refrigeration is out of the 
question, and no proper method of keeping speci- 
mens for a period that lends itself to ready ex- 
amination has yet been devised. The Clayton Lane 
method cannot be operated accurately by the aver- 
age native assistant, in my opinion, nor can it be 
used to advantage away from mixed centres, The 
Willis method can be used anywhere, and the 
stupidest assistant cannot hinder its accuracy. 
The Willis method is several times more rapid 
than the Clayton Lane method, and infinitely 
more economical. 

In selected areas Clayton Lane technique might 
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prove valuable in checking the results of field treat- 
ments, The Willis method is the desirable one for 
field use where rates of infection are desired for 
decision as to mass treatments, and time and ex- 
pense are objects, and where information is sought 
as to infections other than hookworm, 


5. Hookworms* Recovered. 


Several individuals were treated and their worms 
recovered. The conditions were such that no 
opinion could be formed as to effects of dosage. 
One hundred and sixty-three hookworms were re- 
covered, of which 161 were necators and two were 
ankylostomes. Some of those treated were China- 
men. The intestines of two pigs were washed and 
their worms recovered. There were no human hook- 
worms among these. These worms have all been 
forwarded to Dr, S. T. Darling for more careful 
survey, 


Discussion AND CONCLUSIONS. 


Discussion, 


The average white man sits in the shade in the 
South Seas and talks of the lazy native, and criti- 
cizes Government for not compelling (always the 
same word) the native to do this thing or that which 
will benefit him (the white man), with never a 
thought for the native himself. In the first place, 
the native is not lazy when he is interested nor 
when he wants to hold a job, Where nature is 
so bountiful and the necessities of life are so easily 
obtained as in most Pacific islands, natives do not 
seek hard work any more than whites would under 
the same circumstances; but where conditions are 
more difficult, as they are in many districts, then 
the native has to work as hard as any white 
man. In Savai' some villagers have their gardens 
at a distance of. miles, and must carry in their pro- 
duce on their shoulders. In many parts of Fiji 
and other islands natives have to work and will 
work at hard labour to support their families, 

Every colony in the Pacific faces the problem of 
a decreasing native population in the face of a need 
for an increasing labour supply to develop these 
islands for their products, which have grown to be 
necessities of the food supply of the temperate 
civilizations. 

The causes of the decrease of the population are, 
broadly, decay of custom and introduced diseases— 
both due to the entering of white civilizations. 

The easy answer is the importation of Asiatics. 
This is undesirable for political reasons, and in 
almost all cases it will finally produce a problem 
more difficult than the present one. And they 
mean the earlier extinction of the Native races. 
The true answer to this problem, and the far- 
sighted one, is the care of the health of these 
peoples and their protection from new epidemics 
while we are ridding them of the effects of those 
already introduced and to which they have little 
immunity, as well as ridding them of two or more 
diseases which have been prevalent among them 
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for an indefinite period. We must gain their con- 
fidence and trust in Western medicine and civiliza- 
tion. We must instil new ideas and ideals of daily 
life to take the place of such old customs as are 
incompatible with their new life. The result of 
such an effort will be the large increase of the 
population and the final pressure of that population 
on the means of subsistence will furnish labour for 
the development ef the islands in an increasing 
amount. The birth-rate among them is so large 
under normal conditions that with a death-rate 
lowered by preventive medicine population figures 
will soon show a large enough increase to produce 
plenty of surplus labour for white plantations or 
necessitate an enlargement of their plantations by 
the natives, with increased exports and imports 
for the country. Samoa is well along on the road 
to this happy condition with her increasing popula- 
tion of healthy, contented natives. 


Conclusions, 

In Samoa we have a long-visioned Administrits: 
which is giving every support to a strong nat: 
department and a modern department oí pub: 
health, these two working hand-in-hand, Yaw:: 
well under control, and may be eradicated in th 
near future. Hookworm control measures are wei) 
advanced, and will now be prosecuted with the 
vigour given to the yaws campaign. Adequat 
sanitation, proper latrines, and pure water supply 
ure gradually being installed in all villages, Definite 
plans are undertaken for child welfare work in 
native villages with the new year, 

Even thus early, these measures are being re 
flected in increasing populations of healthy, happs 
Samoans. A few years and they will mean div- 
dends on the investment for the country, whieh 
after all, must be the criterion of the success o 
a humanitarian effort if it is to be enduring. 





Colonial Medical Reports.—No. 192.— Trinidad and Tobago. 


ADMINISTRATION REPORT OF THE MEDICAL 
INSPECTOR OF HEALTH, TRINIDAD AND 
TOBAGO, FOR THE YEAR 1924. 


POPULATION. 


The mid-year population has been estimated by 
the Registrar-General as 379,965, and this figure 
has been used for calculating the rates. 


Birtus. 


The number of births registered was 12,791— 
-6,479 males and 6,312 females. 


Deratis. 


The number of deaths registered was 7,609- - 
4,104 males and 3,505 females. This rate is the 
lowest yet recorded, and shows a decline on that 
of last year, 


INFECTIOUS DISEASES. 
Enteric Fever. 

The outstanding occurrence of the year was the 
increased prevalence of enteric fever. 1,012 cases 
were notified, an increase of 371 on last year and 
of 189 on the anean for the five years 1919-1923. 
There were 209 deaths, 

The distribution was general. Of the nineteen 
sanitary districts, twelve showed increases of casos 
amounting to 388 over the notifications of last year, 
while in the five which showed decreases the eases 
were fewer than last year by twenty-four. 

It is apparent that (1) the area most heavily 
affected included Port-of-Spain and the more popu- 
lous districts in the northern half of the island; 
(2) Generally the period of greatest prevalence 
was during the earlier dry months in the northern 





area, but during the wet months in the southerm 
area of the island. 

In the year under review, cases were repore! 
generally from different parts of districts, br 
trequently definite grouping following on the i" 
duction of a first or fresh case occurred s ! 
the following instances: (1) A young man liz: : 
Port-of-Spain took ill with fever in Januar, Ë 
wis seen once by a doctor, but continu 5 
was taken by friends early in February " 
village in the country, He improved si"! 
Towards the end of February a young woman. « 
inmate of this house, developed fever, and Ws 
removed to the house of relatives in another villi 
About three weeks later four persons contriti? 
fever here. These cases were notified as entr" 
and subsequently nine other cases occurred. Th- 
was the first appearance of enteric fever in thi 
village. (2) A woman living at St. Joseph t" 
ill with fever. Medical aid was not sought s^ 
the case was removed to the house of relate 
in another district. About a fortnight after ur 
there a brother living in the house develop.d fev 
A doctor was then called and both 
certified as enteric fever. Shortly after four perm? 
in three separate houses in the immediate ncz 
bourhood contracted enterie fever. "There had he 
no ease in that area for over a vear. (3) A yow- 
woman went from one district to another to as> 
in nursing her sister—a notified ease. On b 
return home she developed enterie fever and sev) 
other eases soon followed, 

Source of the Outbreak.—Detailed investigat ™ 


cases Wer 








were made, but the results obtained, except in 
instances similar to those given above, do not 
warrant a definite statement as to source. 

The relation of milk to the outbreak was carefully 
considered. The greater part of the milk supply 
throughout the colony is derived from small dairies 
in which methods of production end distribution 
nre unsatisfactory. Many of these dairies have no 
regular customers, the milk being *' hawked "' and 
sold by retail. Detailed inquiry failed to discover 
any evidence of the occurrence or grouping of the 
cases which could be regarded as incriminating the 
milk:supply. From the nature of the cireumstances 
such an investigation was difficult and unlikely to 
give definite results, but the conclusion that milk 
did not contribute to any important degree to the 
spread of the outbreak also receives support from 
(a) the almost universal praetice of boiling cows' 
milk; and (b) the extensive use of condensed milk, 

The general high endemic rate, the general pre- 
valence of malarial fever, and the disinclination of 
the siek in many instances to seek or to return for 
medical advice, are factors which contribute to the 
number of unrecognized cases and carriers, and so 
increase considerably the difficulties of investiga- 
tion. In this view the method and rate of pro- 
gress of the outbreak and its occurrence in the 
enrlier dry months—when general contamination 
of water supplies is unlikely—are significant and 
point to contact, direct and indirect, as the most 
important means of spread. 

Control.— The measures recommended and 
adopted generally were: (1) removal of cases to 
hospital; (2) attention to personal and general 
cleanliness (ineluding the care of artieles of food 
and removal of refuse); (3) supervision and con- 
trol of water supplies; (4) improved latrine accom- 
modation and regular oiling of cesspits; (5) inocula- 
tion. The measure which gave most benefit was 
inoculation. 

As frequently happens, when cases appeared to 
be increasing, contacts and others readily came for 
inoculation, but as cases subsided interest waned. 
This is unfortunate—inoculation is given free of 
charge, causes little or no inconvenience, and does 
not entail absenee from work—as in a civil com- 
munity the benefit derived will be in direct pro- 
portion to the interest and co-operation given by 
the genera! public. Its value in limiting the 
spread of enteric has been evident on several 
occasions; the following example has been selected 
on aecount of the rapid and striking effect: Enteric 
fever has been generally prevalent m the Tacarigua 
District for several years; the. mean monthly num- 
ber for the last five years was eight. In December, 
1923. of twenty-nine cases seven occurred in Fl 
Dorado Village, nearly all the residents of which 
worked on the Orange Grove Estate. In January 
eases continued to occur—five were notified during 
the first half of the month. At the suggestion 
and with the willing and active co-operation of the 
manager of the estate, the inoculation of the popula- 
tion (about 800) of the village was undertaken and 
carried through rapidly and smoothly. The four- 
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teenth and last ease was notified on January 26, 
and from that date no ease has been notified from 
that area. Cases continued to occur in the Tuna- 
puna portion of the village and inoculations were 
extensively done around and about each case, with 
the result that cases beeame fewer and no case has 
been notified from the district during the first four 
months of this year (1925). 
Tuberculosis. 

There were 524 cases of pulmonary tuberculosis 
and 480 deaths registered. Of the total notifications 
178 were from Port-of-Spain and 218 from the other 
towns and large villages in the following order: 
Couva forty-seven, San Fernando thirty-seven, St. 
Joseph twenty-nine, Prices Town twenty-four, 
Tacarigua twenty-three, Diego Martin twenty-one, 
Manzanilla twenty-one Chaguanas sixteen. No 
case of tuberculosis other than pulmonary was 
notified, 

Pneumonia. 

349 cases were notified with 188 deaths—113 
from urban and 236 from rural districts. The cases 
occurred generally over the colony and throughout 
the year. 

Chicken-pow. 

Fifty-one cases were notified—sixteen from urban 
and thirty-five from rural districts. There was no 
death, 

Diphtheria, 

Forty-one cases were notified with four deaths— 
twenty-seven from urban and fourteen from rural 
districts. 

PRINCIPAL Causes or DEATH. 

Deaths from the ten principal causes were 253 
fewer than last year, due to the decrease in deaths 
in the non-tuberculous group of the respiratory dis- 
vases, The other diseases showed increases which in 
the following cases, malaria, diarrhea and enteritis, 
nephritis and Bright's disease, are slight. 

Malaria stands out as the principal cause, The 
increase (viz., 2) over last year is small, and the 
figures show a definite downward trend. 

Diarrhwal diseases come next in order to malaria. 
The inerease on last year is small, but the total 
deaths show definite improvement on the preced- 
ing years. 

When considered as a group the principal causes 
show definite improvement on the previous six 
years. 


SUMMARIES OF REPORTS OF THE MEDICAL OFFICERS 
or HEALTH. 


Diego Martin District, 


With the exception of the increase of the num- 
bers of enteric cases chiefly from Maraval and St. 
James, there has been no serious epidemic of infec- 
tious disease. 

An anti-enterie inoculation campaign was carried 
out. during the year of adults and children in the 
distriet from Four Roads backwards, the same pro- 
cedure will be adopted for St James in 1925. 

As regards enteric fever it can be noticed that 
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its periodicity coincides with the change of weather, 
i.e., towards the end of the dry season with a rise 
as the wet season establishes itself, As regards its 
spread—írom the fact that cases occurred at such 
distances and such length of time from each other, 
one can more or less exclude the fact that the 
spread of infection is due to anything connected 
with the water supply of milk, 

The climatie conditions as they exist in the Mara- 
val Valley are extremely favourable to the growth of 
enteric bacilli. Its spread is largely due to: (1) in- 
fection carried by flies and other insect pests; 
(2) direct contact; (8) human carriers. 

As regards St. James its condition from a sanitary 
standpoint is not at all satisfactory: (1) The streets 
need repair and are badly kept, the drains, large 
and small, always contain stagnant water in the 
wet season with the addition in parts of decaying 
animal and vegetable matter, and the sanitary 
inspector should be commended for the manner in 
which. he manages to keep this nuisance in check 
and make it more or less tolerable. (2) Owing to 
the large number of cowpens in this area there are 
of course numerous breeding grounds for flies in the 
manure heaps, thus providing a dangerous and 
rapid agent for the spread of enteric fever. 


St. Joseph District, 

There was a more than usually widespread 
epidemie of enterie, the highest number of cases 
taking place in January and the smallest number 
in September. In spite of the investigation of 
milk and water supply no special source of infec- 
tion was discovered. . The main source of infection 
was from Port-of-Spain. Otherwise the health of 
the district was generally good. 

Malaria fever has not been so prevalent as in past 
years. 

The routine habit of treating all hospital cases 
and out-patients with tefrachloride of carbon was 
adopted, and on Caroni Estate a mass treatment 
of the labourers carried out. This has tended to 
the general health improvement of the inhabitants. 

The milk supply and dairy conditions were 
constantly supervised and a general, if slow, im- 
provement in sanitary conditions is reported. At 
the end of the year there were ninety cowsheds 
with concrete floors. 

Cesspits were constantly visited and there is an 
improvement both in the building of them and in 
the condition in which they were kept. 

Antimalarial measures were carried out as far 
as the money available allowed. But in this one 
has to rely mainly on the gradual education of 
the people to the necessity of co-operation with 
the efforts of the sanitary inspector. 


Tacarigua District. 

Enterie fever was prevalent among people of all 
ages and both sexes and was distinguished for a 
plurality of cases among families and contact from 
family to family. Histories were clearly traced. 
In view of the fact that carriers carried the disease 
long after their recovery, preventive inoculation as 
A permanent measure against recurrence is recom- 


mended. This was performed on 5,237 occasions, 
particularly among contacts during 1924. No one 
was turned away. It is too early to pronounce 
positively on the efficacy of this measure, but 
evidence of its success is not wanting. A fully 
organized plan of campaign has not yet been 
developed. It woyld be well to stabilize the 
measure along certain definite lines. 

So far as one can judge the incidence of dysen- 
tery was particularly mild. The same may be said 
of influenza. 

Tuberculosis ranks among the major causes of 
death and is favoured by the overcrowding referred 
to. 

Vastly in excess of all the preceding— not so 
much as a cause of death as of ill-health and in- 
capacity of work—appears syphilis. 

Yaws, too, is fairly-common. The relationship of 
the two diseases is disturbed. As one recedes from 
the towns to the country-side, yaws is the more 
abundant and syphilis diminishes. 


St. Andrew District. 

The health of the population has been fair. 
Malarial fever was very prevalent during the 
months of August, September, October and 
November. 

There was also more dysentery than the year 
before. 

On the other hand, the number of cases of in- 
fluenza and pneumonia was very much smaller 
than during 1923, 

There were twenty-eight cases of typhoid as com- 
pared with twenty-nine cases the year before 
Inoculation of contacts was performed on an exten- 
sive scale. 

The water supplied by the pipes from the Quare 
River continues to be satisfactory. 

St. David District. 

There were no circumstances affecting or thresi-c- 
ing the health of the district. 

Six cases of infectious diseases were notified 
during the year. Of this number one was a case 
of enteric fever from Grande Riviere. The other 
five cases were individuals suffering from pulmonar: 
tuberculosis. There are no waterworks in the district, 
the inhabitants of which derive their supply chien; 
from rivers. In parts of the district where rivers 
and streams are not easily accessible, rain water 
stored in cisterns, tanks, and barrels is used. The 
villages of Grande Riviere and Matelot are plen 
teously supplied with good potable water derived 
from rivers and streams, The villagers of Sans 
Souci are entirely dependent during the dry season 
on that part of the Sans Souci River above the 
village and the Betty Ravine. During this season 
the inhabitants of Toco, especially. and of Cumana 
are very hard put to in obtaining water for their 
domestie use, In the former village a single wel! 
supplies many a home, while in the latter "villages 
the Tompire River—some little distance away— 
supplies the needs of the thirsty villagers, On the 
whole the quality of the water in the rivers and 
streams is good, 
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Chaguanas District. 


There was no epidemic nor uny ease of disease 
of an unusual or grave character, 

Malarial fever of the benign type was prevalent 
throughout the year. 

A good many cases of chronic bronchitis and 
:nkylostomiasis were also treated, 

Seven cases of enteric, fifteen of pulmonary 
tuberculosis and one of diphtheria occurred during 
the year. 

District. 


The chief diseases causing the majority of deaths 
were : ankylostomiasis forty-seven, bronchitis thirty- 
six, malaria twenty-one, nephritis fourteen, din- 
trhcea twelve, dysentery seven, 

The number of infectious cuses notified were: 
enteric fever forty-nine, lobar pneumonia nineteen, 
broncho-pneumonia nineteen, pulmonary tubercu- 
losis fifty-eight. 

Ankylostomiasis was the cause of the largest 
number of deaths despite the fact the Hookworrn 
Commission were still at work in the district. 

Couva is much in need of a pure water supply. 

Malaria, of course, is the prevailing disease, and 
is of the benign tertian type. 

Venereal diseases are prevalent, especially gono- 
rrhoea and its sequele. 


Couva 


Naparima District. 


Water Supply.—For a period of the year ponds 
furnished the water supply in nearly all the villages. 
This, however, i$ impure, and during the dry season 
it becomes worse and scarce. 

Latrine Accommodation.—In the majority earth 
closets are used, and I am now pleased to say 
that on all estates suitable latrines have been pro- 
vided for the labourers. 

Scavenging.—Seven villages are now scavenged 
by a cart. 

Gran Couva District. 


Drinking water is obtained in the wet season 
from rain water and in the dry season chiefly from 
rivers, springs and shallow wells. The rivers and 
shallow wells are contaminated by surface wash- 
ings, but there are some satisfactory springs. 
Swamps and drains at Flanagin Town were regu- 
larly oiled and opened, resulting in a marked re- 
duction of mosquitoes. There is a great improve- 
ment in latrine aecommodation in the large and 
important villages of Flanagin Town, Mamoral, 
Brasso and Capara. A weekly scavenging service 
was inaugurated in March, 1924, at Flanagin Town. 
As a result there has been a decided improvement 
in the general cleanliness of yards, including shop 
premises. 
i Guaracara District. 


The Princes Town Waterworks supplying about 
half the district, has been in constant operation 
throughout the year, and the water supplied, 
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although somewhat hard, is otherwise good and 
sufficient. The remainder of the district is supplied 
by ponds and springs, the ponds representing rather 
less than one quarter of the total supply, being the 
only one open to serious objection, 

Ankylostomiasis.—In addition to the intensive 
treatment of frankly ankylostomiasis cases, it is the 
practice in the absence of contra-indications to com- 
bine ankylostomiasis treatment with the preliminary 
purgation of all cases of illness, and about 20 per 
cent. of such cases are treated a second time. 
lhis, together with a progressive improvement in 
latrine accommodation, is causing the position, as 
regards ankylostomiasis, to steadily improve. 

Malarial fever was very prevalent during the 
second and last quarters. ‘The chief sources of 
mosquitoes are (1) the small, artific'ally constructed 
rice marshes with which the district is honey- 
combed, and (2) the storage of rain water. While 
the rainfall is abundant, these are constantly over- 
flowing and being washed out; but at the begin- 
ning and towards the end of the rainy season the 
showers serve to keep just enough still water in 
them to afford ideal breeding places for mosquitoes. 

The fever is chiefly of the benign tertian type 
with scattered malignant cases, 


Princes Town District. 

Water Supply.—A pipe-borne water supply from 
Montserrat hills was available on the northern 
portion of Savana Grande, including Princes Town, 
throughout the year. The quantity is satisfactory, 
the quality of water for drinking purposes is good, 
but its high degree of hardness prevents its use 
when rain water is available. As this pipe-borne 
water supply is not the only water used in the area 
of its distribution, it is difficult to record the result 
of this pure water supply on this given area, It is 
worthy of note, however, that whilst many cases 
of typhoid fever and dysentery occurred in the 
distriet beyond this water supply, the area supplied 
by this water service had very few such cases 
throughout the year. 


Ortoire-Moruga District, 


Malaria.—The circumstances which influence the 
prevalence of malaria are briefly (1) swampy lands 
in Tableland and Moruga districts, (2) ponds and 
pools with leaves and twigs, &e., at their edges, 
erass-grown earthen drains in cultivated lands and 
borrow-pits in all the sub-districts. Remedial 
measures of drainage of swamps and regular clean- 
ing of the ponds and pools should be undertaken. 

Water.—There is a standpipe service from the 
Princes Town Waterworks. This supplies a small 
section of the district on the Naparima-Mayaro 
Road. Elsewhere the people get their water 
supply from ponds, pools and wells which are 
nll liable to pollution. 


Nariva-Mayaro District. 


A greater number of malaria and ankylostomiasis 
cases than usual were seen, probably due to the 
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large increase of pauper work at the various health 
ofüees. Biche health office was added to this 
district in January, 1924. The source of water 
supply continues to be ponds, shallow wells, and, 
in a few cases, tanks, cisterns and barrels. 


Erin-Siparia District. 


The lowlying nature of the country with abun- 
dant swamps, sluggish rivers and unavoidably in- 
sufficient drainage, and the existence of large areas 
of uncultivated land, are probably the principal 
factors causing the large incidence of malaria. 
Inquiry was made into the manufacture of aerated 
waters. No sickness can be traced to impure aerated 
waters, but this question needs careful attention. 
Seavenging has been systematically carried on at 
Erin, Siparia and St, Mary's Village, Oropuche. 


Brighton-La Brea District, 


(1) Brighton.—The bungalow area was main- 
tained at its usual high standard of sanitation. At 
Coon Town there remain ten barracks (housing 127 
men, 89 omen and 114 children), which it is 
hoped to eliminate altogether at an early date by 
a further addition to the model village of New 
Jersey. The latter, which was first oecupied in 
September, 1922, and is equipped with every 
modern sanitary requirement, still continues to be 
an object lesson to the neighbouring population, 
The cottages are neatly and tidily kept, and, with 
a few exceptions, possess a well-cared-for flower or 
vegetable garden, whilst there is every evidence of 
cleanliness and order in the family and bachelor 
barracks, 

(2) La Brea.—Much useful work of a permanent 
nature was performed during the year, and certain 
parts of the village show a presentable appearance, 
but Corbeaux Town and Ladysmith are, unfortun- 
ately, still with us as landmarks of what an in- 
sanitary village can be. 


Cedros District. 

Water Supply.—The dry weather was a very 
severe one for 1924, For fully ninety days there was 
not an inch of rain recorded at Bonas and Fuller- 
ton villages, and the majority of the people had 
to resort. to wells, ponds and rivers for water. 
Fortunately there was no epidemic of intestinal 
diseases, 

As it is a source of difficulty and expense to get 
enough water for the people of these villages during 
the dry season, some economical method of pro- 
viding drinking water has to be seriously considered 
by the Government, and after taking everything 
into consideration as to the cheapest and a whole- 
some method of supplying water to the people, the 
building of at least six cisterns of about 20,000 
gallons capacity each, in diflerent parts of the 
villages, is recommended, the water to be collected 
from the roofs of houses, government and private, 
and with a view to prevent waste, and also to 
provide cost of upkeep for cleaning cisterns, &e., 
the people may be requested to pay a small sam 








—say one cent. for every bucket of water taken— 
us is reported done in other parts of the colony 

The inhabitants of Granville and Chatham d: 
not appear to suffer to such an extent as the 
have a greater rainfall in these parts and mor 
rivers and springs. 


Scarborough District, Tobago. 

During the year under review there were twenty- 
nine cases of enteric fever with six deaths. (/ 
the twenty-nine cases all but two occurred in 
the first half of the year. It was noteworthy that 
the highest incidence occurred at the end of and 
in the first few weeks of the wet season. Last year 
tüirty-seven cases and the year before fifty cass 
occurred, so that the incidence, unlike that in 
Trinidad, can be considered to be on the wane 
With the installation of a pipe-borne water supply 
in this district, I expect to see very few cases in 
the future. The usual preventive measures wer 
followed, importance being placed mainly ot 
(a) inoculation of contacts, and (b) insistence on 
immediate removal to hospital, All the cases 
occurring in this district were treated in hospiti. 

Malarial fever was unduly prevalent, especially 
in the latter part of the year—July to October 
Fifty-seven cases were treated in hospital with o 
death (a ease of malignant malarial fever from th 
windward side). 

The number treated in hospital represent about 
20 per cent. of those seen in the health offices. 

During the year the Ankylostomiasis Commissix 
worked in this district completing their labours abo! 
April. Their attentions have been directed to tl 
other two districts, 

This district was not among the heavily infec‘ 
ones; a bad case is rarely seen. With the m^ 
eficient tetrachloride of carbon treatment, it sh: 
be easy to deal effectively at least with all the cas 
presenting obvious signs of the condition. In cr 
nection with the campaign, and prior to operst:c 
being started, a large number of new latrines Wer 
installed. This, in conjunction with the educativ: 
measures accompanying same, should tend to mix 
the sanitary tone of the district. During t 
latter part of the year a preparation of pot. s 
bism: tart, was used for the treatment of ys 
instead of the novarsenobillon and neosalvars 
preparations, It has on the whole proved ss'* 
factory and is at least, so far as a short trial c: 
be used as a criterion, equally satisfactory as th 
arsenieals, It has further the advantage of bei 
very much cheaper; of causing much less pain h 
the intramuscular method. A point that deser 
notice is that it is in my experience more sits 
factory than the arsenicals in the treatment of th 
chrome ulcer type of cases. 


Roxborough District. 


There has been no epidemic outbreak of © 
feetious disease throughout the year. Foure 
Cases Were notified, of whieh three were cass” 
enterie fever. Two enses suspected to be enti 
fever and notified as such turned out to be ! 
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enteric fever. Of the remaining, nine were cases 
of pneumonia (4) and pulmonary tuberculosis (5). 

Yaws continues to be exceedingly prevalent in 
this district. 

Much difficulty is still being experienced in get- 
ting cases to attend for treatment uninterruptedly 
until cured. 

Water supply is from streams, rivers and wells. 
This is plentiful during the rainy season, but there 
is no adequate storage supply to use during the 
dry season. All streams and rivers in the neigh- 
bourhood of houses in the hilly portions of the 
district ar: open to pollution. Except the setting 
aside of certain portions of certain streams near 
their mouths for washing purposes, &e., no steps 
have been taken either by the local authority or 
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the Government to prevent pollution. Action was 
taken by the sanitary inspector in three cases, at 
Delaford, Charlotteville and  Parlatuvier Roads. 
Twò defendants were fined £1 each, the other 
reprimanded and discharged. 

During the latter months of the year the Hook- 
worm Commission, locally superintended by Dr. 
Bishop, worked in this distriet. Cases of ankylo- 
stomiasis now presenting themselves for treatment 
are few and far between and there can be no doubt 
whatever that the work of the Commission has 
been productive of much benefit. Indeed, it 
appears that the repetition of such a campaign 
at stated periods must eventually lead, together 
with improved sanitation, to the eomplete eradica 
tion of this dread and debilitating disease. 


Colonial Medical Reports.—No. 193.— Ceylon. 


REPORT OF THE PRINCIPAL CIVIL MEDICAL OFFICER 
AND INSPECTOR.GENERAL OF HOSPITALS FOR 
THE YEAR 1924. 


Popunation: Pustic HraLTH. 

The estimated population of Ceylon on December 
31, 1924, inclusive of immigrant coolies, was 
4,861,670. 10,005 of these were Europeans. 

Vital Statistics.—178,866 births were registered, 
as compared with 181,441 births in 1923. 122,959 
deaths were registered during the year, 141,894 the 
previous year; a decrease of 18,035 during the year 
under review. 

The more notable causes of death were the fol- 
lowing diseases: Infantile convulsions, 13,899; 
d.arrhea, 9,026; pneumonia, 8,339; rickets 4,078; 
intestinal parasites, 3,246; anemia, 2,692; dysen- 
tery, 4,080; phthisis, 3,235; dropsy, 2,580; malaria, 
1,388; anchylostomiasis and its sequelie, 1,853; puer- 
peral septicemia, 1,322; enteric fever, 816; tetanus, 
269; rabies, 37; deaths attributed to pyrexia of un- 
known origin, 17,697. 

A large number of the deaths registered under 
pyrexia of unknown origin were most probably due 
to malaria, as this disease is prevalent in the greater 
part of the island. 

Malaria was prevalent to some extent during the 
year, and showed a slight decrease as regards hos- 
pital admissions and cases treated at dispensaries 
and hospital out-patient departments from the large 
numbers of the previous year. 

26,856 hospital admissions and 925,476 dispen- 
sary cases were recorded during the year. 

1,388 deaths from malaria were registered in 1924, 
but 17,697 deaths in 1924 were registered under 
pyrexia of unknown origin, and many of these were 
probably due to malaria, 

Education and Propaganda.—Publie lantern lee 
tures in English and the vernaculars have been given 
at Anuradhapura, Trincomalee, Mullaittivu, Man- 
nar, and Erukkulimpidi, and lantern lectures and 
demonstrations at colleges and schools at Kandy and 


most of the above towns. Additions to the series 
of lantern slides and posters relative to the subject 
have been made, and on a few oceasions selected 
slides have been loaned for propaganda purposes 
Many thousands of pamphlets and handbills on 
malaria and mosquitoes have been distributed to 
towns and villages in various parts of the island and 
at Anuradhapura and Trincomalee in connection 
with the anti-malaria campaigns. 

A course of lectures and demonstrations on 
malaria and its control was given during July and 
August to the Training Class for Sanitary Inspec- 
tors held by the Sanitary Branch of the Medical 
Department, 

With a view to encouraging medical officers and 
others to take up the study of the indigenous ano- 
pheline mosquitoes, a paper on the differential char- 
acters of the larvie and adults of the species knowa 
to oeeur in Ceylon has been prepared by the Malaci- 
ologist. Endeavour has been made to render this 
article as comprehensive as possible, in order that 
the student may be relieved of the necessity of con- 
sulting textbooks and original papers relating. to 
the subject. This paper will be published in th» 
Ceylon Journal of Science (Section D: Medical 
Science) at an early date, and reprints will be dis- 
tributed to hospitals and the larger dispensaries. 

Larvivorous Fish.—The lines on which larvivorous 
fish may be utilized as a measure of mosquito con- 
trol have been indicated in previous reports. The 
praetieal value of these fish is more limited than is 
generally supposed, and it is a mistake to imagine 
that under natural conditions they are of equal im- 
portanee in all types of mosquito breeding places, 
or that they ean. be used. to supplant the more 
laborious and costly methods of reduction at present 
adopted, Normally, their beneficial action is much 
restricted by nature’s barriers, and it is doubtful 
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whether, without human assistance, their presence: 
in natural waters has any notable effeet upon the 
prevalence of mosquitoes. Under artificial con- 
ditions—or in mosquito breeding places which are 
of a temporary nature only—they, however, afford 
an important measure of control; and it is in this 
connection that their exploitation in Ceylon should 
ultimately prove of value. Especially should this 
be so in those parts of the dry zone where indigenous 
species do not appear to be abundant, and where 
innumerable confined and temporary collections of 
water occur during the rainy season. The forma- 
tion of nurseries and systematic distribution of these 
fish at the onset of the monsoon to such situations 
as rain pools, borrow pits, wells, &c., should form 
part of any campaign against malaria in these 
districts. 

The nurseries of Gambusia affinis (? Lebistes re- 
ticulatus)—‘* Millions "—mentioned in earlier re- 
ports have been maintained, and except in one case 
where contamination with oil oceurred, have proved 
very satisfactory. The fish have increased greatly 
in numbers, the nurseries being well stocked, even 
although extensive distribution to wells and pools 
has taken place in certain districts. In some parts 
of the dry zone, however, it has been found neces- 
sary to protect the nurseries with netting or cadjans 
owing to the prevalence of kingfishers; these birds 
have frequently been observed feeding on the fish, 
more especially during the dry season when their 
ordinary sources of food supply are limited, 

The attempts to establish Haplochilus lineatus in 
nurseries have again proved disappointing, and it ‘s 
probable that the practical value of this fish will be 
restricted to those regions in which it is indigenous, 
and where distribution to confined or temporary 
breeding places of mosquitoes can be made from 
natural reservoirs, 

Malaria Control Measures.—The — anti-malaria 
campaigns at Anuradhapura, Trincomalee, and 
Mahara Jail—the latter carried out under the super- 
vision of the prison authorities have been main- 
tained during the past year, In these cases of the 
first two campaigns it is too early to attempt any 
estimation of results at present, especially since the 
works involved are still incomplete. The campaign 
at Mahara prison, however, is naturally a much 
smaller undertaking than those at the towns, and 
sufficient time has now elapsed to enable a fairly 
complete report to be submitted. At Trincomalee 
considerable headway has been made, but it appears 
probable that certain major works will be necessary 
in the near future, 

The problem of malaria reduetion and control at 
Anuradhapura is vastly more difficult than at either 
of the other places, owing chiefly to the extensive 
cultivation of rice by artificial irrigation within the 
town limits, to physical conditions resulting from 
past arehieologieal works, and also to the relatively 
low degree of sanitation pertaining at the town. 
Under existing conditions, paddy cultivation in the 
Anuradhapura District. is without doubt conducive 
to malaria; and when it is considered that approsi- 
mately six square miles of the town area ire devoted 
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to this industry, the magnitude of the problem wiil 
be readily appreciated. In fact, it would appear 
that unless much stricter control of irrigation water 
can be obtained, and the methods of cultivation 
(including care ot. the minor irrigation channels) 
greatly improved, a definite reduction in the preva- 
lence of the disease will only be attained by pro- 
hibiting rice growing in towns and villages situated 
in this district. There can be no doubt that the 
apathy, eonservatism, and. primitive methods of the 
cultivators ure responsible in no small degree for the 
association of malaria with this industry; but it $s 
certain that if their close and intelligent co-operation 
could be obtained the danger arising from the fields 
would be diminished. 

Anti-Malaria Campaign, Anuradhapura,—In view 
of the results obtained from investigations pursued 
during the preceding year (May, 1922-23) at Anu- 
radhapura it was originally decided to limit anti- 
malaria measures. (commenced in May, 1923) to 
anti-mosquito works and systematic quinine distri- 
bution during the wet season. Other methods of 
control, such as those directed towards protecting 
the individual from bites of infeeted anopheles or of 
segregating infected persons were rejected as im- 
practicable. The attempt to reduce the numbers of 
human carriers by quinine administration during the 
wet season of 1923-24, however, failed owing to the 
fact that a high pereentage of the inhabitants 
refused to accept the drug regularly. 

Anti-mosquito measures were maintained through 
out the year on the lines indicated in the previous 
report, but in addition preliminary work on what 
may be termed a '' major’’ measure (Halpan-ela) 
was undertaken. The labour force consisted of ap- 
proximately 40 convicts under the control of guards, 
and five coolies and a kangany forming an oiling 
brigade; the work was placed under the immediate 
supervision of Entomological Assistants G. D. A. 
Perera and S, L. L. Casiechetty. 

Unfortunately it was not possible for a senior 
member of the staff of this oftice to be stationed at 
Anuradhapura, and the direction and supervision of 
the campaign had to be performed from Colombo. 
In the latter respect, however, the Chairman of the 
Local Board has given valuable aid, and had per- 
sonally inspected the work of the brigades on 
numerous occasions. The cost of the campaign has 
so far been borne almost entirely by the local autho- 
rities, who voted Rs. 1,500 for the period May- 
December, 1928, and Rs. 8,000 for the year 1924. 
Much greater assistance financially would have been 
necessary, but for the fortunate circumstance of 
prison labour being available. During January to 
April the exeeution of minor initial measures and 
maintenance works was continued in the central 
area of the town. At the end of the latter monti 
preliminary work on the northern portion (section 4) 
of Halpan-ela was commenced, and was continued 
until October. Subsequent to October the work 
included clearing, filling, and drainage measures in 
sections 5 and 6; and pumping dry, cleaning and 
introdueing larvivorous fish into wells in the bazaar 


aren, 





June 165, 1926] 





Se r 





Colonial Medical Reports.—No. 193.—Ceylon (continued). 


Oiling as a temporary measure of control of pools 
and swamps which could not be eliminated or per- 
manently improved at the time was continued 
throughout the year over an area with radius 1 
miles from the centre of the town. This area ex- 
tended considerably beyond that portion of the town 
where permanent measures were in progress. The 
work was carried out by the special brigade men- 
tioned above; the coolies were supplied with spray- 
ing machines, and applied oil (kerosine 1 part, fue! 
oil 4 parts) once each week to all recognized breed- 
ing places of anopheles. 

The work performed during the year may be ap- 
proximately summarized as follows: Extent of 
jungle and low shrub cleared, 51 acres; number of 
pools (including pokunas) cleared and trained, 80; 
content of pits, swamps, &c., filled, 278,904 cubic 
feet; content of earth drains and irrigation chan- 
nels cleared, trained, and regraded, 350,842 cubic 
feet; content of new drains cut, 12,968 cubic feet; 
culverts reopened, 26; wells cleaned and stocked 
with larvivorous fish, 49. Average number of situa- 
tions oiled per month: Dry season (April to Sept- 
ember), 864; wet season (October to March), 1,683. 

As stated in the report for 1923, two important 
problems—the reconstruction of Halpan-ela and 
improvement of the general drainage system, and 
the control of mosquito breeding in wells—remained 
to be dealt with in the central portion of the town. 
Some progress in both of these has been made dur- 
ing the past year, and it is hoped that by the end 
of 1925 the work of Halpan-ela and the introduction 
of larvivorous fish into wells will be completed. 
There will yet remain, however, the questions of 
reorganization and improvement of the general 
drainage system. During the year the local autho- 
ritics have constructed several cement drains in the 
neighbourhood of the bazaar, but such improvements 
are restricted to a relatively small area, and will 
have little or no effect on the incidence of the dis- 
ease generally. It is essential that the entire drain- 
age system be reorganized in order that surface 
water during the north-east monsoon and leakage or 
waste from irrigation channels and paddy fields may 
be removed as rapidly as possible. The utilization 
of drains as irrigation channels by cultivators should 
be prohibited. Following a report to the local 
authorities on the condition of Halpan-ela and its 
relation to malaria, a conference was held at Anu- 
radhapura on February 13, 1924. Those present 
were the Government Agent; the Provineial Engi- 
neer, North-Central Province; the representative o. 
the Divisional Irrigation Engineer, Northern Divi- 
sion: the Secretary, Local Board; and the Malari- 
ologist. A detailed inspection of the whole course 
of the ela was made, and it was resolved that a 
survey be undertaken and levels determined at an 
carly date. This work was commenced in April and 
completed in September; it was performed by the 
Survey and Irrigation Departments respectively. 
The Divisional Irrigation Engineer then proposed a 
scheme for reconstruction of the ela and submitted 
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estimates of the cost. There are no apparent ditti- 
culties from the engineering point of view, and it is 
proposed to drain the ela to the river in three tracts 
by subsidiary channels. With a view to reducing 
expenditure under this item as much as possible, it 
has been arranged ior the greater part of the work 
to be performed by prison labour. The work will 
be eommeneed in the southern portion of the ela 
early in 1925, and will be executed under the direc- 
tion of the Divisional Irrigation Engineer. 

Pending the completion of the survey and deter- 

mination of levels, preliminary work, consisting 
chiefly of eanalization and clearing, was undertaken 
in the northern portion of the ela from April to 
October. The stream in this area was in an excep- 
tionally bad state, and it was therefore considered 
advisable to alleviate the existing conditions as much 
as possible before the advent of the wet season. This 
work was carried out over approximately 14 miles 
of the ela, the bed being recut and built to an aver- 
age width of 13 feet and an average depth of 24 
eet; nearly 210,000 cubie feet of earth were re- 
moved and employed in rebuilding the banks or 
filling adjoining swamps and low-lying areas. 
Several new drains (3,650 cubie feet) were cut and 
connected with the ela. 

An additional nursery for larvivorous fish was con- 
strueted in April, and was connected by pipes with 
one of the larger pokunas in order to ensure a con- 
stant supply of water. This nursery was protected 
by fencing and netting and stocked with '' millions" 
—partly from the original nursery and partly from 
the nursery at Jaffna. 

The particular objects identified with the adminis- 
tration of quinine at Anuradhapura and the methods 
adopted to ensure its systematic distribution 
throughout the town were given in the previous 
report. The work was under the control of the 
Provineial Surgeon, North-Central Province, and 
was maintained from October 17, 1923, to March 31, 
1924. 

Owing to the high spleen and parasite rates (see 
previous report) found by random sampling of the 
inhabitants, it was considered impracticable to 
restriet quinine administration solely to those in 
whom definite evidence of malaria infection could be 
obtained. Such restrietion would have involved an 
enormous number of blood examinations, whieh 
could not have been undertaken by this office with- 
out the assistance of several trained microscopists. 
It was decided, therefore, to afford every inhabitant 
the opportunity of regular treatment during the 
period in question, 


PARASITE RATES, TRINCOMALEE, JUNE, 1924. 


Of the total films (132) in which malaria parasites 
were observed, P. vivax (benign tertian malaria, 
occurred in 74:3 per cent., P. malarie (quartan 
malaria) in 18°2 per cent., and P. falciparum (sub- 
tertian or malignant malaria) in 7:5 per cent. The 
parasite of quartan malaria was more frequently 
observed in children (23:1 per cent.) than in adults 
(126 per eent.), while that of subtertian malaria 
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occurred more often in the latter (children 5:7 per 
cent., adults 9:5 per cent.). The average parasite 
rate (14:6) in children was higher than that (9:3) 
found in September of the previous year, when 224 
films were examined. 

The quantitative investigations undertaken with A 
view to estimating the prevalence of anopheles 
referred to above are not yet completed. They were 
restrieted largely to the larval stage of the various 
species concerned, since it is contended that the 
closer limitations of the larval environment and 
greater uniformity in larval habits ensure strieter 
accuracy of measurement than can be obtained by 
work with adult mosquitoes. The work was con- 
tinued throughout the greater part of the year, and 
included the careful examination each month of 
various types of potential breeding places situated 
within the town. 

Observations on the breeding of anopheles in the 
Admiralty area and Maniaveli were performed in 
January and from March to October. These areas 
adjoin the southern limits of the town and are exten- 
sive; they include a relatively large open marshy 
tract and higher lands thickly covered with scrub 
jungle, in which are situated numerous abandoned 
quarry and borrow pits. The low-lying ground in 
the Admiralty area contains a large number of 
potential breeding places of anopheles, but is to 
some extent subjected to tidal flushing; the water 
is usually salt or brackish, but during the rains be- 
come sufficiently diluted in certain. situations to 
support the larvie of several species. Forty situa- 
tions of various types were selected for examination 
in this area throughout the period mentioned. In 
January and March the anopheles found in order of 
larval prevalence were A, subpictus (Grassi), A. fun- 
estus var, listoni, A. culicifacies, A. barbirostris, and 
A. hyrcanus, but at no time were larve very 
numerous. From April onwards the number of 
water collections rapidly diminished, and the degree 
of salinity in many of those remaining inereased 
considerably. No larve of anopheles were found 
during the period April to October. 

It would appear that less danger is to be appre- 
hended from the aetual water-logged area than from 
the Maniaveli quarry pits, some of which are situated 
within a quarter mile of Admiralty House. "These 
pits provide very favourable breeding places for ano- 
phelines, being protected by a thick belt of low 
jungle and eupable of retaining water for long 
periods. Examinations made from April to August, 
when most of the pits contained water, showed that 
prolifie breeding occurred in this area, and that 
larve of A. funestus var. listoni, A. subpictus, and 
A. culicifacies were most prevalent, Upwards of 10 
of these pits have at present been loeated, and fresh 
ones are still being formed. They are situated suff- 
ciently near the town, however, to constitute a 
source of danger, and their elimination will be neces- 
sary; at present no permanent measures have been 
introduced in this area, eontrol being maintained by 
systematic oiling. 

The importance of wells as breeding places of ano- 
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phelines at Trincomalee was indicated in the pre- 
vious report. Nearly 800 wells are present in the 
town, and of these approximately 80 per cent. are 
constructed of stone and cement and provided with 
parapets. They vary considerably in depth, but 
many (about 40 per cent.) dry out or contain little 
water during the last two or three months of the 
hot season; in the latter condition they are not used, 
the water supplies being obtained from sueh well: 
as remain serviceable, Compurative observations 
on used and disused wells were commenced in July 
and continued throughout the remaining months oi 
the dry season, Fort y used and thirty disused wells 
which had not been stocked with larvivorous fish 
were selected for examination, 





BREEDING OF ANOPHELES IN WELLS, TRINCOMALEE 


Not only were anopheles larve found almost twice 
as often in wells which were temporarily disused, 
but the larvee were far more abundant in such wells. 
A. funestus var. listoni was the predominant species, 
but A. culicifacies, A. subpictus, A. jamesi, A. fui- 
ginosus, and A. hyrcanus also occurred; the thre: 
last named anopheles were, however, only found in 
disused wells. 

The control of mosquito breeding in wells at Trin- 
comalee, as in many other towns in the island, is à 
problem. of considerable importanee and magnitude 
in relation to malaria reduction. The larve of dan- 
gerous malaria-carrying species, such as A. funestus 

var listoni, A. culicifacies, and, in the hill-country, 
A, maculatus, are commonly found in them; and m 
the dry zone they act as permanent larval reservoirs 
during the pre-monsoon period, When conditions sn 
distinetly adverse to mosquito propagation. Umil 
such time as pipe-borne water supplies can be int- 
duced, it would appear that the most promisin: 
and certainly the most economical, measure of toL- 
trol will be by means of the larvivorous fish, “ mil- 
lions." The treatment of wells by other meth bs 
such as sealing and instituting pumps, screening. " 
oiling, appears to be impracticable either on ground 
of expense or because such methods would Tead t 
opposition or incorrect usage on the part of tl 
publie. There ean be little doubt, however, tha! th 
number of wells present in most towns is excesses. 
and that many could be abolished without detrime*. 
to the inhabitants. Rigorous restrictions must |: 
placed upon the construction of private wells * 
towns, and all such wells not in constant use shoul: 
be condemned and closed by the owner witho 
delay. The formation of unbuilt or ‘* earth 7 wei 
—no matter for what purpose they are designet 
should be prohibited, and those at present existi 
should everywhere be eliminated. The strict «v 
foreement of such measures in conjunction with tl 
extended use of fish would go far towards solvi 
the problem. 

The inquiry into the incidence of malaria amon: 
tlie coolies employed on the Admiralty Works 
China Bay was instituted chiefly with a view 
determining the possibilities of malaria importat 
fiom the camp during the north-east mons? 
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period. The site of the works is situated approx 
imately ten miles by road from Trincomalee in a 
severely mularious district. At the time of the in- 
vestigation work had been in progress for some 
months, and over 1,000 men were employed. ` Of 
these, however, approximately 400 only lived on 
the site, the remainder being recruited mainly from 
''rineomalee and the surrounding villages, Large 
numbers of the latter class returned to their homes 
each evening, thus ensuring close connection be- 
tween the camp and the town. Spleen and blood 
examinations of samples of the resident coolies 
were made in October; 56 of 362 (15:5 per cent.) 
eoolies showed splenic enlargement, and 6 of 158 
(9/7 per cent.) malaria parasites in the blood. The 
spleen rates ranged in the different classes of men 
from 0 to 33:3 per eent., but it should be noted 
that the examinations were made at the end 
of the dry season, and that the majority of those 
examined had only been present in the camp for 
a period of two or three months. At this time 
mosquitoes of all kinds were very scanty, and their 
breeding places reduced to a minimum. The re- 
sults, however, indicated that the composition of 
the resident labour force in regard to malaria in- 
fection was of a varied nature, and that consider- 
able numbers of susceptible coolies were present. 
This fact, when associated with conditions exist- 
ing at the camp and its immediate vicinity. could 
only be regarded as favourable to the production 
of an epidemic at some future date, when a more 
or. less severe reaction upon the town might be 
expected. Recommendations were, therefore, made 
to the authorities, who instituted precautionary 
measures within their area, 

Anti-Malaria Campaign, Mahara Prison.—As 
stated in the report for 1922, malaria’ control 
measures were instituted at Mahara towards the 
end of that year, following a severe epidemic among 
the prisoners and staff during June to October. The 
measures recommended were carried out by the 
rison authorities, and by the Harbour Engineer's 
and Publie Works Departments in the areas under 
their administrations. 

The prison is situated in the Western Province 

few miles north-cast of Colombo; it has been in 
existence for several years, but originally was not 
built with a view to permanency. Many of the 
buildings are of a purely temporary character, con- 
sisting of mud and wattle walls and cadjan roofs: 
they are poor and ill-ventilated, and in many eases 
form most attractive types of shelters—for resting 
and feeding purposes—for mosquitoes. Since 1915 
the establishment has consisted of two jails, tho 
old jail and the portable jail, the latter having been 
transported from Mariel am (in the Northern. Pro- 
vinee), and re-erected in the quarry included within 
the prison aren. The water supply is pipe-borne. 
being pumped from reservoirs at Ragama. Two 
quarries, from which metal for the harbour and 
reads is obtained by convict labour, are closely 
associated with the prison; the larger and more 
important is that referred to above. the smaller is 
situated outside the jail premises, at a distanee of 


approximately 200 yards from the portable jail. 
The lands surrounding the prison are for the most 
part under cultivation, consisting of coconut planta- 
tions, paddy fields and native gardens, The climate 
is hot and moist, similar to that of Colombo, the 
annual average rainfall is slightly over 90 in., the 
wettest months being April to June and September 
to November, at the onset of the south-west and 
north-east monsoons respectively, 

Although the prison is situated in a district of 
low malarial endemicity, it has for years past niain- 
tained an uncnviable reputation in regard to the 
prevalence of malaria. The annual reports for 
recent years of the resident medical officers contain 
particular reference to this disease, the inereased 
severity of which it is maintained dates from the 
establishment of the portable jail. Attempts to 
control the disease were made in 1915, 1916, 1918 
and 1919, but the measures adopted (quinine pro- 
phylaxis and occasional oiling of pools), although 
sffording a temporary measure of relief, were not 
such as to confer permanent improvement. 

Investigations made with s view io instituting a 
definite campaign against malaria were commenced 
during the epidemic in September, 1922. At this 
time very numerous cases were applying daily for 
treatment, and hospital accommodat on was possible 
only by the conversion of prisoners’ wards, The 
epidemie was by no means confined to the con- 
viets, and members of the staff and their families 
resident at, or in the immediate vicinity of, the 
jail also suffered severely. 

The forms of malaria present at the time of the 
epidemic, and their relative prevalence as deter- 
mined from films (31) in which parasites were 
observed, were: benign tertian (Plasmodium vivax) 
51:5 per cent., subtertian or malignant (P, falci- 
parum) 485 per cent, No parasites of quartan 
malaria were scen, Subtertian malaria was dis- 
tinetly more prevalent than has been observed 
elsewhere, extended investigations having shown it 
to be responsible for an average of approximately 
10 per cent. only of malarial infections. 

A mosquito survey of the jail and its immediate 
neighbourhood showed that breeding places of 
several species of anopheles were present, Adult 
anopheles, however, were not abundant at any 
time during the investigation, and although careful 
search was made in the early mornings and even- 
ings, very few specimens were obtained. Tissec- 
tions of the latter, made with a view to definitely 
incriminating the active malaria-earrving species, 
gave negative results, Tarvæ or adults of the 
following species were found in the course of the 
survey; Anopheles barbirostris, A. culicifacies, A. 
fuliginosus, funestus var. listoni, A. hyrcanus, 
A. jamesi A, subpictus and A. subp'ctus var- 


vagus. Breeding places of all these anophelines 
were found both within the prison premises and 


in the surrounding neighbourhood, but those of 4. 
culicifacies and listoni were much more numer- 
ous in the former area, This was particularly the 
ease with A. culicifacies, the larvie of which were 
found to a very limited extent outside the jail 
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boundaries. In this connection it is of interest to 
note that both A, culicifacies and A. listoni are 
relatively uncommon in the district generally, and 
that the. former—which becomes much more plenti- 
ful in the drier districts further north—appears to 
be very restricted or local in its distribution in 
this region. 

The remaining species of anopheles, with the ex- 
ception of A. fuliginosus, which was found in only 
one situation (within the quarry), appeared to be 
plentiful, their larve being numerous in adjoining 
paddy fields, road drains overgrown with vegetation, 
coconut trenches, &c. ‘The results of the survey 
appeared to indicate that anti-mosquito measures 
could be largely confined to the jail premises and 
the quarries, and that except in one area little 
was required elsewhere. The chief breeding places 
of the two important species mentioned above were 
(1) the ella and quarry drains; (2) wells and bathing 
pools; (3) small pools in the irregular surface at 
the foot of the working face of the quarry; and 
(4) newly formed trenches in the coconut planta- 
tion adjoining the southern boundary of the prison. 
The stream or ella flowed along the eastern bound- 
ary of the prison and passed within a few yards 
of the portable jail; the bed was in places composed 
of rock, containing numerous pot-holes, and at 
intervals partially blocked by masses of stone and 
weeds, or eonsiderably narrowed by infringement 
of the banks; in many places also the sides were 
built of pieces of rock, the interstices between 
which formed excellent larval shelters. The quarry 
drains were badly graded, and, except during heavy 
rain, contained many small pools; they were in 
poor condition, and were insufficient to eliminate 
seepage water from the face of the quarry. t 
was, Moreover, a common practice of the convicts 
te construct temporary dams in these drains in 
order to form pools in which ‘to perform their 
ablutions, and to soak their baskets preparatory 
to repair. Wells and bathing pools were very 
numerous, particularly within the quarries; these 
pools, which were shallow and faced with pieces 
of roek, provided with very favourable breeding 
places for culicifacies. 

The pools at the foot of the working face of the 
quarry were prolific breeding places of both A. culici- 
facies and A. subpictus, As the face of the quarry 
receded, the irregular surface at its base produced 
by blasting and other operations was filled and 
levelled, but such measures could not be carried 
out in the actual working area, and therefore 
numerous small pools were invariably present. 
Larve of A. culicifacies and A. subpictus were 
abundant in the newly eut trenches in the adjoin- 
ing coconut estate, these being the only breeding 
places of the former species found outside the 
quarries; old trenches overgrown with vegetation 
were present in considerable numbers in the sur- 
rounding neighbourhood, but many were used for 
sonkage purposes and were negative, while those 
in which the water was not polluted were only 
feund to harbour larvæ of A., barbirostris, A. 
hyrcanus, A. jamesi and oceasionally A. subpictus. 





The results of these investigations indicated that 
the main factors responsible for the severe incidence 
of malaria at the prison and its almost comple: 
restrietion to so limited an area were: 

(1) The continued presence and close association 
of a large body of convicts drawn from all parts 
of the island, and invariably including a number 
of infected persons}, 

(2) The presence in the immediate vicinity ví 
numerous collections of water favourable as breed- 
ing places of two efficient insect carriers of the 
disease—A, culicifacies and A. funestus var. liston 
—and the relative scarcity of these two anophelines 
particularly the former, elsewhere. 

(3) The presence of an abundance of food supply 
—the blood of persons living in the jail—for the 
anopheline mosquitoes close to their chief breeding 
places, and the relatively sparse population and 
scattered distribution of dwellings in the surround- 
ing districts. 

A report with recommendations for control anc 
prevention was submitted to Government at thr 
end of September, 1922, and was shortly followe: 
by a detailed inspection of the prison area. The 
officers present at the inspection included the 
Principal Civil Medical Officer, the Director o: 
Public Works, the Inspector-General of Prisons, 
the Sanitary Commissioner, the Deputy Harbour 
Engineer, and the Malariologist. As a result o: 
this inspection a report, supporting and, in certain 
instances, extending the recommendations prev: 
ously made by the Malariologist, was forwarded t 
Government. 

In view of the results of the investigations, and 
of the difficulty of determining to what extent i: 
would be possible to deal effectively with breeding 
places of anopheles on private lands in the vicinity 
of the jail, it was considered advisable to await 
the effects of anti-malaria measures in the prison 
area before attempting any works outside thi! 
area. The measures recommended were, therefore 
largely restricted to the jail premises and th 
adjoining quarries; they may be summarized * 
follows : 

(1) Improvement of Buildings —Structural alters- 
tions and additions to the staff quarters or prefer 
ably the erection of entirely new quarters of : 
superior type sufficient to house the entire sta‘ 
prevent any of the subordinate officers having re 
course to-existing miserable dwellings in the neat 
vicinity, 

The extension and improvement of the hospital 
accommodation for both the staff and the convicts 
including the provision of mosquito-proof wards for 
acute cases, and the erection of two additions 
wards of fifty beds each for convalescent cases 
Alternatively, in view of the expense connecte: 
with such improvements, it was recommended tha’ 
the building of the proposed new prison at Ragam 


be commenced with the least possible delay. 
———— qa E 





1 The Resident Medical Officer reports that of 847 prisone™ 
admitted to the jail in 1994, 595 (70°2 per cent.) had a prev: 
history of malaria. 
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(2) Quinine Administration.— Arrangements to 
be made by the prison authorities for the compul- 
sory curative and preventive treatment of prisoners 
and members of the staff and their families, especi- 
ally with a view to sterilizing existing human 
carriers and reducing the number of relapses and 
new infections. Such treatment to be applied 
also to all new arrivals at the prison in whom 
evidence or history of infection with malaria was 
obtained. These measures to be continued until 
anti-mosquito measures were completed, or until 
such time as it was considered advisable to modify 
or suspend them. 

(3) Transference of Staff—The transference to 
non-malarious stations of all officers—particularly 
if married—in whom symptoms of malarial cachexia 
or severe malarial infection were present, after 
they, and if necessary their families, had under- 
gone the above treatment for a period of not less 
than one month. 

(4) Reduction of Labour.—The daily task of all 
prisoners engaged on work in the quarries, and 
undergoing the above treatment,: to be reduced 
until such treatment was completed. 

(5) Anti-Mosquito Work.—The inauguration of 
suitable measures directed primarily against the 
species A, culicifacies and A. funestus var. listoni, 
to reduce the number of their breeding places or 
to render such places unfavourable for breeding 
purposes, 

The measures proposed under heads (2) to (5) 
above were instituted without delay. The systematic 
administration of quinine was under the control of 
the Resident Medical Officer, and anti-mosquito 
works were carried out by gangs of prisoners under 
the direetion and supervision of the Harbour En- 
gineer’s and Public Works Departments. 

All superfluous bathing pools and wells were im- 
mediately closed, and those remaining stocked with 
larvivorous fish. These fish were also introduced 
into a rock-built tank—in which culieine larve were 
nbundant— with a view to forming a nursery and 
ensuring future supplies. The general drainage 
system of the main quarry was much improved, 
nnd existing drains were regraded and lined with 
cement; the practice of damming these channels 
was prohibited, and all pools formed in this way 
eliminated. Depressions containing, or liable to 
contain, water at the base of the working face of 
the quarry were temporarily filled with sand or oiled 
once eaeh week. Improvement of the bed of the 
stream mentioned above presented the chief ob- 
stacle in connection with anti-mosquito measures. 
It was originally recommended that the bed be recut 
throughout its eourse in the jail premises and for 
a distanee of one-half mile on each side of the 
boundaries, This, however, was not considered feas- 
ible in its entirety, and less laborious and expensive 
meusures were provisionally adopted. Briefly, the 
stream was rebuilt and regraded everywhere, except 
in those portions of its lower course where such 
work entailed cutting through solid rock: the banks 
were constructed of pieces of rock, and all inter- 


stices filled with cement to a height of several 
inches above the level of the water. A dam pro- 
vided with a sluice was then erected a short dis- 
tance above the rock-bound situations in order that 
every few days, when sufficient head of water had 
accumulated in the upper portion of the stream, 
strong flushing could be obtained. Repeated ob- 
servations made subsequent to the erection of the 
dam indicated that this method of treating the 
stream was satisfactory, provided the sides and 
channel were kept free from weeds and debris. 
Indigenous larvivorous fish (Haplochilus lineatus 
and Rasbora damiconius) were numerous, and in the 
area above the dam—where prior to flushing an 
unbroken sheet of water existed—were able to exert 
their beneficial action to its fullest extent. Ex- 
aminations made both above and below the dam 
showed that under these conditions anopheles larve 
were extremely scanty, and on several occasions 
none was found within approximately 200 yards of 
the boundaries. 

In addition to the anti-mosquito measures out- 
lined above, a permanent brigade (consisting of ten 
to twelve convicts, was formed for maintaining such 
measures in good condition. The duties of this 
brigade, which was under-the control of the prison 
superintendent, included the regular clearing, flush- 
ing, and, if necessary, repair of the ella and quarry 
drains, the temporary filing and weekly oiling of 
pools near the face of the quarry, the removal of 
rank and low-growing vegetation, the collection and 
disposal of old tins, coconut husks, &e., and similar 
works. This party also extended their activities to, 
the eare of drains on private lands adjoining the 
prison. 

Larvivorous fish were introduced into the coeo-, 
nut trenehes mentioned above, but no further 
netion was possible. These trenehes are now over- 
grown with vezetation, and larve of A, culicifacies 
have not been found in them for more than one 
year. At an early date, however, this plantation 
was thoroughly cleared and numerous pits and 
holes obliterated. This was done mainly as a 
demonstration to the neighbouring landowners to 
indicate the lines on which co-operation was re- 
quired. Propaganda work performed and breeding 
plaees of anopheles demonstrated, but although 
considerable interest was shown at the time, little 
or no response to the appeals has been made. 

Cholera.—17 cases of cholera with 14 deaths 
were reported during the year. Of these, 1 occurred 
in Colombo town, 1 in the port of Colombo, 1 in 
the North-Western Province, 4 in the Central Pro- 
vince, 1 in Sabaragamuwa, and 9 in Uva, where 
there was an outbreak in 1919-20. There were no 
cases during 1921, 1922 and 1923. 

Small-pox.—There were 45 cases with 9 deaths, 
as against 240 cases with 35 deaths the previous 
vear. Of the cases reported during the year, 4 
cases were landed in Colombo from steamers, 4 cases 
occurred in Colombo town, 8 cases were admitted 
to the Infectious Disenses Hospital, Colombo, from 
the neighbouring villages, 1 occurred in the North- 
Western Province, 1 in Sabsragamuwa, 1 in the 
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Central Province, and 26 cases with 5 deaths in 
the Northern Province, where there was an epidemic 
in the Jaffna Peninsula in the last quarter of the 
year. 

Vaccinations.—The total number of primary 
vaccinations performed during the year was 128,591, 
of these 123,009 were successful and 2,775 were 
failures. In 8,465 cases the results were not deter- 
mined. Vaccination is carried on throughout the 
year by trained male and female vaccinators, the 
former vaccinate in the towns and villages and 
estates periodically according to annual programmes 
of vaccination, and the latter itinerate in the 
towns and villages to vaccinate Muslim women 
and children, 

Enteric Fever.—Vhe total number of cases treated 
in Government hospitals during the year was 1,600 
with a death-rate of 25:5 per cent., as against 921 
ases with a death-rate of 29°31 per cent. in 1923. 
The inerease in hospital admissions is partly due 
to the activities of the Sanitary Branch in dis- 
covering cases and recommending hospital admis- 
sion. The number of hospital admissions again 
does not indicate the actual prevalence of the dis- 
ease, for some cases reported as deaths from pyrexia 
are due to enteric fever, although the bulk are 
probably due to malaria. The Registrar-General’s 
returns show, that 816 deaths from enteric fever 
and 17,697 deaths from pyrexia of unknown origin 
were registered during the year, and undoubtedly 
some of the latter should have been included in 
the former. The corresponding figures in his re- 
turns for the previous year were 597 and 23,328 
respectively. Patients are usually taken to the 
hospitals for admission in late stages of the disease, 
and the mortality rate of these cases is therefore 
high. 

Diphtheria.—Nineteen cases with seven deaths 
were recorded during the year, as against 15 cases 
with 6 deaths during the previous year. Of the 
former, 8 cases with 2 deaths and 1 ease with 
1 death were reported from the Infectious Diseases 
Hospital, Colombo, and the General Hospital, 
Colombo, respectively. Three cases with 1 death 
from the Western Province, 6 cases with 2 deaths 
from the Central Province, and 1 case with 1 death 
from the Northern Province. 

Influenza.—A mild form of influenza prevailed 
in all the provinces at different periods of the 
year; 3,888 cases were treated in Government hos- 
pitals with 115 deaths, a mortality rate of only 
2-9 per cent. The corresponding figures for the 
previous year were 4,443, 162, and 3°64 per cent. 
respectively. 

30,719 cases were treated at dispensaries during 
the year, against 23,372 enses in 1923. 

Of the total number of cases treated during the 
year, 5,112 out-patients and 1,233 in-patients were 
treated in the Western Province, 15,544 and 1,208, 
respectively, in the Central Province, 

Dysentery.—Caces of dysentery were reported 
from all the provinces during the vear. The num- 
ber treated in Government hospitals was 6,165, 
with 1,217 deaths, as against 5,484 and 993 respec- 
tively the previous year, Of the in-patients treated 


during the year, 1,123 cases with 112 deaths were 
reported from the Western Province, 1,022 case: 
with 237 deaths from the Province of Sabara- 
gamuwa, and 1,335 cases with 423 deaths from the 
Central Province. 

Drinking water obtained from shallow, unpro- 
tceted wells is the most common source of infec- 
tion, and usually heavy rains with consequent 
flooding causes pollution of the villagers’ water 
supply, 4,080 deaths from dysentery were regis- 
tered by the Registrar-General’s Department during 
1924, as against 3,826 in 1623. 

Cancer and Sarcoma.—The number of patients 
admitted to the various hospitals during the year 
with malignant growths was 434 with 57 deaths, 
as compared with 443 cases with 59 deaths in 
1023. The total number of deaths from ‘* cancer 
of malignant diseases " reported by the Registrar- 
General was 473, us against 433 registered in 1923. 
28 cases of cancer were admitted to the Lad: 
Havelock Hospital for Women, Colombo, during 
the year under review: of the cervix uteri 23, 
breast 2, bowel 2 and glands of neck 1 (secondary) 

The admissions during the previous year wer 
eaneer of the eervix uteri 17, of the uterus 4, 
ovary 1, breast 2, liver 1, bowel 1, vulva 2. 
vagina 1, rectum 1, and anus 1. The average age 
was 38°96 in 1924, 41:16 in 1923. 

Ankylostomiasis.—158.488 cases were treated ot 
dispensaries during the year. 

These figures refer to cases of ankylostomiasis 
as the primary disease; but owing to the almost 
universal infection of all hospital and dispensary 
patients, mass treatment for this disease was 
carried out during the year at dispensaries ani 
hospitals, and a large number of persons receives 
necessary treatment. 

Tubercular Diseases of the Lungs.—The number 
of hospital cases treated during the year was 3.6)' 
with 860 deaths, as against 4,000 cases with 9%) 
deaths in 1923. 

Leprosy.—Two asylums are maintained in th 
island for the segregation of lepers under the Leper 
Ordinance, No. 4 of 1901—at Hendala in th: 
Western Province and the Island of Mantivu, in th 
Eastern Province. They are nursed by religious 
sisters with the help of male and female attendants 
at both asylums. 

There were 114 lepers at Mantivu island or 
December 81, 1923. 48 were admitted during th 
vear, 12 died, 31 were discharged or abscond d 
and 119 remained on December 31, 1924., Of th 
admissions, 14 were new cases, 31 readmissi, 
and 3 absconders from the Hendala Asylum. Tr» 
daily average in the asylum during the year wes 
112°95 per cent., and the percentage of deaths 7:11 

The report of the Medical Superintendent ir 
charge of the asylum at Hendala gives the follew- 
ing figures for the year under review: Remain 
on December 21, 1623, 516; admitted during 1624 
135: discharged, 77; died, 51; remained on Decim- 
ber 81, 1924, 523. 

Of the 135 admissions, 110 were new cases: :* 
of these, 9 were of the tubercular type, 29 of il 
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anwsthetic type, and 72 of the mixed type. The 
new admissions were from the following provinces : 
Western 62, Central 12, Southern 14, Northern 6, 
North-Western 3, Sabaragamuwa 6, and Uva 7. 

The Medieal Superintendent reports 146 lepers 
were treated during the year with E.C.C.O., 3 of 
these were discharged cured in October last, many 
of the younger subjects under treatment who have 
been regular have shown marked improvement, and 
it this regularity is maintained still better results 
can be expected in the near future. 

There has been steady progress in the early cases 
under this treatinent, and there are a number of 
patients now in the asylum whose discharge as cured 
will soon have to be considered. The majority are, 
however, in the last stage of the disease and of 
the advanced crippled nerve type, and these can 
only hope for some relief, some improvement in 
their general health fon this treatment. 

Parangi (Framba' sia, or Yaws).—The number of 
hospital admissions was 6,149 with 18 deaths, as 
ngainst 9,748 admissions with 32 deaths in 1923. 
The decrease in the number of admissions to hos- 
pitals during the year was due to intensive cam- 
piigns by seven itinerating medical officers in the 
Central, Southern, Eastern, North-Western, North- 
Central, Uva and Sabaragamuwa Provinces, and 
the treatment of a large number of out-patients 
brought in by headmen and voluntarily seeking 
ireatment at dispensaries and the out-patient de- 
partments of hospitals. The seven a gem. 
medical officers trexted a total number of 17,852 
cases, and a large number of these patients e 
tended a second and a third time, and 33,052 in- 
jections were given during the campaign in 1924, 
ns against 16,815 enses and 30,139 injections in 
1923. 

Plague.—There were 153 cases (Colombo town 
148, Kalutara 1, Talaimannar 1, Pelivagoda, near 
Colombo, 1, and Talawakele baza var 2) during the 
wear with 145 deaths, as against 232 cases with 
211 deaths in 1923, 1€0 cases with 150 deaths in 
1622, 187 cases with 171 deaths in 1921, and 369 
cases with 316 deaths in 1920. Of the 153 eases 
reported, 59 males and 12 females were admitted 
to the Infectious Diseases Hospital, Colombo, 62 
were bubonic, 7 septicemie, and 2 pneumonic. 
The septicemic and the pneumonie cases proved 
fatal, and of the total number of cases treated during 
the year 19:2 per cent. recovered, sis fusa H$68 
per cent, recovered the previous yea 

Port Health. Precautions. —During the vear 2 81 

3ritish and foreign steamers and 297 native sailing 

vessels called at the Port of Colombo and were 
inspected, as against 2,363 steamers and 285 sail- 
ing craft in 1923. 

Six steamers arrived infeeted and were placed in 
strict quarantine; of these, 3 arrived with small- 
pox, 1 with cholera, 1 with cerebrospinal fever 
and 1 with typhus. 
sent to the Infectious Diseases Hospital. 7 cases 
of chicken-pox were landed during the year, 

Of the samples of water taken from the water 
boats and sent for analysis only two were con- 


. treatment are provided by the State. 


All the cases were landed and. 


demned, and necessary action immediately taken 
to have the boats cleaned and cement-washed. 

The number vaccinated during the year was 
5,963, mostly arrivals foom India vid Tuticorin. 

Disinfection of 152,934 persons and their clothing 
was carried out at the port disinfecting station. 

At the port venereal clinie for seamen 61 cases 
of syphilis were treated by intravenous injections 
in 1924. 

Medical Inspection of Schools.—The routine in- 
speetions of all the more important schools were 
carried out on the same lines as in previous years, 
individual pupils being examined in detail for any 
chronic disabling c conditions, The number of schools 
examined was 72 boys’ and 81 boys’ schools, the 
total number of children being 3,570 boys and 

5,209 girls, As in previous years, the most common 
disabilities in the children of urban schools were 
dental disease and defective vision, and in rural 
schools infection by hookworm and malaria. In 
the former case the degree of visual defect was 
rarely such as to interfere with the progress of the 
child in school, although in a few instances it ex- 
ceeded 6/12 D. Less numerous and, yet perhaps, 
more serious among eye diseases met with, were 
eases of chronic follicular catarrh, due largely to 


imperfect treatment of acute ophthalmia. These 
cesses undoubtedly constitute the sources from 
which, under favourable conditions, serious 


epidemies of acute disease occur. Dental disease 
is becoming more numerous among school children, 
especially of urban areas; a large number of the 
cases have advanced to such a stage that no con- 
servative treatment can be adopted; younger chil- 
Gren go about with retained milk teeth on account 
of the diffieulty of obtaining relief; many cases 
with carly caries are frequently absent from school 
on aecount of attacks of pain. Dental treatment 
under existing conditions in Colombo and the out- 
stations is beyond the means of the average parent ; 
in extraction or a single filling costs as much 
Hs. 5, and medical inspection of schools will never 
realize its full results until better facilities for 
The urgency 
exists only in the larger towns, and as soon as a 
central institution in Colombo is opened, it would 
be possible to arrange for occasional visits of a 
travelling clinic to smaller towns. 

The problem of malaria among school children 
is part of the problem as it affects the whole 
island. Side by side with the development of the 
sanitary part of the campaign, strong educational 
efforts must be made to secure the right response 
from the public. It is hardly likely that the 
anopheles mosquito will ever be ‘exterminated from 
the island, but it has been declared that '' given 
sufficient quinine and a publie ready to co-operate 
with the health authority, malaria may be got rid 
of in any part of the world." The suggestion 
here, of course, is that all human malaria carriers 
can be sterilized, rendering the mosquito harmless 
in its relation to the disease. This implies that 
all persons infected with malaria should be treated 
with quinine until the sufferer’s blood is declared 


52 THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


[July 1, 1926 








parasite-free. A radical measure of this kind is 
bound to meet with considerable opposition unless 
the ground is prepared in the schools, It has 
been possible to ecntrol the epidemie incidence of 
small-pox by compulsory vaccination of all children 
before admission to school; in a similar manner 
some attempt at thorough treatment of all malaria 
carriers will have to be carried out in some of the 
more important Government schools situated in 
malarial districts, 

Regarding hookworm, with the facilities now 
available, both for examination and treatment, the 
severity of infection can be effectively controlled. 
Recently a sum of money was voted by Govern- 
ment for the erection of school latrines, and a 
plan providing a compartment for a bucket and 
an ablution chamber has been approved. 

The propaganda of the hookworm campaign and 
the operations of the direetors have popularized the 
specifie treatment in the schools, and it only re- 
mains now to ensure that the schools are regularly 
visited and the messures to prevent reinfection are 
perfected. 

An unusual number of cases of itch was noticed 
in the Matara schools, and the infection has pro- 
bably been carried to these schools from the neigh- 
bouring dry districts of Tangalla and Hambantota ; 
lack of sufficient water for bathing purposes is un- 
doubtedly one of the predisposing causes of the 
spread of this disease, but that factor hardly 
operates in Matara, where no doubt the ignorance 
of its parasitie and contagious nature favours its 
spread. 

During the year a number of vernacular schools 
in the Western and Southern Provinces were visited 
in order to ascertain their sanitary condition and 
the kind of instruction that is given in hygiene. 
The buildings are mostly of the single-hall type 
with a low wall, some of them are paved and 
cemented ; the old-fashioned long benches are every- 
where in use, and in some the accommodation was 
seriously taxed; the sanitary conveniences consisted 
of a cesspit only in some of the schools. 

Two periods a week are set apart for a class 
lesson on hygiene, and some elementary books are 
preseribed for study, but these lessons in several 
schools were lacking in detail and practical value, 
und in some instances the teacher was obviously 
ill-equipped for the task himself. Instruction in 
hygiene for children in these schools should be 
directed towards the cultivation of hygienie habits 
and demonstrations in certain sanitary methods. It 
is the devolopment of the ** Sanitary Conscience ' 
so neglected in these children and so vital to the 
sanitary progress of the country that should be pro- 
moted. The more backward the locality in which 
situated the greater the care that 
should be paid to the sanitary details of the 
school and its equipment. The site, the locality. 
and the building, with its drainage, water supply 
and sanitary conveniences should be such as to 
afford a permanent objeet-lesson in essentials; the 
cleanliness, repair, and equipment should always 


a school is 





ve above criticism. Such a standard will, how- 
ever, not be attained until specific conditions are 
laid down as to what is the minimum required 
before registration. The Code has laid down cer- 
tain conditions relating to school buildings and their 
sanitary condition, which have to be complied with 
before registration; but they should be further 
amplified by insisting on provision being made for 
play-ground accommodation, water supply and 
latrines, and these should be of a type that has 
the approval of the education department. 

The work of the treatment clinies has continued 
during the year, the total number of cases at the 
Eye Hospital being 268 and at the Anti-Tubereu- 
losis Institute 215. These children paid a total 
number of 724 and 713 visits, respectively, during 
the year. Of the 268 children treated at the Eye 
Hospital 140 were eye cases, 81 throat cases, 39 
car cases, and 8 nose cases. 

The school nurse reports a distinct improvement 
in the health of the school children and that parents 
are less averse to treatment by minor operative 
measures. In some cases they will travel many 
miles to see the lady doetor at the school clinic. 

In all some 8,779 children were medically ex- 
amined and defects or ailments found in 1,983 of 
them, as against 8,588 and 2,158, respectively, the 
previous year. 


SCIENTIFIC SECTION, 


Pasteur In- 
Dr. Lucius 


Government Bacteriological and 
slitutes.—Report of the Director, 
Nicholls, for the year 1924 :— 


A.—Bacteriological Institute. 


Routine Work.—The number of specimens ex- 
amined during the year was 8,228. The fes 
which were received for the examination of speci- 
mens, not sent from Government institutions. 
amounted to Rs. 5,972, and were credited to 
revenue, 

The Bacteriological Examination 
Samples of 83 different sources 
during the year. 

On several occasions during past years a s imple 
has been received at this laboratorv and has been 
of excellent quality, and at a later date another 
sample has been received from the same source 
and has been condemned as unfit for human 
consumption, 

Because such results as these have been con- 
sidered extraordinary by the senders of samples, it 
appears that misapprehensions and hazy ideas 
exist as to the meaning and value of bacteriolo zieal 
and chemical examinations of water for drinkin 
purposes, 

It should be understood that the result of the 
examination of one or more samples from any water 
supply is only of value when it is considered in 
conjunction with the thorough inspection of th. 
source of the supply, such as the eatehment aren. 
by a sanitary expert, 


of Water.— 
were examined 
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The contamination of the water supplies is usually 
intermittent, and even when half à dozen or more 
sumples from a supply have been found to be 
chemically or bacteriologically pure, very little 
reliance ean. be placed upon this unless the catch- 
ment area of the supply is properly conserved, 

A water may be bacteriologically pure for 99 
days, and on the 100th day excessive rains or some 
other adventitious occurrence may cause contamina- 
tion of the water supply. The following is a good 
example of this :— 

The water supply of Diyatalawa was examined on 
two occasions and found to be bacteriologieally pure. 
After heavy rains the same supply was found to 
be teeming with * fæcal ” bacteria, It was dis- 
covered that during these rains the drainage from 
the coolie lines and a tea estate was washed into 
the supply. In other words, the catehment area 
was not properly conserved, and yet, during dry 
weather, the water percolated sufficiently through 
the earth for natural filtration to purify it. In this 
case the military authorities had relied on the early 
chemical and bacteriological examinations and were 
misled as to the purity of the water, 

It is desirable, especially in the ease of expen- 
sive town installations of water supplies, that the 
baeteriolozist should visit the catchment areas with 
the engineer and collect the samples himself. It 
is important that the bacteriologist who examines 
the samples of water should have first-hand know- 
ledge of the sources of them, 

Rescarch Work.—During the year the Ceylon 
Journal of Science eame into existence, and the 
medical section of this paper is edited by the 
director of this institute. Any research work of 
importance which is carried out at this institute 
will be published in this journal, 

Much work was done during 1924 on the morpho- 
logy of bacteria when they are growing under various 
cireumstanees such as when growing on 8 per cent. 
salt agar, or on salt-free agar. It was found that 
many organisms could be quickly recognized by 
this method of comparing their morphological ap- 
pearances on two or more media, Papers on this 
subject are now in the press, 

Work was done on the development of '* local "' 
immunity to B. pestis and B. anthracis. Various 
vaecines suitable for administration by the mouth 
or application to the skin were prepared from these 
organisms, and attempts were made to immunize 
rabbits and guinea-pigs by feeding the vaccines to 
them or rubbing the vaccines into the skin. But 
as far as these organisms are concerned, immunity 
suffieient to protect the animals from. plague or 
anthrax did not develop in a single rabbit or 
guinea-pig. The details of this work are being 
published in the number of the Ceylon Journal 
of Science which is in the press. 

Work was done on B. pyocyancus. This organ- 
ism appears to be pathogenic under three circum- 
stances : — 
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(a) As a secondary invader after such diseases 
are typhoid. The best example of this was a case 
of pericarditis following typhoid jn which the organ- 
ism was present in pure culture, 

(b) As a secondary invader after such diseases 
sent to this laboratory a number of specimens which 
have been obtained from a duodenal tube. The 
specimens have contained B. pyocyaneus. And 
in tWo cases when the symptoms have abated and 
the patients have returned to normal health B. 
pyocyaneus ceased to be present in the duodenal 
tluid. 

(c) B. pyocyancus has been isolated on a number 
of occasions from light-coloured choleraic-like con- 
tents of the ileum which have been obtained from 
patients who have died suddenly with symptoms 
resembling cholera. We have never isolated B. 
pyocyaneus from cases of cholera when the V. 
cholere has been present. 

If appears probable that in Ceylon there exists 
an acute intestinal disease closely resembling 
cholera, but which is due to a highly virulent 
strain of B. pyocyancus, 

Another organism which requires further investi- 
gation is one which closely resembles B. diphtheria 
and which has been isolated from chronic ulcers 
of the leg and from a peculiar type of throat 
ulceration. 


B.—Pasteur Institute, 


During 1924, 398 patients were treated for dog 
bites. Besides these a large number of persons 
sought adviee at the institute, 

The number of patients who have been admitted 
for treatment at the institute since its opening up 
to the end of 1923 is 1,777, and 21 of these have 
died of hydrophobia. This is 1:18 per cent. of 
failures. 


Summary of Results of Research Work done in the 
Municipal Bacteriological Laboratory during 
1924 by Dr. L. Fabian Hirst, Municipal 
Bacteriologist, Colombo. 


(1) The flea survey of Colombo was completed. 
The total number of fleas examined in the course 
of the survey was 10,994 taken from 3,831 rats 
of all species. 

The town was divided into fifteen distriets, in- 
cluding the Customs premises and Government 
granaries, 

The co-efficient of correlation between percentage 
Aenopsylla cheopis to total rat fleas and human 
plague incidence per 10,000 of population in the 
fourteen inhabited districts was ‘95 probable error 
:02. The various factors which might produce a 
spurious correlation between cheopis prevalence and 
plague incidence were separately examined, The 
results were negative, 

Similarly a most striking agreement was dis- 
closed between the actual distribution of cheopis- 
infested premises and the situation of premises 
where plague rats were found, N 
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The results of the flea survey show that the 
percentage of Xenopsylla cheopis found on rats in 
the Government granaries and Customs premises 
is much higher than elsewhere. An equally high 
proportion of X. cheopis is found on rats caught 
in the municipal grain boutiques. 

The X. cheopis found during the flea survey on 
the rats of Fourth Cross Street, where much grain 
other than rice is stored, were 45:9 per eek of 
274 fleas. During the epizootic of rat plague, which 
took place in that street during November, 1923, 
the proportion of X. cheopis rose to 80 per cent. 

The rats eaught in Bankshall Street, which also 
eontains much imported grain, during the flea sur- 
vey harboured 44:8 per cent. X. cheopis out of a 
total of 58 fleas. 

The proportion of X. cheopis in the outlying 
markets at Dean's Road and Nagalagam Street, 
where a strictly limited amount of grain is permitted 
to be stored, was 7 to 8 per cent. In the outlying 
districts of the town the percentage of X. cheopis 
varied from 2 to nil. 


Comparative Experiments on the Transmission of 
Plague from Rat to Rat by means of X. astia 
and X. cheopis. 


1. Attempts to transmit plague between rodents 
have been carried out with 596 X. astia in the 
course of 13 experiments during four plague seasons 
at room temperature in this laboratory. The results 
were entirely negative. 

(2) Under similar conditions 132 X. cheopis trans- 
mitted plague to twelve rodents in the course of 
six separate experiments, 

(3) Plague has been transmitted from rat to rat by 
means of X. astia in one experiment carried out 
at an artificially reduced temperature in a trans- 
mission chamber surrounded by a mixture of ice 
and sawdust. One infective astia was found to be 
typically ‘‘ blocked ’’ and exhibited the phenomenon 
of wsophagal regurgitation described by Martin and 
Bacot. Two other experiments on the same lines 
gave negative results. In other words, X. astia 
may carry plague of rats, under elimatie conditions 
favourable to plague transmission. 

(4) Contrary to my expectations, plague was con- 
tinuously transmitted to a series of rats in suc- 
cession by the same batch of infected X. cheopis 
at room temperature during March, 1924, under 
climatie conditions particularly favourable to plague 
transmission, 

(5) It is comparatively easy to obtain heavy growth 
of plague in the stomach of X. astia fed upon in- 
fected plague rats. There is evidence, however, 
that blocked astia may have relatively low vitality 
and bite rats but feebly at tropical temperatures. 

(6) No evidenee has yet been obtained of any 
marked difference in the virulence of B. pestis after 
growth in the stomach of X. astia and X. cheopis. 


Spinal Analgesia by Dr. Lucian de Zilwa, 
Physician, General Hospital, Colombo. 


In November, 1922, I did my first operation with 
spinal analgesia caused by injecting a bulb of 


stovaine into the spinal canal in the lumbar region. 
Since then all major operations have, whenever 
possible, been done under stovaine. In 1922, 12 
operations were done under stovaine; in 1923, 67; 
and in 1924, 145. The smallness of the earlier 
figures is explained by the diffieulty in obtaining 
stovaine in suflicient quantity. The almost total 
prevention of shock, and the completeness of ab- 
dominal relaxation with a localized anemia, make 
stovaine an ideal anesthetic for major operations. 
It is not given for minor operations like curettage 
of the uterus. Only in one instance was there a 
misadventure, where the patient lay down almost 
immediately after the injection had been given 
Since then particular care has been taken to keep 
the patient either seated or with head and neck 
clevated for ten minutes after the injection. 

In 14 of the above 224 cases of spinal analgesia 
it was found necessary to administer a little chloro- 
form, either because the patient was nervous, in 
spite of being analgesie, or beeause at the end of 
a long operation there were indications of a recovery 
of sensibility. In four cases no analgesia was pro 
duced, although two bulbs of stovaine had been 
injeeted into the spinal eanal. One of these women 
admitted drinking about two bottles of arrack daily 

In none of the cases were there any unpleasant 
effects observed. Even the severe headache, on 
whieh much stress is laid in the literature, was 
only noted in four of the patients. 


A Brief Résumé of a few interesting Cases by 
Dr. A. M. de Silva, Surgeon, General Hospital, 
Colombo, 


Intestinal Obstruction due to a Meckel’s Diver- 
ticulum which was gangrenous. In this case the 
Meckel's divertieulum had formed a noose round s 
coil of small intestines and tightly constricted it 
producing acute obstruetion—the end of the diver- 
ticulum was firmly attached to the mesentery 
The whole of the diverticulum, together with a 
portion of intestine to which it was attached, 
was gangrenous. The gangrenous portion was re- 
sected and intestinal anastomosis done. The patient 
made an uninterrupted recovery. 

Intestinal Obstruction due to the | Vermiform 
Appendir.—A somewhat similar ease, only in this 
patient the appendix formed the band and was not 
gangrenous. It was acutely inflamed and firmly 
attached to the mesentery of the ileum. A loop 
of small gut was tightly constricted by it and on 
relieving the obstruction small patches of gangrene 
were found in the constricted area which were in- 
vaginated by purse-string sutures. The patient 
made an uneventful recovery. 

Goitre —10 operations were performed for this 
during the year. 8 of these were for adenomats 
and 2 for exophthalmie goitre. 5 of them = were 
males and 5 females. Goitres of all varieties seem 
to be just as common in males as females in 
Ceylon. — Parenchymatous qoitres were frequent 
met with both in boys and girls in association with 
enlarged tonsils and adenoids, in these patient- 
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when the tonsils and adenoids were removed the 
goitre markedly diminished in size and in no ease 
Was operative treatment required for the goitre. 

Lingual Goitre.—Lingual goitres are rare. The 
tumour was removed from an adult male, aged 28, 
by an incision in the middle line of the neck ex- 
tending from the symphysis to the hyoid. The 
tumour was just in front of the epiglottis, immedi- 
ately under the mucous membrane, projecting into 
the pharynx and obstructing the laryngeal orifice. 
It was of the size of a mandarine orange. It was 
very vascular—a solid adenoma. Preliminary laryng- 
otomy and tracheotomy were done as there was 
uo palpable thyroid in the normal site, a small 
part of the tumour was left behind to prevent the 
superventure of myxedema, The patient, although 
complaining of dyspnoea for a few days after the 
operation, made an uneventful recovery und left 
hospital greatly relieved. 

Sacro-cocciugeal Tumour.—A very large sacro- 
coceygeal tumour was successfully removed from 
an adult male—it was present from birth and was 
of the nature of teratoma. There was no com- 
munication with the spinal canal. 

Meningocele.—A large meningoecle was removed 
from an infant eight days old. The tumour was 
much larger than the infant's skull, the skin over 
it was thin, atrophic, and ulcerated in places. It 
was attached to the skull at the external occipital 
protuberance and communicated with the fourth 
ventricle. After operation the infant seemed to be 
getting on well, but died on the eighth day with 
signs of meningitis, 

Granuloma of Nose causing complete Occlusion 
of both Nasal Cavities.—Two cases were operated on 
during the year, one an adult male and the other 
4 female. Both nostrils were completely occluded 
by hard, firm granulation tissue of many years’ 
duration. This tissue projected outside the nasal 
projections on to the face, disfiguring the patient, 
filled up both nasal cavities completely and also 
the nasopharynx; nasal breathing was absolutely 
impossible, the mouth was kept constantly open. 
Although the tissue removed was carefully ex- 
amined microscopically and baeteriologieally the 
cause of this rare condition could not be aseer- 
tained. Wassermann reaction was negative, but, 
in spite of this, injections of salvarsan were ad- 
ministered without any appreciable improvement 
in their conditions. The operations consisted in 
burrowing two tracts through the dense granulo- 
matous masses and introd:ciny drainage tubes, 
thus restoring nasal breathing. On removal of the 
tube the tracts tend to close, so that they were 
kept in and the patients discharged with the tubes 
in situ. 

Splenectomy was performed three times during 
the year for chronic malaria—the largest spleen 
removed weighing 8} |b. 

Internal Ear.—Two operations were successfully 
performed on the labyrinth for suppuration extend: 
ing to this region, After the usual radical mastoid 
the lateral sinus was exposed and the bone in the 
angle between the external semicireular canal and 


COLONIAL MEDICAL REPORTS.—cRYLON. 55 


facial eunal was chiselled into until the external 
semicircular canal, vestibule posterior semicircular 
canal and cochlea opened up. In both cases the 
discharge ceased after the operation, 

Cancer - Ihe number of cases of this complaint 
admitted to the wards seems increasing every year, 
und unfortunately the majority of cases are in an 
inoperable stage. In some of these inoperable cases 
Bell’s treatment (raw vegetable juices and injec- 
tions of sodium cacodylate) was tried, certainly 
with beneficial results, though in no case had a 
definite cure resulted. 

Injury to the Thoracic Duct in. the. Thorax.— 
This was a result of a stab wound on the left side 
at the level of the eighth dorsal vertebra. The 
patient—a lady—three months pregnant was as- 
saulted at Badulla, where she was treated for the 
first few days. When admitted to the General 
Hospital the external wound was completely healed, 
but there were signs of free fluid in the pleural 
(left) and peritoneal cavities, causing severe dys- 
pne. On aspirating these cavities large quantities 
of chylous fluid were removed. But the fluid, both 
in pleural and peritoneal cavities, quickly re- 
appeared (within a day or two) so that repeated 
iappings were necessary. The pleural cavity was 
aspirated more than a dozen times and the 
abdominal eavity was also tapped about an equal 
number of times, After each tapping she was 
grently relieved, but the fluid speedily recurred and 
she also aborted whilst in hospital, As tappings 
were required so frequently I was obliged to make 
a permanent opening in the thorax by resecting a 
portion. of the rib. Although the patient was 
greatly relieved by this operation—the fluid ceasing 
tc accumulate in both pleural and peritoneal cavities 
—she had a sinus discharging chyle continuously and 
was wasting rapidly. In spite of regulation of 
diet, &e., she continued to lose flesh and eventually 
died in a comatose condition several months after 
the original assault, 

Reductio en Masse (Strangulated Hernia).—One 
ase of reductio en masse was operated on during 
the year. The remarkable feature about this case 
was that the patient himself produced the reductio 
en masse. The hernia, which was previously re- 
dueible, came down and got strangulated and he 
was seized with violent pain and vomiting. In 
desperation he squeezed the whole foreibly inside 
the abdominal eavitv—only to find that although 
the external swelling had completely vanished there 
was absolutely no relief to his symy:toms—the pain 
was even more severe than before, amd the vomit- 
ing continued. At the operation it was found that 
the reductio en masse was of the recto-peritonea] 
{vpe (the sae with its contents lying between the 
iliae fossa and peritoneum) and the intestine was 
gangrenous in places. After operation patient made 
an uneventful reeovery, 

Some important factors in the causation of 
diabetes mellitus in Ceylon (based on a brief 
survey of 900 selected cases), by Dr. Lionel de 
Silva, physician, General Hospital, Colombo. 

Funck has rightly stated that the diagnesis of 
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diabetes mellitus means no more than the diagnosis 
of fever. The chief manifestations of this disease 
have been recognized since the days of Celsus, and 
it is said that Aræteus, in a.p. 150, was the first 
to call this syndrome complex :tiology ‘‘ diabetes 
mellitus.” Attempts have been made from time 
to time to regard diabetes as a definite disease, 
but the researches on the biochemistry of the blood 
end urine during the last decade have proved the 
correctness of Solis-Cohen’s dietum: ''I do not, 
know of any definite disease called diabetes 
mellitus." Hindu medical literature of the sixth 
century refers to this disease as '' madhumeha "' 
or honey urine, and describes it so vividly that 
Chander Bose's translation seems worthy of repeti- 
tion. Madhumeha is a disease which the rich 
principally suffer from, and is brought on by their 
over-indulgence in rich flour and sugar. The patient 
feels weak and emaciated and complains of frequent 
micturition, thirst, and prostration, ants flock round 
his urine, carbuncles and phthisis are its frequent 
complications, This classical description adequately 
describes the state of the diabetic in Ceylon to-day. 
Careful observation and improved technique have 
enabled us to investigate further as to whether it is 
the liver, stomach, kidney, pancreas, or the nervous 
system which refuses first to respond to the constant 
strain of over-indulgence in food, alcohol, &c. The 
somewhat premature enthusiasm of the lay press 
over the valuable discovery of insulin has unfortun- 
ately created an atmosphere of optimism among 
sufferers, who seem to ignore the fact that several 
causes, operating individually or collectively, may 
give rise to tliese common symptoms which go 
under the somewhat unfortunate term ‘‘ diabetes." 

An wtiological survey of 200 cases based on 
clinical and biochemical observations during the 
last four years showed primary pancreatic involve- 
ment in only four cases. 

Age when disease was first recognized :—90 out 
of 200 were just under 40 years, 76 out of 200 
were between 40 and 50 years, 23 out of 200 were 
between 50 and 60 years, 11 out of 200 were over 
60 years. The average age incidence of the cases 
under 40 years was 38 years. 

It is worthy of note that the first appearance 
of this disease in the majority of eases in this 
series is much earlier than almost all other 
countries, including India. In European countries, 
especially in Southern Europe, the average age 
incidence has been 50 years. In Dr. Bose's series 
of 325 cases the majority of patients were over 
40. This higher age incidence in India may be 
due to the fact that the individual Ceylonese is 
relatively more prosperous than his brother in 
India. 

The stages in the life history of the average 
dinbetie in Ceylon may be summed up as follows : — 
(a) Material prosperity ; (b) over-feeding by parents. 
excessive indulgence in rich food and sweets: 
(c) sedentary occupation; (d) suralimentation lead- 
ing to hepatie congestion; (e) occasional glycosurias 
due to hepatie insufficiency and in some enses ex- 
cessive functional activity of the liver; (f) constipa- 
{ion and often hemorrhoids become well-marked 
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features in the case; (g) persistent glycosuria wita 
hepatic lesions, This is the stage at which th: 
physician is first consulted ; (4) case becomes diab. tic 
without denutrition, suralimentation still continued. 
Liver slightly enlarged, high blood-pressure aud 
renal sclerosis. Patient eventually dies of urzmia. 
Average expectation of life-seems to be about 10 
to 15 years from onset of symptoms; (i) patient 
may become a diabetic with denutrition. Hepato- 
pancreatie cirrhoses with serous diabetes develops. 
about 5 per cent. of cases in this series. 


Splenectomy, Intestinal Obstruction due to Worms, 
Extra Uterine Pregnancy and Perforated Typhoid 
Ulcer with Peritonitis, by Dr. Catherine E. Ander- 
son, Medical Officer in Charge, Lady Havelock 
Hospital for Women, and LadyHidgeway Hospital 
for Children, Colombo, 


Case 1.—Joseph, aged 8, a resident of Ambe- 
pussa, was admitted into the Lady Ridgeway 
Hospital on June 9, 1924, with enlargement oí 
abdomen and a history of intermittent fever for 
two years. On examination the spleen was found to 
be filling up the whole of the left side of the 
abdomen and extending across the middle line one 
inch to the right of the umbilieus and below down 
to the symphysis pubis. Blood filter showed 
malaria parasites. Patient given a course of iron and 
arsenie and quinine treatment. Splenectomy was 
done on July 4, 1924. Spleen weighing 1i lb. 
was removed through a vertical incision through 
the left rectus. He made an uninterrupted re- 
covery and was discharged fit on August 21, 1924 

Case 2.— Caroline, aged 5 (Sinhalese), was 
admitted into the Lady Ridgeway Hospital on 
November 17, 1024, with a history of attacks of 
abdominal pain and vomiting and fever for 5 days. 
also the passage of only blood and mucus per 
rectum, The mother said she noticed a ** lump ` 
appearing in the abdomen from time to time. On 
admission temperature was 100° F., pulse 140; 
a tumour could be felt extending from under the 
right costal margin across the abdomen above 
the umbilicus to the left hypochondriae region 
Several enemas were given and blood and mucus 
only were passed per rectum. Diagnosis of ob- 
struetion high up in the small intestine was made 
due to intussusception or possibly Ascaris lumbri- 
coides. — Laparotomy was done on the evening of 
admission through a vertical incision through the 
right rectus. About 18 inches of the jejunum 
was found to be paeked by a solid mass of round 
worms. It was found impossible to ** milk ©“ them 
down the bowel, so enterotomy was done. ‘Through 
this the worms, numbering about 800, were remove? 
in masses by means of foreeps—the worms being 
“ worked " towards the aperture in the bowel un'i! 
the whole mass was evacuated. A double row 0! 
silk suture closed the bowel and the abdomen was 
sutured up in the usual way. Saline and glucos: 
per rectum were given for the next 24 hours. On 
November 19, 1924 (i.e., two days after the oper. 
tion), 4 gr. of santonine, preceded and followed bs 
ol, rieini, was given, but no worms.were passed. 
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On November 20, 1924, the child passed a normal 
motion. Apart from a little suppuration at the 
lower part of the skin wound the child made an 
uneventful recovery. On December 6, 1924, round 
worm ova were found in the feces. On December 
7, 1924, carbon tetrachloride (m vii) was given to 
remove any hookworm that might be present. 

Before the child left hospital santonine and oil 
of chenopodium were administered, but no round 
worms were passed. She left hospital on January 
15 perfectly well. 

Case 3.—A Sinhalese lady, aged 34, was admitted 
into the Lady Havelock Hospital on October 3, 
1924, giving a history that she was 10 months 
pregnant and had no signs of labour pains. Breast 
signs were absent. She said she had amenorrhea 
for 6 months and after that bleeding off and on 
for the last 4 months, 

On admission a solid, hard, lobulated tumour 
was found filling up the lower abdomen and ex- 
tending to a level one inch above the umbilicus on 
the left side. On the right and continuous with 
the tumour was a hard nodule, 

She had three children, the youngest aged 10. 
Laparotomy was done the day after admis- 
sion and a tumour consisting of six months' dead 
fetus was removed with great difiieulty, enclosed 
in a sac formed by the layers of the broad liga- 
ment. Omentum and bowel were firmly adherent, 
which made the operation exceedingly difficult. 
As it was impossible to separate the tumour from 
the uterus a subtotal hysterectomy was done —the 
tumour being firmly attached to the left side of 
uterus. The nodule that was felt abdominally 
was the fundus of the uterus. Remains of the 
tube and ovary were found on the upper sur- 
face of the This, then, had been a 
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tumour. 
case of tubal gestation with extra-peritoneal rup- 
ture. between the layers of the broad ligament, 
ie., an intraligamentary rupture with survival of 
the foetus up to six months. Death of the fetus 
took place four months previous to admission, and 
this corresponded to the time the bleeding started 
from the uterus. Apart from the presence of a 
tumour the patient suffered no discomfort. The 
wound healed up by first intention, and the patient 
was discharged from hospital three weeks after 
admission, getting very well, 

Case 4.—Seeman (Sinhalese), aged 6, was admit- 
ted to the Children’s Hospital on October 23, 1924, 
having been brought in a bullock cart from a village 
thirteen miles north of Colombo, with a history of 
having had fever for eight days and abdominal pain 
for three days. On admission his pulse was 120, 
and temperature 101-49 F., abdomen was very dis- 
tended, rigid and tender all over. Bowels had not 
moved for two or three days and an enema was 
given with a '' pea-soupy ” result on the morning 
of October 24, 1924, pulse was 98 and temperature 
97:80 F., and abdomen was still tender and rigid. 
By 2 p.m. pulse was 120, and the patient was 
crying out with abdominal pain. Laparotomy was 
done immediately and the abdomen was found to 





be full of pus Intestine was examined carefully 
und feces were found oozing out of an aperture 
surrounded by a red area in the ilium about three 
inches above the ilioczecal valve. The aperture 
was quickly closed with a purse-string silk suture. 
The abdominal cavity was swabbed out as dry as 
possible and drainage tubes were inserted into 
Douglas’ pouch and the right and left iliac fossa. 
Abdomen was closed, except lower end for the 
tubes, and the patient was nursed in the Fowler 
position, Saline glucose and soda bicarb. were given 
four-hourly per rectum. 

Oetober 27, 1924, blood was sent for Widal ex- 
amination and the result was 1/40 positive, 1/80 
negative. Temperature was normal and continued 
so. The wound discharged freely and rubber drain- 
age was not got rid of till November 13, 1994. 
The patient progressed favourably, and the abdomen 
wound healed without any complication. The child 
was circumcised and discharged fit from the hospital 
on December 11, 1924. 


Stovarsol in Amebiasis, by Dr, Frank Grenier, 
Senior Physician, General Hospital, Colombo. 


It has long been recognized that infections with 
Entamaba histolytica once established are remark- 
ably persistent. Spontaneous disappearanee of the 
parasites has never been proved to occur, and many 
cases are known in which an affection has lasted 
for years—certainly for 16 years—and probably for 
much longer periods. 

The results of treatment of these refractory cases 
of chronic amebie dysentery, and of chronic non- 
dysenterie amebiasis have often proved disappoint- 


ing. The experience of recent years, and the 
knowledge gamed by systematic examination of 


stools in chronic amebiasis have shown how this 
condition may clinically simulate sprue, and that 
its symptomatology, apart from dysenterie mani- 
festations, is very complex and may imitate almost 
any gastro-intestinal disturbance, and that it is 
responsible for much chronic invalidism in the 
tropies. 

Neither emetine nor emetine-bismuth iodide, nor 
the newer preparation, emetine periodide, are specific 
cures for amebiasis. They are valuable drugs, but 
they do not always eradicate the infection or pre- 
vent relapses. For the incurable residue other 
methods of treatment had to be advised. Workers 
in France some years ago had recommended sal- 
varsan in the treatment of these cases, but such 
treatment did not enjoy a long vogue. 

In 1923 Professor Marchoux, of the Pasteur 
Institute, having observed the good effects of stovar- 
sol given by the mouth in syphilis was stimulated 
to try it in amiebie dysentery. In his first case 
thus treated the cysts of Entameba histolytica, 
which had persisted after a course of emetine, 
rapidly disappeared, and success was equally re- 
markable in chronic cases of amoebic dysentery. 

Stovarsol or cxysminophenylarsenie acid is but 
slightly toxie, easy to take, and after an extended 
use ] have not observed any detrimental effect which 
ean be attributed to the drug. 
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Report of some cases of chronic amæbiasis treated 
in hospital during the year with stovarsol :— 

Case 1.—F.W., Burgüer, dysentery, 10 years ago. 
Mother died of sprue. During last two years has 
been treated for sprue, sore tongue, and morning 
diarrhea, bulky, pale, frothy stools, emaciation, 
While in hospital undergoing treatment for sprue—- 
parathyroid and calcium and diet—his stools were 
daily examined. On the llth examination typical 
cysts were found. A regular course of stovarsol 
was prescribed and continued after discharge. 
Patient improved rapidly, is now doing a full 
day’s work and on practically ordinary diet, and 
repeated examination of fæces has been negative. 

As regards the resemblance of chronic ameebiasis 
to sprue, I may quote the views of Acton and 
Knowles, of the Caleutta School of Tropical Medi- 
. eine: —'' Whilst sprue appears to be a clinical 
entity, may not it be the end phase of several 
different infections, e.g., with the Flexner bacillus, 
or after chronic amcbie dysentery associated with 
pancreatice and parathyroid deficiency?” 

Case 2.—Recurring dysentery of two years’ dura- 
tion. In spite of several courses of emetine, intra- 
venous salvarsan, colonie irrigations, &e., the con- 
dition tended to relapse. ltapid improvement under 
stovarsol and restoration to normal health. 

This patient was a municipal employee, and the 
municipal bacteriologist informs me that repeated 
examinations of the fæces have given a negative 
result and that, moreover, a very chronic dermatitis 
the patient had had disappeared. These skin con- 
ditions are met with in amebiasis, and are probably 
due to secondary streptococcal lesions in the bowel 
and absorption of ‘‘ pressor °’ bases. 

Case 8.—Recurring dysentery of 5 years’ dura- 
tion. Attacks every 3 or 4 months—an assistant 
at the Bacteriological Institute. Cysts could always 
be demonstrated in his feces. Treated with stovar- 
sol. Numerous repeated examination of stools now 
" negative." No recurrence for nearly one year. 

Case 4.—Female. Dysentery 10 years ago, Re- 
curring attacks of diarrhea, last 6 months per- 
sistent diarrhea. On admission extreme emacia- 
tion, hectic fever, prostration, a '' living skeleton."' 
Condition thought to be ejther sprue or abdominal 
tuberculosis. On eighth examination of fæces, cysts 
found, Improvement, though slow, was sure, and 


patient, who has been recently, had put on weight. 


and was free of symptoms, This case treated with 
**vatren,’’ and not stovarsol. 

Case 5.—Ruropean male. Complained of dys- 
pepsia and had symptoms of neurasthenia, Illness 
of 6 years’ duration and dated back to war service 
in Egypt. Referred to his condition as ‘* Egyptian 
Tummy.” This ease was one of chronic amebiasis, 
where marked constipation, rather than diarrhea 
was a symptom. Cysts found. Improved, and now 
in good health. 

Case 6.—Female, English. TI for 4 years with 
colitis.” Appendix removed last year, no benefit 
from operation. This case is illustrative of the faci 
that chronie amarbiasis may give rise to symptoms 
and signs of ehronie appendicitis. Patient improved, 


stools became normal in character and frequency and 
were, on repeated examinations, '' negative " for 
cysts. However, for a considerable time the 
pitient’s general health remained poor, and sh. 
manifested symptoms characteristic of the ‘* con- 
firmed abdominal neurasthenic,’’ the condition being 
probably due to endocrine deficiency, the result 
of chronic intestinal sepsis. Many such cases of 
chronic amebiasis finally drift into the ‘* chronic 
abdominal type." One such case after '* suffering 
many things at the hands of many physicians’ 
finally received salvation and restoration to health 
from Christian Science. I may mention that n 
a recent ease of chronic amebiasis with symptom, 
of chronic appendicitis, the appendix was removed 
and numerous active motile amcebe were found i» 
the appendix, which was thickened and show: 
signs of chronic inflammation. 

The Misuse of Emetine—Whilst emetine i 5 
most powerful drug, it is not sufficiently realized ths! 
it is a powerful cardiac and central nervous systen 
depressant, The emetine is often given without 
justification for its use, often on the mere strength 
of symptoms of hepatic or intestinal disorder, and i 
to be depreeated. I have personally known of tw: 
enses of fatal cardiac failure from overdosing witk 
emetine. T 

Storarsal in Acute Ameæbie Dysentery.—] have 
not given stovursol a trial in cases of acute dysen- 
tery. It is the practice of some French medical 
men fo give a continued course of emetine and 
stovarsol. It is claimed, however, that stovarsi! 
is so efficient and so easy to give by the mouth 
that patients in private practice and those whe 
'annot come often to hospital are treated with 
stovarsol alone. 

Report of the Malariologist, Mr. H. F. Carter 
Scientific Section.—The information included in th- 
section comprises brief summaries of certain * 
vestigations undertaken during the past year «t 
more. The results of these and other investigatior- 
will be published in detail later, and will incl: 
a series of articles in the Ceylon Journal of Scie 

Endemic Prevalence of Malaria in Ceylon.—Tr 
relative prevalence of malaria in different parts c 
the island was determined by spleen and blood èx- 
aminations of random samples of children. The 
majority of these examinations were made in c» 
nection with a preliminary survey during the perio! 
July, 1921, to July, 1922, when, owing to limitaticn- 
of staff and the extensiveness of the area involved 
it was not possible to synchronize the work wi 
climatie conditions or to complete it within either vi 
the monsoon periods. For these reasons the exam- 
inations were not in all cases strictly comparable 
and factors—e.g., recoveries, relapses, &e.—influenc- 
ing the rates were operating in varying degrees i» 
different. districts when the work was performe:| 
The results of continued work in this connection 
however, have not affeeted the figures given in th 
report, for 1922 to any appreciable extent. and 
mav perhaps be justifiable to assume, therefon 
that, as applied to the extensive areas mention. d 
the findings afford a fairly reliable estimate of th 
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prevalence of the disease. Nevertheless, local and 
seasonal variations may be considerable and appar- 
ently are particularly liable to occur in areas of 
relatively low or moderate endemieity. 

The endemicity of malaria varies considerably in 
different parts of the island, and that, in certain 
àreas at least, such variations are coincident with 
changes iu climatic and topographical conditions. 
Broadly speaking, the following areas of en- 
demicity--as indicated by the spleen rate—may 
be distinguished, 

Splenic Values.—The determination of the spleen 
rate (of children from 2 to 10 years of age), 
although of great practical value as a means of 
measuring the amount of malaria present in any 
given distriet, does not afford a true indieation of 
the intensity of the disease, since the exact signifi- 
cation of the rate is unknown. When, however, 
the size of the enlarged spleen is observed, more 
valuable and precise information at once becomes 
available, as it has been shown that a definite 
mathematical relationship exists between the size 
of the spleen and the spleen rate. The proportions 
of the different classes of spleens change regularly 
with the spleen rate, ensuring for individual rates 
a comparatively stable formula. The latter, how- 
ever, may be considerably influenced by certain 
faetors, e.g., non-representation of the community 
examined particularly in regard to the inclusion in 
communities with low spleen rates of children from 
highly malarious distriets, or the presence of some 
other disease productive of severe splenomegaly: 
and when such are present the proportions of the 
different classes of spleens may be at complete 
variance with those for the observed spleen rate. 

The changes in the spleen composition (exclusive 
of obvious discrepancies) correspond fairly closely 
with those found by Christophers in India and 
Mesopotamia, although there appears to be a 
definite decrease in the proportions of large-sized 
spleens for each group of spleen rates. 

According to Christophers a splen is the méan 
increase in splenic substance resulting from a single 
infection (untreated) in a child 2 to 10 years of 
age, and the number of splens distributed is a 
direct measure of the intensity of malarial infec- 
tion. The value of the splen being known the 
latter may easily be calculated, and from this the 
spleen rate corresponding to the spleen composition 
may be obtained. The average values of the splen 
in India and Mesopotamia have been determined 
at 90 and 114 grm., respectively, while that for 
Ceylon—owing to the difference in size of enlarged 
spleens—is less, being approximately 80 grm. 

The Relative Prevalence of the Different Species 
of Malarial Parasites —The results of examinations 
show that in every district the benign forms 
(benign tertian and quartan) of malaria predomin- 
ate; malignant or subtertian malaria appears to be 
relatively uncommon, averaging only slightly over 
10 per cent. of all infections observed. The figures 
now given differ in several respects, especially in 
regard to the relative prevalence of quartan malaria, 
from those in the report for 1922; but all such 
discrepancies are evidently due to the comparatively 
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small numbers of “ positive” films which were 
available for analysis at that time. 

The relative scarcity of malignant malaria in 
Ceylon is a matter of considerable interest and 
importance, since in most tropical countries this 
form of the disease preponderates, and is con- 
comitant with a high prevalence of pernicious cases 
and severe mortality. It is, moreover, considered 
by some authorities that the parasite (Plasmodium 
falciparum) responsible for this form of malaria is 
the chief causal factor of blackwater fever, and 
that the presence of this organism in a high por- 
tion of infections is necessary for the production of 
this condition. If this view be correct, the almost 
complete absence of blackwater fever from Ceylon 
—even from those districts where malaria is hyper- 
endemic—may readily be explained by the results 
shown. It is very probable, however, that the per- 
centage proportions of the various species of para- 
sites in the different areas are subject to seasonal 
fluctuations, and that at certain times any one 
species may become more prevalent; but the 
evidence at present available indicates that in the 
case of malignant inalaria a widespread increase 
sufficiently great to render it the predominating 
form is not a common oceurrence, 

The Differential Characters of the Indigenous 
Anopheline Mosquitoes in their Adult and Larval 
Stages.—Fifteen species, and their varieties, of ano- 
pheles have now been found in Ceylon. Of these, 
nine are abundant, including two (A. maculatus and 
A. gigas) which are confined to the hill country. In 
the low country, although the same species occur 
in both the wet and the dry zones, they are pre- 
sent in very different proportions, In the wet zone 
A, listoni and A. culicifacies are relatively uncom- 
mon, and are, to a great extent, replaced by the 
comparatively innocuous swamp-breeding species, 
A, jamesi, A, hyrcanus and A. barbirostris. Pro 
eceding from the wet zone to the dry zone dis- 
tricts, the proportions of the various species gradu- 
ally change, those of A. subpictus, A, listoni, A. 
culicifacies and A, fuliginosus being inereased, while 
those of the ** swamp breeders " mentioned above 
are correspondingly reduced. It would appear pro- 
bable that this change in the composition of the 
anopheline fauna is a factor of fundamental im- 
portance in connection with the relative freedom 
of the low country wet zone (i.e., the south- 
west portion of Ceylon) from malaria and it 
is of interest to note that in several instances 
(e.g., Mutwal, 1903; Mahara Jail, 1922; Demata- 
goda, 1923) during recent years when localized 
epidemics have occurred in this part of the country, 
conditions have been present which especially fav- 
oured the propagation of A. culicifacies or A, listoni. 

The more important distinguishing characters of 
ihe adults and mature larve of the indigenous 
anopheles are summarized in the following tables :— 


Synopsis of Adults. 

(1) Wing entirely dark, or the upper margin with 
not more than three pale spots; cross-veins and 
bases of forks of veins dark (subgenus Anopheles). 

Wings with at Jeast four pale spots on the upper 
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niargin ; eross-veins and bases of forks of veins pale 
(subgenus Myzomyia). 

(2 Wings without pale spots; uniformly brown 
in colour (aifken James). 

Wings with light and dark spots. 

(3) Wings with three pale spots on the upper 
margin, the markings sharply defined; large species 
(gigas Giles). 

Wings with at most two pale spots on the upper 
margin, the markings not sharply defined; medium 
sized or large species. 

(4) Hind legs with a dense tuft (black and white) 
of outstanding scales on the femora (annandalei 
Pras.). 

Hind legs normal without a tuft of outstanding 
scales. 

(5) Femora, tibiæ 
all the legs conspicuously 
(pseudo-barbirostris Lud.). 

Femora, tibiæ and first tarsal segments with 
pale spots at their extremities only. 

(6) Palpi in female entirely black, shaggily scaled, 
in male black with an indistinct ring on the proxi- 
mal portion; wings with black and`white scales, the 
black preponderating ; large blackish species (barbi- 
rostris Wulp). 

Palpi in female with narrow pale rings, in male 
with distinet rings and the apex of the club white, 
wings with blaek and yellow scales, the yellow pre- 
ponderating on the lower portion of the wing; 
medium-sized to large, dark brown species (hyrcanus 
Pall.). 

(7) Femora and tibie with pale spots at or near 
their extremities only. 

Femora and tibie conspicuously spotted through- 
cut with white or yellow, 

(8) Tarsal segments of all the legs entirely dark. 

Tarsal segments with distinet pale rings. 

(9) Thorax brown; palpi in female with three 
narrow widely separated rings, in male with pale 
rings, the club mainly dark scaled; base of first 
vein mainly black, fringe dark or with one or two 
indistinct pale spots (culicifacies Giles). 

Thorax mainly gray; palpi in female with three 
pale rings, the two terminal ones broad and nar- 
rowly separated, in the male with pale rings, 
the club mainly yellowish ; base of first vein yellow, 
fringe with several conspicuous pale spots. 

(10) Proboseis entirely dark, sometimes paler 
beneath the apical half; fringe without a pale spot 
opposite the sixth vein (funestus var, listoni List.). 

Proboseis conspicuously pale (golden) on the 
apieal half: fringe with a pale spot opposite the 
sixth vein (funestus var. aconitus Don.). 

(11) Tips of the hind legs dark; pale bands on 
tarsal segments of fore legs broader than those on 
the hind legs. 

At least the tips of the hind legs white; pale 
Lands on tarsal segments of fore legs, narrower and 
less conspicuous than those on the hind legs. 

(12) Palpi in female with three pale rings, the 
apical ring not more than 1! times the length of 
the adjoining black band; proboscis uniformly dark ; 
fringe usually with an extra pale spot between the 


and first tarsal segments of 
spotted with yellow 
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fifth and sixth veins; tibie and first tarsal seg- 
ments with conspicuous longitudinal striping (sub- 
pictus Grassi). 

Palpi in female with three pale rings, the apica! 
ring very broad, at least 8 times the length of 
the adjoining band; proboscis in female with a pale 
area before the apex; fringe usually without a pale 
spot between the fifth and sixth veins; tibia and 
first tarsal segments without pronounced striping 
(subpictus var. vagus Don.). 

(13) Hind legs with the last three tarsal seg 
ments entirely white; palpi in female with three 
white rings (fuliginosus Giles). 

Hind legs with the tip (last segment) only white: 
palpi in female with four white rings (karwan 
James). 

(14) Pale markings on the second to sixth vems 
c xtensive ; often forming relatively large bars ; sith 
vein with not more than three dark spots. 

Pale markings on the second to sixth veins inte 
rupted by very numerous small black spots; sixth 
vein with at least four dark spots. 

(15) Hind legs with the last three tarsal segments 
entirely white; palpi in female with three white rings 
ihe second narrow and widely separated from the 
upleal ring (jamesi Theob.). 

Hind legs with the tip (last segment) only white: 
palpi in female with three white rings, the apical 
ones broad and narrowly separated (maculatus 
Theob.). 

(16) Hind legs with a very broad white band 
covering the tibiotarsal joint (leucosphyrus Don.). 

Hind legs without such a band (punctulatus var. 
tessellatus Theob.). 


Synopsis of the Mature Larve. 


(1) Shaft of antenna with a branched hair, ori 
absent, the post-antennal hairs short and imeor 
spieuous, (Subgenus Anopheles.) Shaft of an- 
tenna without a branched hair, the post-antenns! 
hairs always long and conspicuous. (Subgenus 
Myzomyia.) 

(2) Shaft of antenna without a branched hair, 
post-antennal hairs small; thorax and abdomen 
completely covered with minute curved sets (am 
nandalei Pras.). 

Shaft of antenna with a branched hair, post. 
antennal hairs large; thorax and abdomen without 
sete, 

(3) Outer elypeal hairs with a few short branches, 
or simple; hair on antenna arising near base of 
shaft. 

Outer elypeal hairs thickly branched dendriform : 
hair on antenna arising near middle of shaft. 

(4) Thoracic palmate hair vestigial with four or 
five hair-like divisions; abdominal palmate hairs 
with leaflets terminating bluntly; large species 
(7 mm.) (gigas Giles). 

Thoracic palmate hair well-defined with severa! 
(10-14) narrow leaflets; abdominal palmate hairs 
with leaflets terminating in definite filaments or 
very sharp points; small species (3:5 mm.). 
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(5) Inner and outer elypeal hairs branched, the 
former usually bifurcating before the middle (aitkeni 
James). 

Inner and outer elypeal hairs simple (aitkeni var. 
insuleflorum Swel.). 

(6) Innermost submedian anterior thoracic hairs 
branched (6:8 divisions) from or near the buse; 
blaek with white markings (barbirostris Wulp). 

Innermost submedian anterior thoracic hairs 
simple, or with two or three very short branches 
arising on the distal portion of the stem ; yellowish- 
green or yellowish-brown without definite white 
markings (hyrcanus Pall.). 

(7) Abdominal tergal plates very large, occupying 
from nearly one-half (first segment) to almost the 
whole (eighth segment) of the dorsal surface of the 
segments. 

Abdominal tergal plates smaller, those on the 
anterior segments reduced to narrow transverse 
bars. 

(8) Inner and cuter elypeal and pre-antennal hairs 
simple, or (intermediate form) with a few short 
branehes, those on the pre-antennal hairs arising 
at intervals along the stem (funestus war. listoni 
List.). 

Inner and outer clypeal hairs with more numerous 
short branches, pre-antennal hair branched (5 or 6 
divisions) from the base (funestus var. aconitus 
Don.). 

(9) Outer clypeal hairs simple, or with a few 
short branches only; pre-antennal hairs simple, or 
with faint lateral branching. 

Outer clypeal hairs thickly branched, plumose ; 
pre-antennal hairs branched; usually from the base. 

(10) Inner and outer clypeal hairs simple, or the 
inner only with fine, short, lateral branches ; thoracic 
palmate hair (except A. subpictus) small, but with 
definite leaflets. 

Inner and outer clypeal hairs with short lateral 
branches; thoracie palmate hair with hair-like 
divisions only. 

(11) Anterior clypeal and  pre-antennal hairs 
always simple; leaflets of abdominal palmate hairs 
ending in long filaments. 

Inner clypeal hairs usually with short branches; 
leaflets of abdominal palmate hairs ending in blunt 
points. 

(12) Thoracic palmate hair vestigial, with long 
hair-like branches ; submedian thoracic hairs scarcely 
pigmented, the innermost without a conspieuous 
dark root; antenn:e feebly chitinized, unpigmented. 

Thoracic palmate hair small, but with six to eight 
short leaflets; submedian thoracic hairs powerful, 
pigmented, the innermost with a conspicuous dark 
root; antenne strongly chitinized, the tips dark 
(culicifacies Giles). 

(13) Pre-antennal hairs situated below or outside 
the inner clypeal hairs; outer elypeal hair long— 
from à to $ the length of the inner (subpictus 
Grassi). 

Pre-antennal hairs situated between the inner 
elypeal hairs; outer elypeal hair very short—1 or 


less the strength of the inner (subpictus var. vagus 
Don.). 

(14) Innermost submedian anterior thoracie hairs 
short, with two or three branches (occasionally 
simple) without conspicuous roots (punctulatus 
var. tessellatus Theob.), 

Innermost submedian anterior thoracie hairs 
large with numerous branches and conspicuous 
roots (leucosphyrus Don.). 

(15) Extremities of leatlets of abdominal palmate 
hairs sharply pointed or filamentous (maculatus 
Theob.). ‘ 

Extremities of leaflets of abdominal palmate hairs 
bluntly pointed (karwari James). 

(16) Vertical elypeal hair long and simple, oc- 
casionally bifid; leaflets of palmate hair on first 
abdominal segment very narrow, usually hair-like, 
7-8 in number (jamesi Theob.). 

Vertical clypeal hair short, with four or five 
branches arising, usually, from the base; leaflets 
of palmate hair on first abdominal segment differ- 
entiated, 10-12 in number (fuliginosus Giles). 

The Relation of Paddy Cultivation to Malarial 
Endemicity.—Investigations in this connection were 
conducted at several towns situated in different 
parts of the island with a view to determining the 
effects of varying conditions upon the anopheline 
fauna of the rice fields, and the relation of the 
latter to the incidence of malaria; they were com- 
menced in August, 1922, and continued until 
November, 1924. The area under paddy at the 
centres selected considerably—from approximately 
thirty to several hundred acres. At each centre from 
ten to thirty fields (varying in total area from one to 
three acres), situated in three or more blocks in 
different parts of the town were selected, mainly in 
accordance with their position in relation to dwell- 
ings and irrigation channels. 

Examinations for anopheles larvæ were made each 
month; they were not restricted to the rice fields 
alone, but included uncultivated fields, irrigation 
channels, swampy areas and pools produced by 
seepage, and various other types of potential breed- 
ing places in the vicinity. 

Except in the wet zone the predominating species 
of anopheles breeding in the rice fields are A. 
subpictus and A. hyrcanus, but the more effective 
malaria transmitting species—A. listoni, A. culici- 
facies and A. maculatus—when taken together 
form an appreciable percentage of the anopheles 
fauna. 

In many parts of the island it would appear at 
first sight that the irrigation channels themselves 
are more important factors in the production of 
malaria than the rice fields, but it is necessary to 
observe that the total prevalence of anopheline 
larve of all kinds in the channels is in general 
considerably less than in the rice fields—a fact 
which, in practice, may tend to equalize matters. 
Tt has vet to be determined, however, whether the 
larve of the more important species occurring in 
the fields are derived primarily from the irrigation 
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channels or exaetly to what extent laek of control 
of the water supply is responsible for their propaga- 
tion. Evidence is available which shows that the 
paludie eonditions invariably assoeiated with irriga- 
tion are seriously conducive to anophelism of a 
dangerous type, and that much stricter control— 
particularly of the privately owned channels—will 
be necessary if the incidence of malaria is to be 
reduced. 

The average prevalence of the various species of 
anopheles in the riee fields vary to a greater or less 
extent. in the different areas, chiefly according to 


the stage of cultivation and growth of the crop. 
The most definite change is in regard to the species 
A. subpictus and A. hyrcanus. Usually, during the 
early stages of cultivation when there is little or 
no growth and the water is stagnant and muddy, 
the predominant species is A. subpictus, but in 
most districts 4. hyrcanus becomes more prevalent 
as the growth of vegetation increases, reaching its 
maximum abundance when the crop is sufficiently. 
tall to shade the surface of the water. No very 
definite variations in the prevalence of the malaria- 
carrying species have so far been observed. 


Colonial Medical Reports.—No. 194.— Egypt. 


ANNUAL REPORT ON THE WORK OF THE PUBLIC 
HEALTH DEPARTMENT FOR 1922. 


VITAL STATISTICS. 
The birth-rate for 1922 was 48:2 per thousand, 
as compared with 42:3 for 1921, and the death-rate 


was 25:2. per thousand, as compared with 25:3 for 
1021. 


HosrrrAL. 


Kasr cl ‘Aini Hospital.—The number of in-patients 
admitted during the year was 13,074. There was a 
continuous increase in the number of in-patients 
admitted in the hospital during the last five years. 
The death-rate of in-patients in 1922 was 8°35 per 
cent., as against 9:13 in 1921. The number of out- 
patients was 122,416, the number of attendances 
being 353,251. 

Encephalitis Lethargica.—13 cases of this dis- 
ease were admitted during the year ns against 3 in 
1021. 2 of the cases were of the myoclonic type, 
and 1 of the cerebellar type. Several cases pre- 
sented a clinical picture closely simulating paralysis 
agitans. 

Lithotrity versus Suprapubic Lithotomy.—During 
1922 51 cases of vesical calculus were treated by 
lithotrity with 7 deaths. 6 of the 7 cases that died 
showed, post-mortem, advanced cystitis and pyelo- 
nephritis. In the remaining case no definite cause 
of death was discovered. In none of the 7 cases 
was there a rupture of the bladder. This mortality 
compares very unfavourably with statisties of 815 
cases done by Freyer on adult males with a mor- 
tality of 3:06 per cent. 

The mortality from suprapubic lithotomy during 
1922 was 10°81 per cent. in 37 cases. The above 
fuets suggest that cases with septie urinary pas- 
sages stand lithotrity worse than they do supra- 
pubie lithotomy. This, however, is a disputed 
question and well worth further and more thorough 
investigation, 

Spleneetomy.—12. splencetomies were done for 
endemie splenomegaly during the year. Of these 
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2 died in hospital. One, two and a half months after 
operation ; post-mortem of the liver showed advance d 
cirrhosis. The other died of broncho-pneumonia on 
the third day of the operation. He, too, had ad- 
vanced cirrhosis of the liver. 

B cuses of ruptured spleen were admitted during 
the year. 5 died before and 3 after operation. 2 
of the 8 cases had rupture of the liver as will, 
The remaining 6 cases had enlarged spleens (1nalarial 
or otherwise), hence the high mortality. 

Tetanus.—Both the incidence and mortality of 
tetanus were higher during 1922 than the previous 
year. Of 16 cases admitted 12 died—a mortality 
of 75 per cent. Of the 4 cases that recovered, 2 
had an incubation period of 17 days and 32 day: 
respectively. The other 2 had no wounds or histor 
of wounds so that the incubation periods could net 
be ascertained. Of the 12 cases that died 3 had 
an incubation period of 2 days, 5 days and 10 days 
respectively; 2 had recent wounds, but the exact 
time of infliction could not be ascertained. The 
other 7 cases had no wounds or recent scars, s^ 
that, there again, the incubation period could n» 
be estimated. 

Hydrophobia.—In spite of an increase in th 
number of antirabie cases, the number of cases of 
hydrophobia has decreased. 

Of 7 cases of hydrophobia in which the site of 
the bite was known, in § this was the face and in 
1 the forearm. Of 11 cases of hydrophobia 6 had nu 
prophylactic treatment and 5 had a complete cours 

Ankylostomiasis.—During the past vear trial was 
made of two new anthelmintics for ankylostomiasis 
namely, carvacrol and carbon tetrachloride. The 
former drug is a fluid isomer of thymol and, it wss 
thought, might be effective in smaller doses, on 
account of its liquid character. The results showed 
that, to be effective, the drug required to be given i» 
about the same amount as thymol (dose 3 c.e.) and 
did not appear to possess any special advantages 
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Carbon tetrachloride was only introduced this last 
year and investigations were begun before clinical 
reports on its own use were published. Those now 
available show that the doses used have been 3 c.c. 
alone or 5 e.c. with eastor-oil. These doses have 
no toxic action cn the liver, and aet. well without 
preliminary preparation ot the patient. 

Our experience at Kasr el 'Aini, so far, is in favour 
of large doses; a single dose of 3 c.e. being much 
less efficacious. Excellent results have followed the 
administration of 6 to 8 c.c. of carbon tetrachloride 
mixed with about the sume quantity of castor-oil, 
given in two halves at 2 hours interval. Greater 
dilutions than 1 in 3 of the drug reduce its efficiency, 
As large a dose as 10 c.c. has been given with no 
ill-effeet, but it must be remembered that the com- 
bination with castor-oil minimises absorption, 

The drug appears to have a strong bactericidal as 
well as vermicidal effect. The results obtained com- 
pare favourably with those of chenopodium and 
thymol, and are naturally most striking when a 
large number of worms are present. 

More work is in progress to determine the most 
effective and economical method of using the drug 
on a large scale, since it appears a safer and more 
powerful anthelmintic than those hitherto employed. 
For this purpose a special annexe has been prepared 
at Port Said. 

Auricular Fibrillation.—Quinine sulphate was 
tried in 12 eases showing this condition, The 
diagnosis was made on clinical grounds. 0'040 grm. 
in tabloid form was given by mouth three times a 
day. In no ease was the fibrillation stopped. The 
pulse-rate was reduced and the irregularity dimin- 
ished, but with no obvious advantage. Nausea and 
vomiting were induced in the majority of the cases. 

Bilharziasis.—Oral administration of tartar emetic 
was tried in 6 cases. Enteric coated pills, each 
containing 0-06 grm. tartar emetic, were given 
twice a day. In only one ease was the urine re- 
ported negative after a course of 20 pills. In an- 
other case 40 pills were given, but with no effect. 
In 4 eases treatment had to be stopped after a few 
days on account of the onset of vomiting, diarrhea 
and colicky pains. 

Rectal administration of tartar emetic was tried 
in 13 cases. The method of administration was as 
follows: a mild laxative was given at night and in 
the morning an enema of 100 c.e. distilled water 
containing the dose of tartar emetic required with 
8 mm, tinct. opii. was given with a funnel attached 
to a soft rubber catheter. Enemata were retained 
for periods between 8 and 24 hours. 6 gr. of tartar 
emetic were given to begin with, increasing by 
2 gr. each time. The enemata were given every 
other day. The rectal administration of tartar emetic 
is far inferior to the intravenous method. A combina- 
tion of tartar emetic and emetine was found more 
effective in the treatment of intestinal bilharzinsis 
than either drug used alone. Bismuth was tried 
chiefly as a possible substitute for antimony in the 
treatment of bilharziasis. The compound used was 
the liquor bismuth et ammonii citratis (B.P.) steri- 
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lized for intravenous use, Subeutaneous or intramus- 
cular injections proved to be irritating and unsuitable, 
The results were that slight chronic infections were 
cured, but an attempt to use larger doses than 
1 e.e. (for the treatment of more active infections) 
was abandoned owing to the development of toxic 
symptoms. Meanwhile research in France on the 
action of bismuth in syphilis and spiroehietal in- 
feetions showed that preparations of this metal 
were ten times as toxic when administered intra- 
venously as when given by intramuscular injection. 
Further, by suspending ‘soluble bismuth compounds 
in an oily vehicle, the irritating properties were 
overcome, Such compounds wre now being tried; 
the double tartrate ean now be bought. The em- 
ployment of intravenous injection in almost toxic 
doses reveuled an extracrdinary effect on the kidneys 
and renal exeretion resulting in a striking diuresis. 
This effeet was studied and reported in the Lancet, 
August 12, 1922, page 328. 

Cancer.—The use of diathermy for malignant 
conditions has, for some time, been recognized 
as efficacious. It was used in the surgical unit 
as a routine, both for the eure of superficial con- 
ditions and to replace the knife in all operations 
on cancer and sarcoma. Of 8 cases done during the 
last three months, 2 were discharged apparently 
cured, Cancer immunization has so far been done 
in 87 cases with some promising results. The 
difficulty of establishing a follow-up system, how- 
ever, robs this method of treatment, as any other, 
of much of its value. The use of amniotie fluid in 
the treatment of inoperable cancer is also under in- 
vestigation. It has been tried in 5 cases. These 
are still under treatment. 

Milk Injections.—2 cases of undoubted septic- 
wmia were treated with milk injections. Both 
cases were cured, 2 cases of inoperable carcinoma 
have also been treated in the same way, but further 
investigation is still necessary for arriving at any 
conclusions. 

Blood Transfusion.—Blood transfusion in regard 
to deficiency diseases is now on its trial. A sug- 
gestive field has been opened by the complete 
restoration of carbohydrate tolerance for 21 days 
in a case of diabetes mellitus following the trans- 
fusion of whole blood. 

Vasectomy for Senility.—This promises to enable 
the helpless aged poor to earn at least a partial 
livelihood. Unilateral vasectomy in cases of senility 
and debility without gross organie disease has been 
performed 17 times with encouraging results. In 
1 ense of senile chorea marked amelioration of sym- 
ptoms was effected. Photographie records of patients 
are being carefully kept. 

Butyn.—-Butyn is a substitute for cocaine as a 
local anesthetic. Tt has the following advantages 
over coenine :— 

(1) It is more powerful and acts more rapidly. 
and over a longer period than cocaine. 

(2) In the quantity required, it is less poisonous 
than cocaine, and its cost is very little greater. 

(3) It does not produce the same intoxicating 
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effect on the central nervous system and conse- 
quently does not possess attractions for the drug- 
taker. After employing it for a period of three 
months in close on 100 operation cases, it was 
found to be extraordinarily effective as an anes- 
thetie, either dropped locally into the eye, or in in- 
filtration-anesthesia. No toxie results had so far 
been noticed. A 2 p.c. solution has been used, 10 
cubie centimetres of which cost P.T. .5:6 as com- 
pared with P.T. 5:2 for a 5 p.c. solution of cocaine 
hydrochloride, which is less effective as a local 
anesthetic in ophthalmic work. Also smaller 
quantities of the solution were used in each case, 
so that the cost may actually be less than in the 
ease of cocaine. 


Anthelminthic Section. 


The number of new cases sent to the section 
during 1922 was nearly one and a half times that 
of 1921. Of the total number about 12 per cent. are 
females and 20 per cent. children under 12. 

About 20 per cent. of the patients sent to the 
section showed a negative result for helminthie 
infection on examination of the dejecta. Of the 
80 per cent. positive cases, half the number com- 
pleted the full course for bilharziasis and the other 
half received less than 10 injections. More or 
less irregularity in atterídance is noticed in the 
majority of patients. The’ most regular in atten- 
danee are the children and women: of the men 
employees and students, specially those of El 
Azhar, are the best. 


Bilharzia Division. 


Specimens are collected for examination the 
first day of attendance and the treatment started 
the next day when the results are known. Negative 
cases which have symptoms and signs of other dis- 
eases, e.g., cystitis, or, in the case of intestinal 
disease, amæbic infection, are given appropriate 
treatment. As a routine measure, a re-examina- 
tion of the dejecta is made at the time the pen- 
ultimate injection (the cleventh) is given, and the 
result recorded. Should living ova still be found, 
extra injections are given—usually three—and the 
result again ascertained. 

About 24 per cent. of the cases are unsuitable, i.e., 
show no ova or have severe cystitis which requires 
treatment before any underlying bilharzial infection 
can be safely dealt with. The ordinary course was 
sufficient in all but 0:5 per cent, Examination of 
the patients returning three to four months after 
a satisfactory course showed a complete cure had 
been obtained. 

Drugs.—No difference was found between the 
sodium and the potassium antimony tartrate as 
regards their effect on the ova. For the patient the 
sodium salt is less toxic; vomiting and coughing are 
less than with the potassium compound, Also the 
sodium salt appears less irritative to the sub- 
cutaneous tissues, so that in some cases of escape 
from the vein very little inflammation followed and 
usually subsided under fomentations In a few 





instances a sterile abscess was evacuated with a 


syringe. Nocturnal enuresis in children is some- 
times an early sign of -bilharziasis. Such cases 
were cured by antimony treatment. 1 case of 


cutaneous leishmaniasis in a girl was sent for treat- 
ment, The condition improved after 4 injections, 
when the patient ceased attendance, so that the 
effect of a prolonged course could not be ascertained 

Complications.—Cough and sometimes vomiting 
ure the usual immediate toxic effects. Sometimes 
bleeding occurs from the strain; this is readily 
checked by rest and giving ice to suck. 

One Death Occurred.—This was a girl of 14, who 
had received 8 injections without any symptoms 
After the ninth she coughed a while and then felt 
better. She left the tent in a good condition, but 
in the same afternoon was brought to the hospital 
in a eollapsed condition and died that night. 

An epileptic boy was seized with a fit every time 
he was given an injection. He was admitted mw 
hospital. 

Emetine.—This drug is used for subcutaneou- 
injection in children whose veins are too small for 
intravenous injections. In consequence of the 
claim made by a local doctor and published in a 
foreign journal of repute, that a daily dose of 
emetine (the maximum being 2 gr.) continued for 
12 days will certainly cure bilharziasis without the 
development of toxic symptoms, this course was 
given to 2 adult men and a woman. The hematuria 
disappeared after 6 injections, but there were many 
living and few dead ova on examination of the 
urine. After the tenth injection a considerable 
proportion of living ova were still present. and 
following the next injection the patients complained 
of numbness in their hands and legs. This result 
confirmed all the hospital’s previous work that i 
is not possible to shorten treatment if we aim st 
a eure and not a mere amelioration of an obvies 


t 
symptom. -- 

Bismuth.—Under treatment with soluble com- 
pounds of bismuth some mild cases of bilharziasis 
were cured, the ova being killed. More active in- 
fections were much less affected, and at presen! 
it does not seem that bismuth is a satisfactory 
substitute for antimony in this disease. 


Ankylostoma Division. 


1,241 patients were sent to the section for treat- 
ment under the tentative diagnosis of ankyle 
stomiasis, The stools were examined on the first day 
of attendance. 

The flotation method was employed in examin- 
tion except in the case of liquid and blood-stained 
stools. The ankylostoma patients are the most 
unsatisfactory in their attendance. When possible 
anthelminthie treatment is given at their first visit. 
but this is often impossible owing to the late hour 
of arrival or the fact that they have recently had bad 
food. Such cases were told to come early the nest 
morning fasting, but often the patients never n~ 
turned. 
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It is customary to give one treatment to nega- 
tive cases and 2 or 3 to positive cases of ankylo- 
stomiasis ; other infections receive appropriate treat- 
ment. The hemoglobin and pulse-rate of every 
patient are determined before a vermicide is given. 
A marked rise is noticed in the hemoglobin value 
under treatment when the worms are expelled, as 
is shown by the absence of ova -in the stools on 
subsequent examination. Patients sent to the bil- 
harzia division who are anemic are not given the 
antimony course until their condition is improved 
by the expulsion of ankylostomes and the adminis- 
tration of hematinies, JJ 

Drugs.—Oil of chenopodium was almost the only 
drug used as a vermiecide, It is put up in capsules 
of 05 c.c. Adults were given 4 capsules (2 c.c.) 
children 3 capsules, followed by a purge. Santonin 
und male fern are given for ascaris and tenia, 
respectively. Carbon tetrachloride is now under 
trial. At first it was given in doses of 6 c.c. (adult) 
or 4 c.c. (child) mixed with an equal dose of castor- 
oil. It is now being given pure in doses of 4 c.c. and 
9 c.c. (children). 


ALEXANDRIA GOVERNMENT HosPiTAL. 


General. 


6,948 patients were admitted to the hospital, 
5,562 males and 1,386 females, This is a decrease 
of 1,312 cases less than the number of admissions 
during the year 1921. With the addition of 297 
cases remaining at the end of the year 1921 to the 
total number of admissions, we get a total of in- 
patients 7,245. 

While the admissions have decreased, the out- 
patient cases are more than doubled. 

The following factors explain to a great extent 
the diminution in the total number of admissions 
during the year:— 

(1) The number of beds of this hospital is at 
present too small for the city of Alexandria and 
the environments which naturally drain here. 
During past years extra cases were allowed to lie 
on the top floor or were accommodated on the 
baleonies, but such arrangements were found im- 
practicable and were stopped. If there had been 
more beds more cases could have been accepted 
and the admissions would have shown a big in- 
crease. 

(2) The outbreak of infectious diseases during 
1922 was the mildest ever known. There was no 
need to open the Chatby Isolation Hospital as all 
the eases we received were easily accommodated 
in the infectious block of the General Hospital. 

(3) No military cases at all were dealt with during 
the past two years, while they used to increase the 
general number of the takings-in 

(4) Admissions to the harim were stopped early 
in December due to the new buildings. 

The 6,948 admissions mentioned before do not 
inelude the women that received treatment at the 
Lock Hospital for native prostitutes (formerly the 
ex-Austro-Hungarian Hospital at Muharram Bey, 
and at present at Gabbary). 


The Lock Hospital for Native Prostitutes. 


918 cases received treatment at the Lock Hospital 
during the year, as compared with 914 during last 
year and 1,057 during 1920. With the addition of 
44 cases remaining at the end of the year, the 
total is 962. 

The Loek Hospital used to be the ex-Austro- 
Hungarian Hospital at Muharram Bey, and was 
evacuated on December 1, 1922, and the patients 
were subsequently mofed to Gabbary. 

The following table demonstrates the nature and 
results of treatment of these cases, 


Transferred to 


Diseases, Cured, General Hospital, Total. 
Syphilis — ..  . a 294 e- 234 
Gonorrhea .., e o 280 — 280 
Soft sore vei pr » 107 -— 107 
Skin diseases e s 19 — 19 
Relatives accompanying 
patients ... ds ss 19 — 19 
Under observation (found 
non-contagious) .. 958 6 259 
- LS DE d 
TorAL .. ies 912 6 918 
SUMMARY. 
Cases existing at beginning of 1922 "e Se Ax 38 
Cases admitted during the year... = m ET 924 
Cases discharged during the year ... is m T 918 
Cases remaining at end of 1922  .., - M de 44 
THE ANTHELMINTIC ANNEXE. 


A SuonT Nore on THE TREATMENT OF BILHARZIASIS 
AND ANKYLOSTOMIASIS. 


Bilharziasis. 


As in the year 1921, the out-patients annexe 
looked after the majority of the bilharzia cases; 
the severe, complicated and debilitated cases, how- 
ever, as well as policemen, soldiers and ghafirs, 
municipality labourers, &c., together with those 
patients coming from distant places, especially the 
women, had to be admitted for treatment into the 
hospital wards, 2 

The total number treated during the year 1922 is 
405, as compared with 481 during the year 1921. The 
patient is given every other day an injection of the 
tartar emetic. As most of the intestinal cases are 
usually complicated by other secondary and dys- 
cnterie infections and exhausted by excessive bleed- 
ing and gastro-intestinal disturbances, they have to 
be treated in hospital, whilst urinary cases pre- 
dominate in the out-patients. Patients of all ages 
attended, the average being 12 to 35 years. The 
youngest was a boy of 4 years. 

Most of these cases present a category of dis- 
eases, especially of the parasitie affections, i.e., 
ankylostoma, pellagra and dysenteries with spleno- 
megaly, hepatie cirrhosis, urinary fistule, restal 
papillomata and the complications of their ad- 
vanced stages. 26 cases of the 101 in-patients had 
pellagra and 16 had amebie dysentery. In spite 
of the treatment being regularly and comfortably 
given, many of the patients stopped attending 
either after the fifth injection, at a time when im- 
provement sets in, or at the eighth, and is probably 
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due to the severe reaction or other external in- 
fluences. 

A special form has to be filled up for every new 
patient showing the history, past and present, age, 
sex, &c., and the microscopical findings with the 
progress of the treatment. The specimen, whether 
urine, stools, or both, is examined microscopically 
before starting the treatment, and this is repeated 
after the second week and after the third week, 
and then, as a confirmatory, control, some 10 days 
after the end of the treatment. Tartar emetic still 
holds its first position. A sterile 6 per cent. solution 
in distilled water is prepared in hospital for stock 
use. The dosage varies with age and constitution. 
A 3 gr. is the usual initial dose, especially in 
youngsters, these being usually increased to x 
maximum of 2 gr. Improvement is apparent after 
the seventh grain, but an average total of 17 to 
21 gr. is usually necessary for a real cure to be 
attained. 12 gr. have effected a cure in a boy of 8. 
Emetine has been used in very few cases with the 
special advantage of controlling bleeding in chronic 
advanced cases. 

Nausea, vomiting, irritative cough, rigors, in- 
somnia, pains all over the body, anorexia, wasting 
and debility, are the general reactions experienced 
by the patients. A sense of dysuria is also noted. 
Stomatitis and diarrhea, in course of antimony 
treatment are signs of danger, especially in pel- 
lagrins. It may be interesting to note that, in a 
straightforward early case, the more reaction a 
patient suffers the better result he will enjoy. 


Ankylostomiasis. 


As in preceding years, all ankylostoma patients 
were admitted to the hospital and looked after in 
the medical wards. 56 patients were treated during 
the year 1922 and most of them required treatment 
for one or more concomitant disease, Oil of 
chenopodium is considered the best and most effec- 
tive vermifuge and has always been given the 
preference to any other anthelmintic. Thymol had 
to be given on a few occasions, when the oil of 
chenopodium failed to give a satisfactory result. 
3 e.c. of the oil given in 3 successive doses, at 
2 hours interval, repeated on the fourth day and 
the eight, if necessary, was the usual routine dosage 
for an adult. Thymol to be given in doses from 
1 to 3 or 4 grm. according to the age and constitu- 
tion of the patient. There were no deaths at all, 
as, out of the 56 enses, 15 were completely cured, 
35 were considered relieved, and 6 were discharged 
unrelieved, due to their refusal to stay long enough 
in hospital. No alarming symptoms ever appeared, 
in faet, no untoward symptoms beyond giddiness. 
epigastrie discomfort and whistling in the ears. 
Any number of worms have been expelled on the 
first day of treatment, and it is interesting to note 
that other worms, especially the ascaris, which is 
a very common concomitant, used to be voided 
as well, It was a rule to purge the patient before 
und after the administration of the vermifuge and 
fast him in between. The stools passed during the 


next 24 hours were then collected, emulsified, 
strained with gauze and examined. Some cases, 
though negative microscopically, contained worms. 
and vice versa, other cases, positive under the micro- 
scope, could not be made to pass worms. The 
results of treatment were always saisfactory; the 
patients usually gained in hemoglobin, added body 
weight and felt great improvement. 


Poisonous Plants. 


The transport in the country for export of poison- 
ous plants, such as henbane, colocynth, datura, &c., 
is controlled as far as possible. Only one new 
authorization has been issued during the year. A 
considerable amount probably escapes detection as 
it is transported by river or caravan. The quantities 
which have been legally sent from Upper Egypt te 
the ports of embarkation are as follows: 688 kilos. 
ot colocynth and 5:500 kilos. of henbane. 


Opium. 


As in the past the cultivation of the opium poppy 
and the collection of the opium is entirely uncon- 
trolled; it is quite impossible to state the quantity 
produced or how it is disposed of. In order to 
exercise any effective control it would be necessary 
to know: (1) the quantity of seeds sown; (2) the 
total area planted; (3) the number of plants allowed 
to mature; (4) the quantity of opium collected: 
(5) the percentage of alkaloids which it con- 
tains. According to various analyses which have 
been made in the public health laboratories, it has 
been found that the morphia content varies from 
3 per cent, and in some cases as much as 15 per 
cent. has been found. The strength depends to a 
large extent on the district in which the opium has 
been grown, The total quantity of opium imported 
during the year is 9,555 kg.; aecording to the 
registers of authorized poison dealers, this quantity 
has been re-exported to adjacent countries by sail- 
ing boats or by earavan. With regard to the opium 
produced in Egypt, it is known officially that 1,395 
ke. have been transported under authorization, of 
which 665 kg. have been disposed of by authorized 
persons and 730 kg. by the cultivators on their own 
account. 


STUPEFACIENT DruGs (COCAINE, MORPHINE, Herory, 
DIONINE AND CANNABIS INDICA). 


Although the new law has been successful to a 
certain extent in limiting the importation of stupe- 
facient drugs for medicinal use to the actual needs 
of the country, it is certain that contraband traffic 
is still being carried on to an enormous extent. 

Since 1920 the imports of cocaine have been 
steadily increasing every year; a fluctuation in the 
quantity of morphine increasing in 1921, and de 
creasing in 1922: an enormous increase in the 
quantities of heroin and dionine, namely, from 4 toe 
30 kg. and from 6 to 8 kg., respectively. Taking 
into consideration the large quantity of cocaine `m- 
ported in 1922, namely, 155 kg.. the figures show 
a large increase generally in the imports of the mest 
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dangerous habit-forming drugs. It is to be regretted 
that the abuse of heroin and cocaine is facilitated 
by certain doctors over whom the pharmacy law 
has no jurisdiction. It is very probable that if steps 
could be taken to prevent these doctors writing pre- 
scriptions ad libitum for these drugs the consump- 
tion would decrease considerably. 


CLINICAL SECTION. 
Glaucoma, 


The number of cases of primary glaucoma ex- 
amined during the year 1922 was 2,512, or 1:7 per 
cent. of the total number of new patients present- 
ing themselves for treatment. This number in- 
cluded 1,968 cases of absolute glaucoma in one or 
both eyes. The operation performed was usually 
Elliott's operation of trephining the corenosclera 
combined with iridectomy through the trephine hole; 
508 operations were performed. In 466 operations, 
including those in which, owing to lenticular opacity, 
extraction would have to be performed sooner or 
later, iridectomies were performed. In the report 
for the year 1913 was mentioned: ‘‘ the operation 
ean and should be performed for a patient on an 
unaffected eye, as soon as the fellow eye has been 
definitely diagnosed as glaucomatous, since the 
operation is almost devoid of risk, and early opera- 
tion is prophylactic against the development of 
inereased tension, glaucoma usually affecting both 
eyes sooner or later." This policy has been re- 
ligiously adhered to during the last ten years, and 
there is no reason to alter this opinion. Secondary 
infections are extremely rare in Egypt, only 17 eases 
having been reported since 1911 out of 5,017 opera- 
tions of trephining performed during this period. 

The extraordinary difference in the incidence of 
secondary infection between experiences in Egypt 
and the experience of some European surgeons must 
have its origin in one of four causes :— 

(1) Defective inspection of post-operation cases in 
Egypt; the patients developing much more secon- 
dary infection than one has knowledge of, but re- 
fraining from presenting themselves at hospitals. 
(2) The texture of the conjunctiva of the Egyptians 


being of a more resistant nature than that of: 


Europeans. (3) The technique used being of a more 
adroit nature than that in Europe. (4) Greater 
liability to endogenous infection in Europe than in 
Egypt. It is impossible to form a definite opinion 
nt the present time on this important matter. 

It must be remembered that the cases here con- 
sidered were all hospital patients, who instantly 
agreed to whatever operative treatment was pro- 
posed by the hospital surgeon, a very different 
state of affairs to that obtaining in Europe among 
glaucoma patients. 


Cataract Operations. 


The operation of election in the 641 extractions 
of senile cataract performed during 1922 was the 
combined operation of extraction with iridectomy. 
Tn certain cases of complicated cataract a prelimin- 
ary iridectomy was performed. Loss of vitreous is 


an exceedingly serious event in the operation and 
one to be avoided by every means in the power of 
the operator, as in such a large number of cases 
detachment of the retina occurs either as an im- 
mediate or as a delayed sequela of the operation. 
The average of vitreous loss for 33 operators of 6:8 
per cent. seems to be not excessive as compared with 
the results published by those surgeons in other 
countries who go in for what may be called the more 
fancy operations. It must be remembered that some 
of our surgeons are very junior, also that complicated 
operations are more frequent than in England, owing 
to the effeet of trachoma and aeute ophthalmias. 
A selection of the operation which best suits the 
operator, which ean be performed in the minimum 
time with the minimum disturbanee of the tissues, 
and which is least likely to be followed by loss of 
vitreous is obviously the best line to take. "The six 
months, June to the end of November, corresponding 
to the warmer months of the year, are those in which 
the amount of clinical work is at its maximum. 


Acute Ophthalmia. 


The importance of applying treatment as soon as 
an attack of acute ophthalmia appears is, of course, 
self-evident. Frequently, however, the patient de- 
fers coming to the hospital until uleeration of the 
cornea has already developed. In these cases what- 
ever may be the bacteriological cause of the con- 
dition, the local treatment is the same, thorough 
swabbing of the conjunctiva of the everted upper 
and lower lids with silver nitrate 2 per cent. in the 
morning (and again in the evening in all severe 
cases, taking care, however, not to cause excessive 
necrosis of the superficial epithelium). Constant 
washing of the eyes by the patient himself under 
supervision, with, if possible, occasional irrigation 
of the conjunetival sae by the surgeon, with ordinary 
surgical eusol solution is to be used. If, owing to 
the weather or other conditions, the eusol cannot 
be utilized at its full strength, potassium perman- 
ganoate solution of a strength of 1 in 5,000 should 
be used. A very small percentage of patients who 
come under treatment before uleeration develops, 
suffer any damage to the cornea. The organisms 
most frequently found were in the following order 
(in cases in which the cornea was ulcerated) pneumo- 
coccus, mixed infection, gonococcus, Morax-Axen- 
feld bacillus, Koch-Weeks bacillus. 


Membranous Conjunctivitis. 


Membranous conjunctivitis is not uncommon in 
Egypt, especially during the warmer months. Up 
to the present time microscopical examination of 
the conjunctival discharge with an oil immersion 
lens has always failed to show the presence of 
organisms other than the gonococcus, the Koch- 
Weeks bacillus, the pneumoeoceus, the staphylo- 
coccus, the streptococcus, Morax-Axenfeld or 
Xerosis bacillus. During August and September 
of the year 1922, however, a diphtheritie condition 
being suspected, material was sent up to the Public 
Health Laboratories in order that cultures might be 
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made. In a certain number of cases the results 
were positive and warning having been issued to all 
hospitals, special precautions were taken to prevent 
the spread of this dangerous condition. A résumé 
of this subject only ean be given here. The organ- 
isms in twenty-two cases were reported from the 
Publie Health Laboratories as having been shown 
after culture to be identical in morphological features 
with the Klebs-LófHer bacillus. And by exhaustive 
animal experimentation four of these twenty-two 
cases were proved to have been actually caused by 
this organism. It is, of course, clear that time 
would not allow of more than four cases being sub- 
jected to the necessarily prolonged investigation 
required by modern bacteriologists for the complete 
proof of the nature of the organism as being actually 
the Klebs-Lóffler bacillus causative of diphtheria. 
One or two points stand out as certain from recent 
experience. It is quite impossible on clinical 
grounds to state whether or not a ense of mem- 
branous conjunctivitis is due to the diphtheria 
bacillus or not. Another equally important point 
is that microscopical examination with an oil im- 
mersion objective of a stained film of the conjunc- 
tival discharge is without importance as regards an 
exact diagnosis. In several cases in which animal 
experimentation fully showed that the condition of 
infection with the bacillus diphtheria was present, a 
eareful examination of the discharge only showed 
the presence of an organism resembling the gono- 
coceus, the Koch-Weeks bacillus, &c. 


INFECTIOUS DISEASES. 
Typhus and Relapsing: 

The reduction in the number of cases of the prin- 
cipal infectious diseases noted as having begun in 
the year 1920 has been continued in 1922 as regards 
typhus and relapsing fever. Thus in 1922 only 170 
cases of relapsing fever were recorded, as against 
1,217 in 1921 and 2,876 in 1920. This is the small- 
est number recorded during the last ten years. 

The diminution in typhus fever has been much 
more marked. Only 2,484 cases were recorded in 
1922, as against 4,476 in 1921. This, too, in the 
case of this disease is the smallest number recorded 
during the last ten years. 

The diminution in these diseases is very satis- 
factory. As stated in last year's report, some part 
of this reduction may be attributed to increase in 
knowledge among the populace of the part played 
by the louse in the dissemination of these diseases 
and to the considerable improvement in the methods 
of delousing. 

Small-pox. 


Although the number recorded during 1922 (805 
cases) exceeded that which occurred in 1921, yet it is 
satisfactory to note that this number is far less than 
the number of cases which occurred in any of the 
20 years previous to 1921. This is due to the general 
vaccination referred to in last year’s report, which 
campaign was begun in 1919 and finished in 1921. 
Nearly all the cases which occurred in 1922 had 
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eseaped vaccination during the general vaccination 
campaign, 203 cases out of 805 total occurred in 
Girga Mudiriya and consequently the whole Mud- 
iriya has been revzcecinated. 


Plague. 


The total number of plague cases in 1922 was 
497, as compared with 256 in 1921. The number 
of deaths in 1922 was 228, showing a mortality of 
46:8 per cent. The death-rate in 1922, although 
higher than in 1921, is low when compared with 
previous years. Of the 487 cases which occurred 
in 1920, 448 cases were bubonic, 10 pneumonic, 
and 29 septicemic. Thus the proportion of pneu- 
monic cases to bubonic was 2:20 per cent. Of the 
487 cases 193 cases occurred in the ports, i.e., 71 
eases in Alexandria, 54 cases in Port Said, and 58 
cases in Suez. The remaining 304 cases occurred 
in the interior. Of these, 60 occurred in Tanta 
in a village called Birma. 


Malaria. 


The amount of malaria in the country was 
normal. The number of malaria cases notified 
during the year 1921 was 2,012, and during the 
year 1922 1,078. 


Influenza. 


There was no serious outbreak of influenza. The 
type was mild. The number of cases notified 
during 1922 was 4,493. 


ANTIRABIC INSTITUTE. 


In 1822, a total of 2,411 cases of bites were re- 
ported to the institute. From this number the 
following deductions should be made: 933 persons 
uot treated at all, the biting animal was found by 
the Veterinary Service to be non-rabid. 5 persons 
who eeased to attend for treatment without a satis- 
faetory reason. 121 persons whose treatment was 
discontinued as being unnecessary, the observation 
of the animal for a period of ten days or more having 
shown it not to be rabid. 2 persons whose treat- 
ment, although completed, must be considered use- 
less, the animal inflicting the bite having been proved 
healthy by inoculation of rabbits. The statistics. 
therefore, comprisez.1,350 patients. This figure is 
an inerease of 190 over the number treated in 1921. 


Notes on the Animals Inflicting the Bite. 


(1) It is to be noted that the number of persons 
bitten does not correspond to the number of the 
animals causing the bites reported by the veterinary 
service, as in several cases one animal caused the 
injury to more than one person. 

(2) As a result of their observation by the veterin- 
ary service, 1,050 animals, having bitten 1,054 per- 
sons, were found to be non-rabid. 

(3) Experimental inoculation of rabbits under- 
taken at the institute showed, up to the present. 
that two animals, having bitten two persons, were 
healthy (some rabbits inoculated are still under 
observntion). 
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(4) In a certain number of cases, definite diagnosis 
could not be established, and these cases are con- 
sidered as suspect. The details are as follows :— 

558 animals escaped and could not be found. 

70 animals were killed and the carcase destroyed. 

175 brains of animals arrived at the institute in a 
state of decomposition and no investigation was 
possible. 

49 animals remained suspect, the rabbit inocu- 
lated being inconclusive. 

The total of suspected animals is therefore §52. 

(5) Rabies was considered to be proved in the 
case of 51 animals having bitten 123 persons. The 
diagnosis was determined :— 

By the veterinary inspectors in the case of 9 
animals (7 dogs and 2 donkeys) having bitten 17 
persons. 

By rabbit inoeulation in the ease of 42 animals 
(39 dogs, 1 ent, 1 donkey and 1 rat) having bitten 


106 persons. 
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(6) In the case of 15 animals, having bitten 44 
persons, positive diagnosis of rabies is presumed by 
the death of one or more of the patients bitten. 


Method of Treatment. 


From July 1, 1922, and after the occurrence of 
a ease of death which took place under doubtful 
circumstances, and which may expose the method 
of treatment to criticism, the treatment was modi- 
fied as follows: emulsions are heated for 20 minutes 
at 560 C. in a bain-marie. This temperature, uc- 
cording to the experiments of Babes, and then 
carried out in our Antirabie Institute, is sufficient 
to attenuate the virus of rabies, but not to sterilize 
it so that it will be harmless when inoculated sub- 
cutaneously. The result of treatment during the 
next year will show if this procedure gives as satis- 
faetory results. 
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ANNUAL MEDICAL AND SANITARY REPORT FOR 
THE YEAR 1924. 


PUBLIC HEALTH. 


GENERAL REMARKS. 


THe general health of the European community 
miay on the whole be considered satisfactory, The 
invaliding rates per 100 residents was 7°92, as comi- 
pared with 13:72 for the previous vear. 

Malaria was, as usual, the most common in- 
dividual cause of sickness. Sixty-one among in- 
patients und fifty-eight out-patients in a total of 
152 and 395 cases, respectively. i 

There is an increase of 6,938 of total new cases 
treated, 248 more in-patients and 6,690 more out- 
patients. This inereuse does not mean that the 
amount of siekness was greater, but that an in- 
creasing number of people appreciate the benefits 
of European medicine. An even more satisfactory 
feature is the large increase (80,091) in the num- 
ber of subsequent attendances. Lt is always difti- 
cult to persuade patients to continue treatment 
after the first symptoms have subsided; and that the 
diffculty is being overcome shows an increasing 
faith in treatment, the result not of hearsay but 
of personal experience of the benefits to be obtained. 

Sierra Leone was free from any epidemics 
throughout. the vear. 


COMMUNICABLE DISEASES. 


Dysentery.—A total number of 475 cases, show- 
img an increase of 175. These figures need not be 
taken too seriously, ns a very large proportion of 


the total number is returned from out-station dis- 
pensaries where the diagnosis is made by the dis- 
penser on clinical symptoms only. 

Tuberculosis.—The number of cases treated shows 
a slight decrease, but there can be no doubt that 
this disease is becoming increasingly prevalent. The 
increase in the number of subacute cases points to 
the fact that the diseuse is becoming established 
here, A departmental committee has been ap- 
pointed to consider what steps can be taken for 
the control and treatment of the disease. Mean- 
while, in the ease of Freetown, the registrar of 
births and deaths informs the medical officer of 
health of all deaths returned as due to tuberculosis ; 
the premises are then inspected and disinfected 
und advice given re overcrowding, &e. 

Venereal Diseases.—Both gonorrhoea and syphilis 
show a considerable increase in the number of cases 
presenting themselves for treatment, but this pro- 
bably indicates à greater faith in modern treatment 
ruther than an actual increase in the incidence of 
the disease. 

Malarta.—There is à small increase of 457 in the 
number of cases treated—3,492, against 3,035 for 
1923. The deaths from malaria were 12, or a case 
mortality of 034. per cent, 

Blackwater Fever.—There were 7 cases during 
the year with 1 death, 

Trypanosomiasis.—2 cases only were reported. 

Leprosy.—25 new cases were reported during the 
Of these, only 5 could be persuaded to sub- 


vear. 
5 abseonded 


mit fo any treatment, and all these 
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after only one injection of moogrol or gorli seed 
oil. One nodular case remaining from 1923 con- 
tinued to do well on moogrol. 

Ankylostomiasis.— This invasion is general 
throughout the Colony and Protectorate. Each 
medical officer submits an annual special report 
on this disease. 

MEASURES AGAINST INSECT-BORNE 
DISEASES. 


PREVENTIVE 
Malaria. 


The following is taken from the report of the 
medical ofticer of health, Freetown :— 

House-to-House Inspection.—100,656 inspections 
of houses and compounds were carried out during 
the year, 353 mosquito breeding places being found. 
353 prosecutions followed with 314 convictions. 
Total fines amounted to £77 10s., an average fine 
of 4s. lld. per case. 

Mosquito Breeding Pluces.— The total number of 
mosquito breeding places discovered and dealt with 
was 79 

Closing of Wells.—One well, the existence of 
which was only discovered during 1924, was closed 
by the Publie Works Department. 

Cesspools.—Disinfection of cesspools was carried 
out during the dry season and 11,057 cesspools were 
oiled during the rains, 

Canalization of Streams.—Alligator, Sanders and 
Nieoll's brooks were regulated and canalized towards 
the end of the year and all mosquito breeding pools, 
&e., were obliterated. 

Oiling of Pools and Gutters.—79,885 pools and 
gutters were oiled by inspectors in charge of sections 
und 31,708 by the oiling gang, which operated for 
six months of the vear. Total 111,504. 

Inspection of Trees.—32,440 trees were inspected 
during the year and 20,495 holes likely to hold 
water were discovered. 13,372 of these holes were 
cemented and 7,123 were cut so as to prevent water 
lodging there. 319 mosquito breeding places were 
found. 

Inspection of Boats and Canoes.—6,547 boats 
and eanoes were inspected for stagnant water and 
2,159 were oiled. 

Drainage.—Drainage work was earried out by the 
sanitary engineer and existing drains improved. 


Trypanosomiasis. 

Two cases were seen; clinically they were typical 
of the disease, but in neither case was the trypano- 
some found nor was a post mortem obtained, 

( The ease was admitted to the wards from out- 
patients; the dingnosis was clinical and not. con- 


firmed by the laboratory. The relatives gave a his- - 


tory of several months fever and drowsiness. The 
patient presented a typical picture of late trypano- 
somiasis, there was evidence that there had been 
extensive cervical adenitis and a good amount of 
searring, the result. of native treatment. Extreme 
lethargy and nervous tremors completed the picture. 

(ii) Patient admitted to the male infirmary on 
July 4, sent from Freetown with a provisional dia- 


gnosis of trypanosome intection. ‘There were en- 
larged glands in the neck and he was wont to gu 
ofi to sleep at all times. The blood examined on 
several occasions, but no trypanosomes were seen. 
The glands were not punctured. He had a histor: 
of having been in the Congo. 

During the year further work was done by prison 
labour at Cape Sanitary Station, a further extent 
was cleared and planted with Efwatakala grass. At 
the end of the year more than half the peninsula was 
completely cleared, und half this cleared area well 
planted. 


Relapsing Fever. 


No case was reported during the year. AH med! 
cal officers in out-stations had special instructions 
to be on the look-out for cases, owing to the out- 
break in Nigeria, Gold Coast and Fresh territory; 
special endeavours to find cases in Freetown gave 
no results, 


MEASURES AGAINST INFECTIOUS AND 
EPIDEMIC DISEASES. 


PREVENTIVE 


Cerebro-spinal Meningitis, Influenza. 
No eases of cerebro-spinal fever or influenza were 
reported. 
Plague. 


No eases were found during the year, 12, 708 rats 
were brought to the department and destroyed: 
these were paid for at the rate of Id. per head. A 
systematic examination of rats for 2B. pestis was com- 
meneed at the end of November at the laboratory of 
the medical department. No infeeted rats were 
found, f 

From Mareh till the end of the year the Gold Coast 
was infected with plague and, for the last four month- 
of the year, Lagos. Practically all deek-hands o 
the ships are recruited and discharged in Freetown 
This entailed rigid supervision of every homeward 
bound ship calling here, quarantining all deek-hands 
and deck-passengers who had been in an infected 
port within the specified time and disinfection of 
their belongings. The sanitary departments of th: 
Gold Coast and Nigeria are to be congratulated on 
the excellent preventive measures adopted and so 
effectively carried out. 


Small-por, Chicken-por, Vaccination. 


Sierra Leone was unusually free from small-pes 
during the year, Two suspicious eases were di- 
enosed as doubtful and treated as small-pox in the 
Infectious Diseases Hospital. In the Protectorate 
10 enses were notified, one at Kumrabai Mamil:. 
(Bumbali District), 6 in the Imperri chiefdon:- 
(Gbangbama District) and 3 at Kaiyima (Konno 
District). Chicken-pox was frequently reported in 
various parts of the Colony and Protectorate. 

Owing to the abolition of specially appointed vac- 
cinators in the Protectorate, the number of vaccina- 
tions during the last two years shows nn apparent 
falling off, Vaccination is now being carried o 
more efficiently and under close supervision by san: 
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tary inspectors and dispensers, and every effort is 
being made to increase the amount done. 


Dysentery. 

According to the reports from the Connaught Hos- 
pital there would appear to be a great apparent 
reduction, i.e., 42 cases in 1924, as against 138 in 
the previous year, Practically speaking this disease 
is now negligible in Freetown, 


Tuberculosis. 

It is the general opinion that tuberculosis is very 
noticeably on the increase in the Colony. Towards 
the end of the year a committee was formed to 
report on the prevalence, spread, &c., und to sug- 
gest means of dealing with same, to report, inter 
alia, on the advisability of rendering it a notifiable 
disease. Up to the end of the year the report was 
unfinished. 

Anthrax. 

There were 4 cases of anthrax in animals dis- 
covered during the year, diagnosis being confirmed 
by bacteriological examination. No human cases 
were found, 

Measles. 

Two cases of measles were admitted to the In- 

fectious Diseases Hospital during the year. 


Other Diseases. 
Diphtheria was not seen during the year, Sporadic 
causes of whooping-cough were seen, no epidemic 
was reported. : 


Porr Sanrrary Work, FREETOWN. 

The port was in quarantine during the year. Al 
ships arriving from infected places were examined 
by the medical officer of health and, when neces- 
sary, action taken, 

Owing to the numerous places infected with 
plague, &c., the port sanitary work was greatly in- 
creased; the crew and deck passengers of all ships 
coming from a plague-infeeted port were individually 
examined. This entailed an amount of extra work 
on the medical officer of health, who is also port 
medical officer, and on several oeeasions his whole 
day was spent on port work. In Freetown the ships 
anchor in the river at various distances from the 
bank, and, although there is no surf condition as 
is experienced further down the coast, yet when 
the weather is rough and the current is strong it 
has taken forty minutes to one hour to get along- 
side a ship lying far out. Sometimes the only means 
of getting on board or leaving the ship is by climbing 
a rope ladder—no pleasant matter during torrential 
rains, high wind, and with a six-knot current run- 
ning. The medieal officer of health has been known 
to have been completely dueked in the river, and 
L have several times seen his clothes ruined with 
grease, tar and oil. Once I had a request that the 
department should buy him a new suit. Outside 
the department it is not realized what an unplea- 
sant, arduous and often dangerous job ship-boarding 


is here. The provision of a motor-boat for the port 
medical officer is absolutely essential, unless the 
question of uppointing another officer for this 
work, other than the medical officer of health, is 
considered. 


MEASURES TAKEN TO SPREAD THE KNOWLEDGE OF 
HYGIENE AND SANITATION. 

The usual courses of lectures to sanitary learners 
in connection with the syllabus laid down in the 
regulations were given by the medical officer of 
health, These courses were also taken by male 
nurses in training at the Connaught Hospital. Sani- 
tary learners also receive instruction in office 
routine, outdoor sanitary work in all its branches, 
police-court duties and so on, under the observation 
of the medical officer of health iud superintendent 
sanitary inspectors, 

The death-rate of 25°9 per 1,000 in Freetown in 
1924 compares with u rate of 30 per 1,000 in 1923, 
the actual number of deaths being 1,382 in 1923 
and 1,143 in 1924. There was an increase in the 
number of births registered from 853 in 1923 to 
982 in 1924, but in spite of the efforts of the regis- 
trar’s officer, assisted by the sanitary staff, registra- 
tion of births must still be regarded as incomplete. 


LABORATORY REPORT. 
During the year 2,258 specimens were sent for 
examination. 


CONNAUGHT HOSPITAL AND 


Nursing Home and Connaught Hospital. 


Blood. Infection.—614 samples were examined, 
chiefly from cases of suspected malaria, Plasmo- 
dium falciparum was found on 173 occasions, P. 
vivax accounted for 12 eases and P. malarie for 9. 
Malaria was specially prevalent during the months 
of April, May and June, and during this period only 
were sexual forms of P. falciparum found in films 
from adult natives. Of the blood mierofilariie, 
Filaria bancrofti was found on 7 and Filaria loa on 
4 occasions. Chemical, microscopical or spectro- 
seopical examinations were made of 267 specimens 
of urine. 130 specimens of sputum were examined, 
in 81 of whieh B. tuberculosis was found. This 
bears out our clinical observation that tuberculosis 
is inereasing in Freetown. 46 specimens of pus, 
chiefly from cases of venereal disease, were ex- 
amined. 3 cases of leprosy were diagnosed. from 
microscopic findings during the vear, 

ITelminthie Infeclion.—The high percentage of 
specimens showing infection with ova or larvie of 
various helminths is still maintained, the most 
common parasite being „Ascaris lumbricoides. 
Slightly less common are Ankylostomide followed 
by Trichuris trichiura, Strongyloides stercoralis 
and Tæniidæ. Oxyuris vermicularis is very uncom- 
mon. 508 specimens of fæces were examined, 
Many of the eases show infection with more 
than one parasite, the most common associa- 
tion being ascaris with ankylostoma. 2 cases had 
infection with 4 different varieties of ova. Enta- 
maba histolytica, either eneysted or in free. forms, 


72 THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 





(Sept. 15, 1926 








was found on 38 occasions, Of the non-pathogenic 
amebe, Entamæba coli is most commonly found 
followed by lodam«eba butschlii and Endolimax 
nana. Of the intestinal flagellates, Lamblia in- 
lestinalis is found most frequently, in the majority 
of cases, associated with clinical dysentery. 

Miscellaneous.—A daily examination has been 
made on rats caught in different localities in Free- 
town, Smears from the spleen and glands are 
made from each animal and so far no infection 
from B. pestis has been found, Cases of poison- 
ing from impurities present in carbon tetrachloride 
have been recently reported from various countries. 
Periodical chemical tests of samples of this drug 
from the dispensary have been made to detect the 
presence of carbon bisuiphide. «Samples so far 
examined have been free from this impurity and 
no ill-effects have been seen from the use of this 
drug in the wards. The usual dose employed is 
1 dr. SSmi after one day's interval. Several 
slides from suspected cases of anthrax in cattle 
were examined, Sections of several tumours were 
made for purposes of diagnosis, 


Nores ox a Mosgurro Survey aw DARU, 
Sierra Lroxr.! 


I.— Introduction. 


This survey was carried out during the period 
Se ptember 17 to 28, 1924, that is at the end of the 
rainy season, The maximum temperature recorded 
during this period was 8307V.., and the minimum 
69° F. 

The investigation was. primarily directed to the 
discovery of mosquito, especially anopheline, breed- 
ing places, and secondarily to evolving methods by 
which the bre eding places could be ‘eradicated or 
controlled. Questions of general sanitation, e.g., 
water supply, housing, conservancy and refuse dis- 
posal, were also gone into as far as was possible in 
the limited time available, but are omitted from this 
extract from the original report, 


IT.—Deseriplion of the Cantonment, 


The cantonment is situated on slightly raised 
ground on the right bank of the River Moa. There 
are two sets of officers’ quarters with the officers’ 
mess situated between them. One set of the officers’ 
quarters and both the headquarters and A es 
pany lines face the River Moa, the other set 
situated higher up above the valley from the tot: 
pital to Sw: amp A. Just above the barracks is the 
railway bridge over the river, and beyond the bridge 
at a distance from it of ubout 200 yards is a creek 
which forms the outlet into the river of the swamp. 
Some distance below the barracks is a second creek 
which forms the outlet into the river of the second 











! These notes form part of a report presented to the Govern- 
ment of Sierra Leono. 


swamp, The two swamps A and B arise at a qom- 
mon watershed situated behind the barracks and 
pass above and below it, skirting it to reach the 
river, The barracks are therefore almost completely 
encircled by river and swamp. It will be seen later 
that certain streams which are feeders of these 
swamps and of the river arise actually in the bar- 
racks grounds. 

At the time of this examination, the river Mou 
had arisen and overflowed its banks in front of the 
officers’ quarters and part of the men’s lines; the 
level reached by the water was stated to be higher 
than it had been during the previous eight years. 
The rise in the river level was accompanied by a 
corresponding rise in the level of the water in both 
the swamps A and B and in their branches and 
feeder streams. It was at once evident that if 
anopheline mosquitoes were breeding at the edges 
of the river and swamps, the process of flooding 
must inevitably bring them into much closer proxi- 
mity to the houses, especially to those oceupied by 
the officers. 

III.—Mosquito Survey. 


(4) Breeding Places. Mosquito Traps.—27 water 
traps put down in various sites in the camp. 
but of these 5 were discarded owing to accidents. 
22 remained; of these 22, there were 9, that is 41 
per cent., which had mosquitoes breeding in them. 
Of these 9, 8 contained only culicine larve, while 
| contained both eulieine and anopheline larve ; in 
several cases larve belonging to different broods 
Were present in the same trap. While this experi- 
ment demonstrated the very general prevalence o 
musquitoes around und in the barracks grounds. it 
proved in the end only of confirmatory "value, be- 
cause While it was in progress the direct discovery 
of breeding places had already revealed u somewhat 
disturbing state of affairs. 

The Moa River.—The bank of the river was ts- 
amined from the creek above the railway bridge 
down to the creek beyond A Company lines. For 
the sake of clearness in deseription this stretch 
may be divided into sections. 

Section I extends from the creek above the rail- 
way down to the bridge. The bank was several 
feet high in parts of this section, but in other parts 
it sloped gradually down to the water; in all this 
seetion it was eovered with thin bush or course grass 
Along the edge anopheline larve and pupe wen 
found in fair numbers. 

Section II extends from the railway bridge to th 
cnd of the area oceupied by the officers" quarter- 
Along this seetion the bank was grass covered and 
sloped gently down to the water's edges. In the 
margin of the river throughout this section anophe- 
line larve and pupw were numerous. 

Section III. extends along the front of head- 
quarters lines. In this area the river bank is high 
being 8 ft. to 12 ft. above the water; the water run- 
along bare soil with no shelter for mosquito breed 
ing purposes. No anopheline larve or pupa wer 
found here, 
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Section IV extends along the front of A company 
lines. This area has banks which slope gradually 
down to the water's edge; in this respect it re- 
sembles closely Section 11, No anopheline larvie or 
pupe were found here. The reason for this appears 
tc be that in this section opposite A company 


lines, the bank had been completely denuded of 
grass and weeds. This simple alteration in the 


character of the bank is apparently responsible for 
the important difference in anopheline breeding. 
‘hus the river's edge in Section II yielded on Sep- 
tember 17 over 150 anopheline larve and pupe, 
while the river's edge in Section IV on the same 
date yielded none. 

Section V extends from the far end of A com- 
pany lines at the end of the barracks ground to 
the creek below. The bank here was bushy and 
fat, and larvæ and pups of anophelines were pre- 
sent in fair numbers. 

If we turn attention more particularly to the 
three sections which lie immediately opposite the 
barracks we note several points of interest, Section 
II, for example, grass-covered and with a gentle 
slope affords excellent breeding shelter for anophe- 
lines when the water in the river is low; as the 
water rises the gentle slope of the ground. permits 
the water to encroach nearer to the officers’ quar- 
ters, and as it rises it brings with it the larve and 
pupe already bred in it; in addition, it forms grassy 
pools in which both anophelines and culicines lay 
their eggs. Section III has steep banks and when 
the water is low it affords little shelter for anophe- 


line breeding. Even when the water rises it is still. 


confined by the bank and no breeding places are 
tormed. 

A factor which has a secondary influence in 
Seetions II and III arises out of the configuration 
of the river at these points. The bank of Section 
II is concave towards the river, while that of Sec- 
tion III is convex. The result is that the water 
whieh spreads out and is sluggish in flow at the 
edge of Section II is restricted and more rapid in 
flow along the edge of Section III. 

Section. VI, of whieh the bank is sloping but 
bare, affords no shelter for anopheline breeding. 
Hence when the water rises here it does not bring 
with it larvae and pupe. Furthermore, as the whole 
of the bank even above high water mark is bare, 
no grassy pools are left in which anophelines and 
culicines can breed when the river recedes. 

The detailed study of these three sections, ther. - 
fore, reveals important factors bearing on the bio- 
nomics of the river bank anophelines. It will be 
observed that advantage ean be taken of the in- 
formation so obtained in such a way as to eliminate 
anopheline breeding places in those sections wher» 
they are at present found. The remedial measures 
which may be used to accomplish this most econ- 
omically will be discussed later. 

There are several additional facts which must 
be taken into account while dealing with the river. 
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(a) Tributary Streams.—Several small irregular 
water courses, partly from springs, partly from 
surface drainage, run down to the river from higher 
ground upon which the barracks are situated. One 
of these deserves special attention. It is that 
stream which lies between headquarters lines and 
A company lines, This stream has clear water de- 
rived from a spring on the high ground; it has in it 
and at its edges a considerable quantity of grass 
and weed. As it passes down it spreads out on 
approaching the river, and in this part it is heavily 
fringed with grass. In the lower part of this stream 
anopheline larve were found. 

(b) Fallen Trees.—Along the edge of the river 
several trees have fallen into the water; many of 
these have lurge holes in them which the river 
water fills when the river is high. Owing to the 
excessive height of the water at the time of this 
visit the holes were flooded out by the river. It 
is more than probable, however, that as the river 
recedes the holes which retain water, many of 
them of large size, will act as breeding places for 
mosquitoes, 

(c) Rocks.—Asg the river falls a reef of rocks is 
exposed to the centre of the river, and rocky pools 
are left in large numbers. It is almost certain that 
these pools will breed mosquitoes, 

Swamp A.—This swamp was followed from the 
mouth of the ereek by which it enters the river 
above the railway bridge to its source behind the bar- 
racks at the back of Boma town; anopheline and 
culicine larvæ and pupe were found in large num- 
bers along its whole length. The character of the 
swamp changes as it passes up towards its com- 
mencement. Where it lies on the far side of the 
railway it is deep and has strong bush growing along 
its margins. Soon after crossing under the railway 
it becomes shallower, and in its upper part it is 
covered with a matting of coarse grass. It was 
possible at this point to walk over it, but each step 
left a pool of water from which larve and pupe of 
anophelines were almost invariably recovered. 

The Hospital Drain.—In passing upwards along 
the Swamp A from the creek it was observed that 
a drain leading from the hospital joined it by pass- 
ing under the railway, It was found that the ground 
just inside the railway on the way to the hospital 
was marshy, and that in this marshy ground anophe- 
lines as well as culicines were breeding. 

The drain from the hospital on the high ground 
comes down a steep hill, and then flattens out and 
passes with a gradual slope in the railway embank- 
ment, under which it passes to join Swamp A be- 
yond "the railway. The condition of the drain at 
the time of examination was as follows :— 

'* Owing to the rise of the swamp water the cul- 
vert under the railway was full to the top. The 
water of the drain had overflowed the edges and 
a large triangular area of ground was rendered 
swampy. As a result of the rise of the swamp 
water, therefore, the drain was no longer able to 
carry away the water from the hospital area. On 
the contrary, water from the swamp had passed up 
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along the drain to a point midway between the 
railway and the hospital. In the water thus carried 
up anopheline larve and pupe were present; these 
eame from the marshy triangular area at the rail- 
way and probably also from the swamp beyond the 
railway. This drain then, as now laid, is not effec- 
tive in carrying away water at times when the river 
is high; not only so, but it nets as an easy route 
by which anophelines may be brought right into the 
heart of the barracks grounds, to a position where 
they could not exist if this drain were not there. 
The danger of this anopheline breeding place and 
the drain ean best be emphasized by pointing out 
that several officers’ houses are within 100 yards 
on one side, while the hosptial and British non- 
eommissioned officers' houses ure at a similar dis- 
tance on the opposite side.'' 

Swamp B.—This was followed from the creek 
by which it opened into the river upwards to its 
source beyond the rifle range.  Anopheline larvie 
and pup were found along its margin, but by no 
means in such large numbers as was the case in 
Swamp A. At one point this swamp has close 
relationship to the barracks. Outside the barracks 
grounds is a feeder stream which runs to Swamp 
B. This stream is very difficult to approach owing 
to the dense growth of bush and grass which covers 
it. Yet in it, within 150 yards from the nearest 
house in the barracks, numerous anopheline larvae 
and pups were found, This is the nearest point to 
which the waters of Swamp B approach the barracks. 

Mosquito Breeding in the Barracks Grounds: 
(a) Artificial. Water Containers.—The tanks which 
receive roof water were examined for larvee and 
pups. The roof gutters of the hospital sagged in 
places and afforded a lodgment for water; this was 
also searched; in neither case were breeding places 
found. A wooden mortar standing beside the river 
at the women’s washing place contained a little 
water; this was seething with larve and pupe of 
culicines. A pail of water standing at the place 
where the latrine buckets are emptied contained 
culicine larve and pupe. Apart from these two 
isolated and remote instances, no artificial con- 
tainers were found breeding mosquitoes. The whole 
barracks grounds were commendably free from dere- 
lict tins, bottles and other objects capable of har- 
bouring mosquito larve. 

(b) Wells.—There is only one well situated in 
the mess grounds. This is about thirty feet deep 
and is in rock; it is disused; it contained only a 
few inches of water; in this culicine larve were 
found, 

(c) Trees and Shrubs.—The large number of 
trees and shrubs in the ground at Daru is quite a 
fecture of the landscape; especially in the neigh- 
bourhood of the officers’ quarters and the officers’ 
mess, While some of the trees are of economic 
value, by far the majority are purely of esthetic 
value, Although, as will be shown below, many 
of these form breeding places for eulieine mos- 
quitoes, it would be very unwise to adopt any panie 
policy with regard to them: the value of good trees 
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for shade purposes is very considerable, and there 
is no necessity to take steps which may later be 
regretted. If the regular 1outine inspeetion and 
treatment which is recommended later is carried 
out, it should not be necessary to sacrifice a single 
useful or ornamental tree. 

The investigation of breeding places in trees and 
shrubs was carried out in a systematic manner; it 
proved no easy tusk, but great assistance was ob- 
tained from natives employed, These were first 
of all trained in their duties; each tree and shrub 
was earefully examined for holes which might con- 
tain water; if such a cavity was found, a piece of 
native string was tied to the shrub or tree. Any 
which actually contained water were marked by a 
second string. In two days four men had marked 
in this way all trees and shrubs found capable ot. 
or actually containing water. When they reported 
their task finished a rapid survey was made of all 
unmarked trees and shrubs; in surprisingly few 
ases had possible breeding places been overlooked. 
Attention was next turned to the marked ones, 


‘and each water collection was in turn carefully 


examined for larve or pupe of mosquitoes. In 
this way a large number of breeding places was 
discovered and each was dealt with or else marked 
in a permanent manner in order that it might be 
radically treated. 

It should be observed here that no instance of 
anopheline breeding in such places was found. This 
corresponds with the results obtained by Bacot in 
Frectown in 1915, and also with those at present 
being obtained by the sanitary department there in 
their survey of trees. It is true that Bacot found 


„One breeding place of Anopheles costalis in connec- 


tion with a tree. This was a pool formed on the 
buttress root of a silk cotton tree at ground level; 
it was simply a pool of water lying on the unbroken 
bark; it would appear to be analogous to a rock 
pool and not an instance of a true tree-hole breeding 
place. 

In the ground of the officers’ mess alone forty-two 
collections of water were found in holes of trees, in 
tree forks, in leaf axils and in shrubs. Of the forty- 
two collections of water thirty-three contained larve 
and pupe of mosquitoes, Nearly two-thirds of the 
breeding places were in the elumps of bamboo near 
the tennis court. Many of these had been ent in 
such a way as to leave a little tube containing water 
above the point, Most of these breeding places wer 
dealt with at onec while making the survey. 

In the grounds generally breeding places wer 
found in all clumps of banana examined, either in 
rotten stems or in the healthy trees in the wet cleft- 
between the petioles. Pineapple plants provid à 
many breeding places. Large trees were found t 
breed in collections of water in the forks, and ir 
rot holes where branches had broken off or been ev! 
Much more frequently, however, breeding plac 
were found near the ground level, on exposed rots 

(B) Adult Anophelines.—The preliminary surv-y 
of the river and swamp waters had shown th! 
anopheline breeding was going on all round th: 
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eantonment and in feeder streams arising in the 
barracks grounds, The survey of trees and shrubs 
had shown that while eulieines were breeding in 
such sites in the barracks, anophelines were not 
breeding there. Search was next made for adult 
anophelines, (i) Officers’ Quarters: Examination 
of the officers’ quarters showed that Anopheline 
costalis were entering the barracks to feed, they were 
present in small numbers in the quarters. Anophe- 
line nili, although breeding on the river margin close 
to the quarters, was not found in them. (i) Native 
Houses: Adjacent to the first house of the officers’ 
quarters is a house occupied by the family of a 
native servant, On several days in succession adults 
were searched for here, und were always captured 
in considerable numbers. Over 100 fed females of 
A. costalis were caught altogether here and also 
one fed female of 4. nili. It is worthy of remark 
that this was the solitary occasion on which A. 
nili was captured in a house, That this mosquito 
is prepared to feed on huuman beings was proved 
by the fact that on one oceasion three out of a 
number of bred specimens fed well, inflicting a bite 
which was not by any means painless; that is to 
say that the bite would have attracted attention. 
lt is not without interest, that whereas this native 
house daily contained numerous fed anophelines, the 
officers’ house immediately adjacent to it, and the 
other officers’ quarters remained comparatively free 
of anophelines; this appears to be the ease even 
when due allowance is made for the size and height 
of the houses. 

To sum up, the evidence from this survey of 
houses supported the belief that the anophelines 
which had made their way into the officers’ houses 
had come from Swamp A. Further, the evidence 
pointed to the fact that in their progress from the 
swamp in search of blood the female anophelines 
stopped at the first house they encountered and 
stayed there as a rule; there was, however, some 
tendeney to overflow into the barracks quarters. 
The fact that the few native houses intervening 
between the swamps and the cantonment acted 
thus as a more or less efficient sereen for the camp 
is important, Any feeling of security derived from 
this consideration must, however, be balanced against 
certain dangers which such a sereen may give rise 
to, namely, the dangers of the overflow mosquitoes 
carrying infection with them from the infected 
natives, . 

(C) Identification of Mosquitoes.—With the ex- 
ception of numerous adult female 4. costalis and 
one female A. nili captured, all the specimens iden- 
tified were reared from pupe or larve. 

The identifications were made for me by Miss 
A. M. Evans, Liverpool School of Tropical Medicine, 
The Daru collection consisted of twenty-two species 
and included one new specics and one new variety 
and several specie: which have not hitherto been 
recorded from Sierra Leone, i.e., Anopheles costalis 
(Loew), A. mauritianus (Grand), A. umbrosus 
(Theo.), A. nili (Theo.), Culex (Culiciomyia) nebu- 
losus (Theo.), Aédes (Stegomyia) africanus (Theo.), 
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bed, (Finlaya) longipalpis (Grunb.), Eretmopodites 
chrysogaster (Graham), Toxorhynchites brevipalpis 
(Theo.), Aéd. (Steyomyia) blacklocki (n. sp.), Aéd, 
(Aédimorphus) tarsalis (Newst.), Aëd. (Stegomyia) 
simpsoni (Theo.), C. Decens var, invidiosus (Theo.), 
Lutzia tigripes var. fusca (Theo.), Aëd. (Aëdimor- 
phus) domesticus (Theo.), Aëd. (Stegomyia) apico- 
argenteus (Theo.), C. annulioris (Theo.), Urano- 
lenia. nigripes (Theo.), Uranotenia fusca (Theo.), 
Aëd. (Stegomyia) argenteus (Poiret), Aëd. (Aëdi- 


morphus) comminsi var. daruensis (n. var.), Mim- 
omyia hispida (Theo.). 
Reviewing these mosquitoes, the commonest 


anopheline found was A. costalis, which was breed- 
ing in both Swamps A and B right down to their 
entrance to the river, in the hospital drain and in 
the stream between headquarters line and A com- 
pany lines. A. nili was confined to the margin of 
the river, These two anophelines were the only 
ones eaptured in houses, and in the case of A. nili 
only one specimen was so obtained. A. mauritianus 
was found in Swamp B, while 4. umbrosus was 
found in the upper portion of Swamp A. 

It is worthy of note that among the large number 
of mosquitoes called Aëd. (Stegomyia) argenteus, 
the proved carrier of yellow fever was found only 
in one breeding place, that is, in the latrine bucket 
containing water. This rarity is probably due chiefly 
to the adequate measures adopted in the canton- 
ment for the prevention of tins, bottles and other 
artificial receptacles acting as breeding places. 
But even so the absence of Aëd. argenteus from 
tree and plant breeding places is remarkable; such 
breeding places harbour this species not infrequently 
in the neighbourhood of Freetown. It was observed 
that the larve of megarhinines were usually found 
alone in small collections of water in trees and plants 
and their predaceous habits were also observed in 
breeding-out experiments. It is possible that part 
of the scarcity of Aëd. argenteus at Daru may be 
connected with the presenee of such predaceous 
larvse, 


IV.—Measures for Reducing Mosquito Breeding. 


The steps taken to deal with the breeding places 
of mosquitoes must be considered largely from the 
point of view of cost, It would doubtless be pos- 
sible, if expense were no object, to deal in a radical 
manner with the breeding places by large schemes 
of swamp drainage and filling. But such schemes, 
however desirable, are quit» out of the question at 
Daru at present. Instead, therefore, of suggesting 
large and comprehensive schemes, the following 
measures will in a reasonable time and at moderate 
expenditure greatly diminish the risk of acquiring 
mosquito-borne diseases in the cantonment, 

The first recommendation is that advantage should 
be taken of the assistance of the native troops 
in rendering the barraeks and its environments more 
healthy, One native soldier should be detailed each 
week to net as a mosquito hunter. His whole duty 
during the week should be to discover breeding 
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plaees and, having marked them down, to report 
them. On his reporting a breeding place, action 
with regard to it should at once be taken. At the 
end of each week the man who is to be on duty 
for the succeeding week should spend two days with 
him in order to learn his duties, 

The results of this procedure will be twofold; 
firstly, all breeding places will almost infallibly be 
discovered and dealt with, which is in itself a matter 
of no small importance; secondly, the knowledge of 
how to look for, discover and deal with mosquito 
breeding places will extend steadily among the 
troops, Each individual will become imbued with 
ideas which will render him an extremely useful ally 
in the eampaign against inseet-borne diseases, The 
more clearly native troops in tropical countries 
grasp the essential elements of hygiene, the more 
effieient they will become as a fighting force, and 
nowhere is the truth of this statement more evident 
than in warfare in the African bush. 

This educational policy should be the basis of all 
further action here! It is not a policy which could 
be carried out successfully in any easual community, 
but the community of Daru is not a casual one but a 
highly specialized one. In the circumstances there, 
there is no hesitation in reeommending it as a prae- 
tical poliey which, conscientiously carried out, will 
produce good results. Its application will now 
be considered in conjunction with the other 
recommendations, 

(a) Minor OPERaTIONS.—(i) Starting from the 
ereek above the railway bridge the edge of the river 
should be denuded of grass and weed; this process 
should be earried out along the whole of the front 
of the barracks where it has not already been done. 
The side streams leading to the river from the high 
ground within this limit should be drained and cleared 
of grass and weed, All trees which have fallen into 
the river should be dealt with if they are in a posi- 
tion to afford lodgment of water. In ease of a rise 
in the river level, any pools which form on the banks 
will be examined and reported on by the man on 
duty. In the dry season there is the additional pro- 
blem of rock pools on the reef in the river bed. 
Owing to the high level of the river during my visit 
it is not possible for me to give in detail measures 
necessary to eliminate these; a statement is given 
based on experience of what appears to be similar 
conditions elsewhere, Wherever the rock pool has 
a sufficiently thin wall it should be drained per- 
manently by breaking through the wall with a 
jumper-chisel and sledge hammer. Where the wall 
of the pool is too solid for such a treatment the pool 
should be emptied quite dry, by svphonave or baling, 
Failing this resort mav be had to filling in with con- 
erete or to the use of oil or chemical treatment of 
the breeding places. 

(i) Swamp A.—The first step to be undertaken 
in the treatment of this swamp is the cutting of 
the bush along its margin from where the creck 
enters the river to the point where the stream passes 
under the railway near the clerk’s house, Along 
this stretch the establishment of farms and gardens 
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would keep the bush cleared from the railway line 
up to the edge of the swamp. A path or, if neces- 
sury, a series of paths should be kept parallel t. 
the edge of the swamp so that it may be readily 
accessible to the soldier whose duty it is to inspect 
it for breeding places; these paths should be opened 
and kept open by each farmer on his particular 
ground. The edge of the swamp should be kept 
clean of grass and weeds; each farmer being respon- 
sible for that portion opposite his own farm. 

(iii) Swamp B.—Most parts of this swamp are 
more remote from the barracks than is Swamp A. 
At one point opposite the parade ground there is a 
stream in which anophelines breed; it is recom- 
mended that a good path be made from the parade 
ground down to and along this stream and that it 
should be continued to where the stream enters the 
swamp. The stream should be cleared of bush. 
grass und weed, and ean then be properly and 
regularly examined by the soldier on duty. Along 
that portion of the swamp itself which lies opposite 
to the present and proposed new lines, the bush 
should be eleared and farms established on a similar 
basis to those along the edge of Swamp A. 

(iv) Trees, Stumps and Shrubs.—On the report 
of the diseovery of a potential or aetual breeding 
place in these sites, appropriate action should at 
onee be taken to deal with them, The action will 
depend on the value of the tree or shrub. In case 
of stumps and trees of no economic, esthetic or 
shade value, removal by felling and digging and 
lasting is the proper method, the ground being 
filled in and smoothed afterwards. Where for any 
reason it is desired to retain the tree or shrub, an 
outlet for all the water it contains should be eut and 
the eut surface tarred, Filling in holes with earth 
or conerete is not recomniended except as a last 
resort in the case of trees of special value which 
cannot be treated effectively by cutting a channel 
for the water, since spaces develop later, as the rot 
hcle becomes larger, and breeding goes on between 
the filling and the tree hole walls. : 

(b) Major Oprratrons.—(i) The Hospital Drain 
Area.—As a temporary measure the wet triangular 
area inside the railway may be trenehed so as to 
collect. the water within definite limits, The water 
in the trenches and in the drain can then be treated 
with oil, but the permanent obliteration of this 
marshy area is necessary at the earliest possible 
time, This can be accomplished by filling in a 
triangle with its base on the railway and its apex ex- 
tending to the foot of the slope down which the first 
portion of the hospital drain runs, As we saw, the 
present level of the drain to the railway is too low 
and the water becomes dammed back in it. The 
drain will therefore require to be relaid at such a 
level and with such a slope as will allow the water 
carried by it to pass under the railway and have a 
fall into the swamp beyond the embankment. In 
carrying out this operation all material for filling 
it should be collected and the filling carried out 
from without inwards, leaving the drain itself to he 
dealt with as the last of the operation. 
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(con (ued), 


The proper level to which the ground must be 
raised will have to be determined by a skilled 
engineer. In the filling in of this urea the railway 
department. could render valuable assistance by sur- 
veving the ground and by supplying material for 
filling. The work could best be carried out in the 
dry season, but the contingency of exceptional high 
water in the swamp, for example, this year, 
should be provided for fully in deciding the height ol 
filling required. The only essential points are that 
the marshy area should be eliminated, that the drain 
should have a good slope, and that it should have 
4 definite fall into the swamp, even when the water 
in the swamp stands at an exeeptionally high level. 

(it) Permanent Improvement of Swamp A.—The 
ubove operation having been completed, it is ad- 
visuble to adopt a definite poliey with regard to 
Swamp A. The poliey which appears to hold out 
the best prospects of success is to make a steady 
»nd progressive encroachment on the swamp from 
the railway outwards, By the time this stage is 
reached the progress of clearing should have so far 
advanced as to make it possible to define the best 
limiting line along which filling can be done, 
to leave a straight edge to the reclaimed land beyond 
which the water of the swamp can be constantly 
kept. It is here, above all, that the greatest assist- 
ance can be given by the railway department. In 
fact, it does not appear probable that much can be 
done in this direction without the active co-opera- 
tion of that department; with this co-operation much 
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voald be done, The method of co-operation sug: 
gested is that the engineer should determine the 
best line to leave for the swamp water, and that a 
siding should be made in which trucks of earth, 
ashes, stones and other waste material provided by 
the railway departinent could stand while their con- 
tents are being discharged. The labour required for 
unloading, transporting the material, and filling in 
should be provided by the military authorities. 

In the case of Daru, if the scheme of filling in 
Swamp A is adopted, a very useful wax of disposal 
of the majority of the camp refuse would be to 
utilize it for filling in this swamp. There is an in- 
cinerator of small size which ean be used for kitehen 
refuse. The remainder of the camp refuse should 
be taken to the margin of Swamp A and treated 
there, The treatment will consist of separating all 
ecmbustible material and burning it, The incom- 
bustible material ean be disposed of as follows: The 
material supplied by the railway having been filled 
in along a seetion of the edge of the swamp suffi- 
ciently high to raise it above water level, the refuse 
is laid on in a layer of about two feet thick. "This 
is then covered with a layer of a foot or so of soil 
and pressed down firmly. In this way à waste pro- 
duet is turned to good aecount in the sanitation 
of the eantonment. A «mall amount of kerosene 
sprinkled on the refuse before burial would help 
to prevent flv breeding and by oozing gradually 
into the swamp aet as a useful anti-mosquito 
agent, The subsidence in the trenched area which 
will gradually occur ean be rectified later by the 
deposit on the surface of soil from the filling in 
material supplied by the railway. 
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NUAL MEDICAL AND 
THE YEAR ENDING 


GENERAL DISEASES. 

Beriberi. —lhree cases were reported this yeur, 
two from Fort Johnston and one from the Central 
Prison. There were not any reported during the 
previous year, 

Pellagra..—Sixty-three cases were treated with 
one death, as compared with 137 in the previous 
year, Of the 63 cases, 43 were reported from the 
Central Prison and 12 from the lunatie asylum. 
The cases are being treated with 2 gr. of thyroid 
extract daily with good results. 


COMMUNICABLE DISEASES. 


(A) Insect-borne Diseases. 

Malaria. —During 1925, 3.308 cases were reported 
with 5 deaths. Of these cases, 2,071 were reported 
from the rural dispensaries by native dispensers, 
who have no microscopes. Last year 3,461 cases 
were reported with one death. 


SANITARY REPORT FOR 
DECEMBER 31, 1925. 


Of the cuses in 1925, Europeans numbered 113 
(two deaths). as against 76 (one death) in 1924 and 
126 (no death) in 1923, Quinine powder in packets 
of three J-gr. doses is sold ut all post offices for 
id. a packet, 1,025 packets were sold during 1925. 
bottles of 100 5-gr, tablets of quinine bihydro- 
chloride are also on sale to the publie at all post 
offiees and 1,561 bottles were sold during the year. 

Blackwater Fever.—FYour cases of blackwater 
fever were notified with 3 deaths. One of these 
cases Was in an Asiatice and the other 3 in Euro- 
peans. The returns for the previous four years were 
5, 14, 14 and 11. 

Tick Fever.—During the year 128 cases were re- 
ported, of which 4 were Europeans: 82 were re- 
ported in 1924, 71 in 1923 and 47 in 1022, Most 
of the cases occur in stations inthe northern and 
central provinces, Fort Johnston and Zomba re- 
ported 29 and 32, respectively. Most of the Zomba 


cases, however, are infected up country; very often 








people visit a distriet where the disease is preva- 
lent, and on their return to Zomba they come to 
tne ‘nospital for tréitment. “= 6 "7 

T'rypanosomiisis.—1wo cases of sleeping sickness 
were reporved in Africans; boih of them died. Both 
cases were admitted to hospital in the final stage 
and succumbed shortly after admission, 


(B) Infectious Diseases. 

Small-pox.—One case of small-pox was reported 
from Mzimba. lt is not known how the nian be- 
came infected, 

Chicken-pox.—During 1925, 17 cases (1 European) 
were reported, as against 70 in 1924 

Cerebrospinal Fever.—Five cases were reported, 
of Which 2 died, 

Enteric Fever.—Six cases of the enteric group 
of diseases were treated, of which 1 was a European 
with typhoid, 2 were natives with paratyphoid, and 
3 were undefined cases in natives reported by native 
dispensers, In 1924 there were 11 cases. 

Influenza.—A mild type of influenza occurred 
whieh spread over practically the whole country. 
There were not any deaths reported amongst the 
195 cases, of which 15 were Europeans. In 1994 
there were 753 cases (17 Europeans) with 1 death, 

Leprosy.—During the year 29 cases were treated 
as compured with 28 during 1924, In addition 14 
cases were seen at the rural dispensaries. Moogrol 
is used for treatment. With a few exceptions, how- 
ever, the treatment of the cases is not very satis- 
factory, as the patients do not feel inclined to per- 
severe with the treatment for the requisite length 
of time. It so often happens that a patient lives 
many miles from a hospital and will not come in 
weekly for the injection, nor can he stay in the 
hospital for the length of time necessary. In some 
distriets much good work could be done if a medical 
officer could be appointed to devote all his time to 
leprosy in the distriet, so that in addition to man- 
aging a special hospital he could travel over the 
district and hold weekly clinics at suitable centres. 
A single medical officer in a distriet can only treat 
cases that come to the hospital; he is not in a 
position to hold regular clinics in several places. 
Except in a very few cases the native dispensers 
are not sufficiently trained to treat cases of leprosy. 

A census of lepers was taken in one district, and 
& plan was proposed for starting a special leper 
hospital; but funds are not sufficient to carry it out, 

Plague.—lhere were not any cases reported 
during the year, 

Tuberculosis.—Seventy-two cases with 10 deaths 
occurred, as compared with 45 (9 deaths) in 1924. 
Of these cases, 27 were reported from Zomba. 

Venercal Diseases.—As compared with 183 last 
year and 72 in 1923, 263 cases of gonorrhea were 
treated; of these, 157 were treated at the rural 
dispensaries, 

There were 528 cases of syphilis, as against 576 
in 1924; 201 were treated at the rural dispensaries 
and would not receive such thorough treatment as 
those at the hospitals, who are treated with novar- 
senobillon or with injections of bismuth, 
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Yaws.—lhe number of cases treated this year 
was only 760, as compared with 1,775 in 1924. 
The falung off of cases has occurred in the rural 
dispensaries, : which only treated 307 cuses, as 
agaimst 1,137 in 1024.--"lbhere were, however, some 
YUV treated by a mission on ‘the lake shore, under 
the direction of the medical officer, which are not 
recorded in the returns. 

At the hospitals the large majority of cases were 
treated with injections of sodium bismuth tartrate 
with excellent results. In some cases medical 
offieers found that the injection caused a consider- 
able amount of pain, and now a more concentrated 
solution of the drug is being tried in the hope that 
it may be less painful, 

Hetminthic Diseases.—The muin helminthic im- 
fections in this country are ankylostomes and 
schistosomes, Infections by ascaris and tenia are 
also common, 

Ankylostomiasis.—Microscopic examinations of the 
feces ot groups of natives have been made at vari- 
ous times and in various places in order to ascertain 
approximately to what extent hookworin exists. In 
some groups at Zomba it was found that over 90 
per cent, were infected, whilst at Mlanje a group 
examined recently revealed an infection of only 
28 per cent. 

In the ordinary way the infection appears to have 
little effect on the health of the individual. Under 
certain conditions, perhaps an unusually heavy in- 
fection of ankylostomes, or perhaps semi-starvation, 
the usual symptoms of ankylostomiasis appear, und 
then the patient may present himself for treatment. 
Itis thought that the inability to carry out sustained 
labour is due partly to ankylostome infection and 
partly to defieient or unsuitable diet. 

During 1925, 481 such patients were treated. 
For -treatment carbon tetrachloride is generally 
used, and this is issued free to employers of labour 
and all medical men. 

The proportion of americanum to duodenale "has 
not yet been ascertained, but from occasional investi- 
gations made it would appear that americanum is 
uncommon and that the infections are mostly 4 
duodenale. 

Schistosomiasis. — Iwo hundred and ninety cases 
of S. hematobium and 77 of S. mansoni were re- 
ported during the year. In addition to these the 
rural dispensaries reported 38 cases of hematuria, 
of which there is little doubt that a number were 
due to S. hematobium, These cases are very 
common on the lake shore, 


Vrrar, STATISTICS, 
General. Native Population. 


Vital Statistics of the general native population 
are not available, The population is estimated tu 
be 1,205,801. 


General. European. Population, 


During the year 548 cases were treated amongst 
the general European population bx Government 
medical officers. The numbers treated by medica! 
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officers attached to the missions are not known. 
There were 6 deaths-amongst the 548 cases, 

The total number of European deaths recorded 
by the Registrar-General was 10, The number of 
births was 48, as compared with 42 in 1924. 

European. Officials. 

During the year there were 95 cases treated 
amongst officials; of these cases 69 necessitated 
the officials being. off duty. One official died, 
whilst on leave, from complications following an 
appendix abscess, 

The chief disabilities were: malaria, 25 cases; 
infections of the upper air passages, 15 cases; minor 
injuries, 10 cases; diarrhcea, 3 cases, 

HYGIENE AND SANITATION, 

The absence of the sanitation officer on leave in 
England makes the compilation of a report upon 
hygiene and sanitation in the Protectorate a 
matter of difficulty, and reliance for data has had 
perforce to rest mainly upon the annual reports 
sent in by the various medical officers scattered 
throughout the country. Since only a limited area 
of the Protectorate is covered by the activities of 
medical officers and sub-assistant surgeons by rea- 
son of the small number of staff, this report must 
be regarded as somewhat inadequate, although, in 
the main, it ean be taken as reflecting the general 
state of sanitation in the Protectorate. 


(A) GENERAL REVIEW oF THE WorK DONE AND 
Progress Mape. 


(1) Preventive Measures. 


Mosquito and Insect-borne Diseases.—Preventive 
measures for the eradication of malaria have been 
as heretofore of a very limited -and temporary 
character, The sanitary gangs «at work in the 
various townships and on Government. stations have 
done as much as has been possible to keep clear 
such places as breed ‘and harbour mosquitoes. 
Sanitary work of a temporary and makeshift charac- 
ter is always unsatisfactory, and since it entails a 
constantly recurring expenditure of funds is, in the 
long run, more expensive than works of à permanent 
nature, and it is unfortunate that the financial 
state of the country prohibits the carrying out of 
such works as would make the elimination of 
malaria a possibility in the more populous parts 
of the Protectorate, In spite of many difficulties 
the gangs have been able to effect some slight im- 
provement on the whole, The notable exeeption 
to this is seen on such stations us are near the 
lake or rivers. To attempt anything of even a 
temporary nature would mean a very considerable 
increase in the amount allocated to sanitary works. 

Trypanosomiasis.—PVor scientific work done on 
this problem see the report submitted by Dr. W. 
A. Lamborn, medical entomologist. No case of 
sleeping sickness has been reported. The results 
of the proposed scheme to create barriers to the 
advance of the tsetse fly into hitherto uninfested 
areas will be awaited with great interest, The pre- 
sent threatened invasion of highly populous dis- 
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tricts ean. only be-viewed with grave wiedsiness in 
view of a possible sudden ‘outbreak: of ~humian, 
trypancsomiasis. Beyond a very Hmited survey 
made in 1922, ut the time of u reported outbreak 
ot ‘the disease when some villages were moved, 
lack of tunds has prevented the continuance of the 
work done in 1913 with regard to the extent of the 
disease amongst the natives in Nyasaland, 
Epidemics.—BDuring. the year the country has 
been singularly free from outbreaks of infectious 
diseases, There was an outbreak of measles in 
the Lilongwe district during the heavy rains; the 
mortality rate Tl per cent, (2,007 cases) Wis 
high but not higher than was to be expected. in 
a zymotie disease breaking out during the rainy 
season, When the housing and mode of living of 


the natives are taken into consideration, 


Efforts to prevent the spread of infectious dis- 
eases have consisted. merely in the isolation. at 
nitive hospitals of such eases as have sought relief. 
Smee only a very. limited number of natives avail 
themselves of medicul assistance when seriously 
ill the liability to the outbreak of serious epidemics 
is constantly present, As regards prevention ot 
the spread of ‘smiall-pox,. the task of vaccinating 
the natives has been carried out as in former years, 
The returns are as follows: Number vaceinated, 
20,699; successful, 26,973; modified, 22,517; failed, 
28,970; not seen, 2,839. 

As at present carried out this work ean only be 
regarded as most unsatisfactory. Any medical 
officer who takes the trouble to go through his 
district and check the returns submitted by native 
vaceinators will not go far before he realizes that 
without supervision the work will not be properly 
carried out. So much so is this the case that the 
figures given cach year rather tend to give one 
reading them a sense of false security as regards 
the protection afforded the natives against small- 


pox, ‘The amount of money devoted to vaceination 
is inadequate considering the size of the native 
population, 

Helminthic Diseases.—Etforts to prevent the 


spread of these diseases can be regarded as: fairly 
suecessful in the military and police camps. Amongst 
the general native population, where pit or other 
latrines have been provided, any benefit that may 
be expected to aecrue from the provision of such 
facilities is largely nullified by the fact that the 
women decline to use them and retire to the nearest 
pateh of scrub. This, to a certain extent, holds 
good with both sexes during the hours of darkness, 
Kven in the townships and on the stations and 
plantations where proper sanitary provision is made 
for the natives, the conditions are very bad, whilst 
in the villages the prevalence of flies in myriads 
tells its own tale. 


2) General Measures of Santlation, 

Night soil and refuse are disposed of by burial, 
except in Port Herald, where sn incinerator is in 
use, They are buried in pits or trenches, gene- 
rally in the compounds, but outside if ground is 
available. In Blantyre they are carted outside the 
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township and buried, In spite of frequent inspec- 
tions by the sanitary staff these pits are generally 
in a foul state. Occasionally one finds a house- 
holder in whom the sanitary conscience is de- 
veloped, but such are the exception rather than 
the rule, in spite of frequent warnings regarding the 
risks they run from having insanitary compounds. 
Ihe very rocky nature of the ground in most parts 
of Zomba makes the digging of suitable pits well- 
nigh impossible, and this fact, coupled with the 


carelessness of householders and their domestics, 
makes the state of many of the compounds truly 
deplorable. 

Storm-water drainage is effected by means of 
earth drains. In the township these are being 


gradually replaced by brick ones. 

For the supply of water, for drinking 
domestic purposes, reliance is made on springs, 
streams and wells where lake or river water is noh 
available. Where stream and river is used such is 
very liable to pollution by natives, since the banks 
of streams and rivers are naturally favourable sites 
for their villages. The onset of the rain marks the 
commencement of outbreaks of enteritis, and there 
is no reason to assume that these are due entirely 
to the concomitant increase in the number of flies 
present in the villages. Well water is often o! 
doubtful purity and seldom are the wells rendered 
inosquito-proof. In Blantyre rain-water tanks are 
in use. 

In and around all the townships and stations the 
clearance of grass and undergrowth is carried out 
as regularly as the supply of labour permits. During 
the rainy season the want of sufficient funds to 
permit the employment of enough labour for this 
work renders it imperfect. 

Sanitary inspections are carried out regularly 
where medical officers and sub-assistant surgeons 
are stationed. In the townships native sanitary 
inspectors are employed. Their usefulness is 
limited to reporting to the medical officer such 
conditions ns appeal to them as being insanitary. 


È (3) School Hygiene. 


Except for two small schools for European chil- 
dren all the schools are run by missionary societies. 
They are kept in a satisfactory state. These schools 
naturally afford. excellent opportunity for instilling 
into the minds of the young natives ideas regard- 
ing personal hygiene as well as sanitation, How 
far this opportunity is taken advantage of is not 
known, 

(4) Labour Conditions, 


Industria! conditions in general cannot be said 
to be very satisfactory from either a medical or 
economie point of view, Only a comparatively 
small proportion of the native population have be- 
come industrialized in the sense that they are regu- 
larly employed throughout the year, and, until we 
see some serious effort made to improve their con- 
ditions whilst. employed, mainly as regards health, 
housing and feeding, there is no reason to expect 
that proportion to be greatly inereaged, Should we 
see an increased desire on the part of the natives 


and 


to embark upon the production of economie crops 
suitable for export, it is likely that we shall see 
a marked deerease in the numbers seeking either 
skilled or unskilled labour. 

Skilled labour is recruited tron: Government or 
private werkshops and the mission stations. The 
conditions of those engaged clerieal work are 
satisfactory, Such, however, cannot be said oi 
those cmploved at trades requiring any degree ot 
hard manual labour, 

One constantly hears complaints regarding the 
indolence of labourers und their incapacity for any 
sustained muscular effort, One wonders how much 
of this is due to the natural laziness of the native 
and how much to the fact that his dietary is of 
such u nature us to preclude the possibility ot 
greater muscular output. The dietary of the manual 
worker difters very little from that of the native 
sitting in idleness in his village, and that is not 
suitable for a man engaged in hard work. 

Casual labour engaged in Government works 
is recruited mainly from volunteers with a 
small percentage of hut-tax defaulters to make 
up the balance. Labour for factories and planta- 
tions is recruited from whatever part of the Pro- 
tectorate the men can be induced to take up work. 
The average casual labourer only works for from 
three to six months of the year, according to his 
financial needs. During the rest of the year he is 
building or repairing his huts, preparing new ground 
lor his crops or sitting in idleness at home. 

Domestic servants and natives in Government 
ond factory employment are fairly well housed. 
such is not the ease with regard to the general 
tun of workers, and particularly with regard to the 
natives employed on plantations, These are gene- 
rally housed in ramshackle grass and pole huts 
which are often burned or fall down, and, from the 
nature of their construction, ure insanitary. The 
general conception seems to be that, since the native 
lives in such a dwelling in his village it is good 
enough for him on a plantation or anywhere else, 
regardless of the fact that the oft-repeated con- 
struction of a building, however cheap it may be 
in the first instance, does not make for economy in 
the long run, and that such a structure is from 
an hygienie point of view not suitable for human 
habitation, 

Looking after the welfare of native labourers of 
the casual variety is on al] fours with the housing 
allotted to them. There is no standard rule re- 
aarding the feeding of their employees amon -t 
luropeans, Domestic servants and some in Govern- 
ment employment are given a small weekly allow- 
ance in addition to their pay for the purchase of 
such “ delicacies '" as they may fancy to augment 
their food, Casual labour is generally given rations 
of maize, meal, rice and beans, Few, if any, ar 
given meat and fish as regular rations, Their food 
is cooked by themselves, no special arrangement 
for carrving this out being provided by the em- 
plovers, The ideas regarding the feeding of thei: 
labourers is the same as that of their housing, ~ 
it is not surprising that employers complain of thy 
small amount of work they get out of them, 
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Natives, in the main, are content with a hand- 
to-mouth existence, and when we take into con- 
sideration their natural indolence, coupled with 


debilitating diseases such as ankylostomiasis und 
ill- balanced dietary, it is not surprising that wages 
are small and industrial progress is slow. The first 
step towards an improvement in the existing state 
of affairs must be taken by the employers of labour. 
With improved housing and general conditions, 
better feeding and adequate medical care when, 
sick, the output. of work would be greater, the 
native would earn more money, and work of a 
continuous nature would hold some attraction for 
him, 

The medical eure of |: abour, engaged in publie and 
private works and in factories "and workshops is, 
on the whole, satisfactory, "lhere exists the usual 
difficulty of dealing with the native when he is 
sick, in that many are loth to take advantage of 
such facilities as are at their disposal for treatmeni, 
During the last few years his opportunities for re- 
ceiving proper treatment have been much improved 
by reason of the greater number of native hospitals 
and dispensaries that have been erected and equip- 
ped, The treatment of natives on plantations varies 
according to the employer's attitude towards his 
natives generally. One ean say that, on the whole, 
the treatment of natives on plantations during sick- 
ness is very far from satisfactory. If the plantation 
is situated near a hospital or dispensary there is 
some chance that the employer will do something 
towards assisting his sick employee. If situated 
far from skilled medical assistance the treatment of 
the sick will be of a most perfunctory nature, for 
few will even go so far as to employ a half-trained 
native dresser. Apart from the economic neces- 
sity for keeping all employees in a good state of 
health it should be made compulsory that all em- 
ployers of labour make adequate provision for the 
medical treatment of their labourers. 


(5) Housing and Town Planning. 


The housing of Europeans in the highlands is, 
on the whole, satisfactory and as good as finance 
will allow. The same cannot be said for it in the 
highly malarious localities. In the latter even par- 
tially mosquito-proofed dwellings are nōt the rule, 
and where attempts have been made to mosquito- 
proof part of the house the result has generally 
been the creation of a mosquito-trap. The erection 
of proper houses, double-storied and wholly mos- 
quito-proof, might be expensive, but it would be 
warranted by reason of the maintenance of the 
health and efficiency of those whose duties compel 
them to live in low-lying areas. 

Zomba, because of geographical considerations, 
does not lend itself to suitable town-planning 
schemes, and houses are built on more or less 
suitable sites as they are required, The other town- 
ships show some efforts were made originally to 
lay them out on proper lines. 
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(6) Food in Relation to Health and Disease. 


At Zomba and Blantyre meat 
carried out by the veterinary officers and, in their 
absence, by the medical officers of health. Apart 
from this any question that arises on the score of 
bad or doubtful food is a matter between the con- 
sumer and the purveyor, when, very occasionally, 
the medical officer of health is called upon to give 
his opinion, There are no publie health laws in 
existence, and until such are adopted and « staff 
appointed to enforee them it is useless to discuss 
the subjeet of food so far as the control of its sale 
is concerned. 


inspeetion is 


(B) MEASURES TAKEN TO SPREAD THE KNOWLEDGE 
oF HYGIENE AND SANITATION, 

lhere are no measures taken to spread sys- 

tematieally the knowledge of hygiene and sanita- 

tion, Any efforts that are made are tentative ones 

on the part of the medieal staff in the course of 

ordinary duties. As suggested, this matter could 
very Well be dealt with in the schools, 

(C) TRAINING oF SANITARY PERSONNEL 

The system of training sanitary personnel in- 

augurated by the sanitation officer has been in 
abeyance during his absence on leave 


(D) RecomMMENDATION FoR FutuRE Works. 


(1) The employment of European sanitary in- 
spectors at Zomba, Blantyre and Limbe. 

(2) l'hat adequate rating of the inhabitants be 
made to furnish means for the proper disposal, 
outside the townships, of all night soil and refuse. 

(3) The strict segregation without the townships 
of all natives and Asiaties whose employment does 
not necessitate their being in the township over 
night. The former should be housed in properly 
laid out locations. With suitable sanitary arrange- 
ments provided in such locations these would prove 


valuable educative factors in instilling ideas of 
sanitation into the minds of those dwelling in 


them. ‘The natives would enjoy greater freedom 
than they have now whilst living in close proximity 
to Europeans. This is the only means of rendering 
any sanitary measures to be carried out for the 
benefit of European populations effective, At pre- 
sent the so-called European townships are only 
Kuropean in name: for the fact that the ratio of 
Europeans to coloured is, estimated conservatively, 
one to six renders the title European absurd. The 
eonstant menace to the health of the Europeans 
from the presenee of so many coloured people is 
obvious. 

(4) l'he provision of pure pipe-borne water sup- 
plies to Zomba and Blantyre and, where possible, 
to other townships. Until such is made possible 
the adequate policing of all sources of water supply 
in the township is necessury. -€— 

(5) The employment of European or Asiatie in- 
spectors of vaccination. 

(6) The creation of a labour 
work in conjunction with the 


department to 
Department of 
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Native Affairs and the Medical Department to 
control and supervise by means of its labour in- 
spectors the recruitment and treatment of all 
native labour, 


Hospirats AND DisPENSARIES. 


Zomba. 

European Hospital.—The number of adinissions 
during the year was 64 and the daily average in 
hospital 2:2. There were 4 deaths. The out- 
patients treated numbered 82. In 1924 the in- 
patients were 56 and the out-patients 143. During 
the year one ward, which contained 6 beds, has 
been divided into two rooms, suitable for confine- 
ment cases. 

Native Hospital.—The number of admissions 
during the year was 955 and the out-patients were 
2,450. There were 22 deaths. In 1924 there were 
464 in-patients and 4,118 out-patients, with 10 
deaths. In 1924 the hospital was only open for 
9 months, as it was started in April, which partly. 


accounts for the much larger number of admissions. 


in 1625; but apart from this, the new hospital is 
much more popular than the old one was, The 
decrease in the number of out-patients this year 
is accounted for by the opening of two dispensaries 
near by; these take a considerable number of minor 
cases Which otherwise would attend the hospital. 

Dispensaries.—Apart from the dispensaries which 
are ordinarily attached to the hospitals, there are 
3 in the Zomba district. These 3 between them 
treated 5,762 cases. ‘The Central Prison Hospital, 
the asvlum and the military hospital are considered 
under their respective sections. 


Blantyre. 

European Hospital.—The number of admissions 
during the year was 128, with 6 deaths, as com- 
pared with 91 and 3 deaths in 1924. The out 
patients were 177, as compared with 71 in 1924. 

The Native Hospital at. Blantyre was closed in 
1925. This hospital was not large cnough, was in 
disrepair and ill-equipped, so instead of building a 
new one it was considered more economical to send 
‘all natives requiring indoor treatment to the Blan- 
tyre Mission Hospital and to pay the mission a 
retaining fee for this work. The dispensary for 
out-patients is still carried on. This scheme has 
been in operation since April 1, 1925, and from 
then until the end of the year 54 patients were sent 
trom the native dispensary to the mission hospital 
as in-patients, The out-patients treated were 2,208, 
ss compared with 2,802 in 1924. There is one rural 
dispensary in the Blintyre district at Liranewe, 
where 840 patients were treated, as against 720 
In 1924. A 
Four JonNsTox. 

Native hospital: In-patients 132. with 9 deaths; 
in 1924 there were 211 with 6 deaths. Out-patients 
1.021; in 1924 there were 720, There are four rural 
dispensaries in the distriet, which treated 2,092 
eases, as compared with 2.215 during the previous 
year, 





MLANJE. 

Native hospital: In-patients 171 with 16 deaths; 
out-patients 657. In 1924 the numbers were 136 
(6 deaths) and 334 respectively. This hospital is 
not nearly large enough and requires an extra ward. 
There are four rural dispensaries in the district, 
which treated 1,196 cases, as compared with 1,567 
cases in 1924, 

Devza. 

Native hospital: In-patients 87 (3 deaths) as 
compared with 55 (3 deaths) in 1924. Out-patients 
1,092, as compared with 1,220 in 1924. There are 
four rural dispensaries in the district, which treated 
2,846 new cases, as compared with 2,891 in 1924. 
The medical officer has given special attention tc 
the treatment of yaws on the lake shore. Consider- 
able success has attended the use of bismuth sodium 
tartrate. 

KARONGA. 

Native hospital: In-patients 427 with 4 deaths; 
out-patients 5,034, In 1924 the numbers were 33% 
(2 deaths) and 4,955 respectively. There are four 
rural dispensaries which treated 5.562, as against 
6.288 cases in 1924. One of the dispensaries was 
closed for a considerable time and this accounts 
to a certain extent for the falling off in numbers. 


Kora-Kora. . 


A new hospital was opened here at the beginning 
of the year, and a medical officer has been stationed 
here since the middle of 1924. During the vear 126 
in-putients were udmitted with 4 deaths. The out- 
patients numbered 4,261, as compared with 3,200 
in 1924. There are four rural dispensaries, the 
fourth being opened towards the close of the year; 
9,760 cases were treated at the rural dispensaries. 


Port HeraLD. 

Native hospital: In-patients 133 (6 deaths); out- 
putients 962. In 1924 there were 159 in-patients 
(T deaths) and 855 out-patients. There are five 
rural dispensaries and 3,291 patients were treated 
at them, compared with 2,140 last year. 


LILONGWE. 

Native hospital: In-patients 171 (10 deaths): out- 
patients 1,947. In 1924 the numbers were 135 (7 
deaths) and 1,437. There are four rural dispen- 
saries, at which 1,442 cases were treated in 1925 
and 918 in 1924. 

MZIMBA. 
Native hospital: In-patients 127 with 8 deaths: in 
1924 there were 119 with 4 deaths. Out-patients 
2.322; in 1924 there were 2,174. There are five ruri 
dispensaries, which treated 4,308 new cases, ss 
compared with 4,741 in 1924. 


CHIKWAWA, 

Native hospital: In-patients 73 with 3 deaths. 
ont-patients 1,532. In 1924 there were 26 in-patients 
with 1 death and 1,587 out-patients, The seven 
rural dispensaries collectively treated 4,460 esses 
as compared with 2.062 in 1024. 
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Fort MANNING. 

Native hospital: In-patients 103 (no deaths); out- 
patients 1,264. In 1924 the numbers were 53 (5 
deaths) and 2,200 out-patients, There are three 
rural dispensaries and they treuted 2,253. cases in 
1925 and 1,917 in 1924. 


Dowa. 


Native hospital: 77 cases (2 deaths) and 2,320 


out-patients. In 1924 there were 20 in-patients ad- 
mitted (1 death) and 3,805 out-patients, There are 


four rural dispensaries, at which were treated 2,846 
eases during 1925 and 1,611 in 1924. 


NcuEv. 

A sub-assistant surgeon has been posted at Ncheu 
since October, 1925. There is not a hospital, but 
5 patients were treated as in-patients, being kept in 
two small native huts. The dispensary treated 1,085 
eases. There are three rural dispensaries in the dis- 
trict, Which treated 2,780 cases. 

Of the 14 above-mentioned districts, the first 7 
each have a medical officer, the remaining 7 euch 
have a sub-assistant surgeon, Dowa and Neheu had 
a sub-assistant surgeon for the lust two or three 
months in the year only. 

In addition to these districts there are 6 others 
which have not a medical officer or sub-assistant 
surgeon. ‘They have rural dispensaries which are 
worked by native dispensers. 


Prisons AND ÀSYLUMS. 
Central Prison, Zomba, 


The general health of the prisoners during the 
year has been good; many prisoners when first ad- 
mitted are in a poor state of health owing to hook- 
worm, bilhirzia or poor feeding, but they improve 
considerably after a period of prison life, During 
the vear there were 7 deaths, due to the following 
causes: lobar pneumonia, 3 cases; ankylostomiasis 
(and pellagra), 1; beriberi, 1; cardiac failure, 1; 
sarcoma of the ilium, 1. 

The following is a return of the diseases treated 
during the year at the Central Prison: 

Infective Discases.—Dysentery (ameæbie), 2; bacil- 
lary, 2; gonorrhea, 6; leprosy (anæsthetic), 6; 
malaria (subtertian), 63; pneumonia, 33; syphilis, 
6; tuberculosis, 8. : 

General Diseases.—Beriberi, 
asthenia and debility, 10. 

Nervous System.—Neuritis, 4; headache, 15. 

Diseases of the Hye.—Coninnetivitis, 9. 

Diseases of the Ear.—8. 

Diseases of the Cireulatory System.—Valvular 
disease of the heart, 3. 

Respiratory System.—Bronchitis, 
5; asthma, 2; other diseases, 8. 

Digestive System.—Caries of teeth, 11; sore 
throat, 16; tonsillitis, 10; dyspepsia, 3; enteritis, 
9: hernia, 1; diarrhoea, 13; constipation, 48; colic, 
5; other digestive diseases, 4. 

Diseases of the Lymphatic System.—Adenitis, 3: 
lymphadenitis, 1. 


1 : 43; 


pellagra, 


91: pleurisy, 


Diseases of the Generative 
tele, 2. 

"Organs of Locomotion.—Periostitis, 3; synovitis, 
1; tenosynovitis, 6; fibrositis, 40. 

Diseases of the Connective Tissue.—Cellulitis, 
14; abscess, 10. 

Diseases of the Skin.—Eczema, 8; 
herpes, 1; tinea, 42; seabies, 30; ulcer, 
matitis, 2. 

Injuries.—333, 

Tumours.—Sareoma, 1, 

Parasites.—Schistosoma, 16; tenia, 4; ascaris, 1; 
ankylostoma, 28. Total, 1,082 cases. 


System.—Hydro- 


boil, 29; 
13; der- 


Lunatic Asylum. 


The daily average number of inmates during 1925 
was 47:9, as compared with 40°7 in 1924 and 35:8 
1923. Each year shows an increase in the number 
of admissions, and enlargement of the asylum is 
now required, 

During the year 33 patients were admitted to the 
asylum hospital, as compared with 25 during the 
previous wear, Attending the dispensary as out- 
patients there were 62, as against 78 in the previous 
vear. The 5 deaths were due to: pneumonia, 2; 
pellagra and syphilis, 1; bilharzia, 1; and ankylo- 
stomiasis,1. 

Restraint was imposed upon 10 inmates; of these, 
6 were restrained by seclusion (longest period 21 
days) and 4 by handcuffs or leg-irons. 

There were not any serious injuries. One violent 
inmate was slightly injured by a warder, who had 
to defend himself when attacked. There were 2 
cases of slight injury to warders by patients. 


APPENDIX I, 

MEDICAL ENToMOLoGIST's ANNUAL REPORT FOR 1925, 

Coneerning the tsetse-fly problem, steps were 
taken during the earlier part of the year to ascertain 
the final outeome of the field experiment under- 
taken towards the end of last tour for ithe purpose 
of ascertaining the degree to which it might be 
possible to effect the control of Glossina morsitans 
through the ageney of a parasite, Syntomosphyrum 
glossine, attacking the puparia, A large number 
of these parasites, estimated at 277,179, were then 
distributed, the outcome being that by the end of 
Mareh, 1024, the percentage of puparia found to 
have been attacked had risen from (705 to 12. In 
the course of the more recent work, up to March, 
784. sound pupariz were collected, 16 of which 
aflorded the insects a parasitism rate of 2 per cent, 
There had been therefore a very decided effort on 
the part of nature to restore the balance. It might 
be possible to counteract this by maintaining a large 
laboratory output, but in all probability this would 
have to be ever-increasing, and as the results had 
not been so good in 1924 as had been hoped it was 
decided not to pursue the line of work further, A 
very fascinating possibility of effecting the control 
of the fly had been explored, which by itself had 
hardly proved radieal enough, though it might have 
distinet value as an adjunct to other measures. 
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The value of the systematice dipping of an animal 
in arsenical solution of the usual strength (arsenite 
of soda 0°08 per cent, of arsenious acid) as a mea- 
sure against tsetses and other insects biting it, an 
experiment initiated by Bevan in Rhodesia was 
tested. The rationale of the experiment lies in the 
fuct that arsenic tends to be taken up by the super- 
ficial layers of the skin and to be absorbed into the 
blood, sq that there would seem to be a possibility 
that a prejudicial and even lethal effect on biting 
insects might ultimately be produced. The result 
was entirely negative, 

Glossina, certuin mosquitoes, tubanid flies and 
ticks allowed to bite a goat that had been dipped 
thrice weekly over a period of three months seemed 
to be entirely unaffected, the tick (Ornithodorus 
moubata), indeed, breeding freely after more than 
one meal off the animal. 

A further possibility—that of administering arsenic 
in gradually increasing doses to an animal over a 
long period of time with the idea of raising the 
content of the drug in its blood to x degree that it 
would have a lethal effect on biting insects—was 
investigated, The outeome was again negative, 
though, owing to one's repeated absences from 
headquarters, some uncertainty prevails as to the 
amount of the drug received by the animal, the 
administration being necessarily entrusted to native 
assistants, 

The distribution of the tsetse-tly was studied in 
late July and early August in the Dowa and Lilong- 
we districts. In this region there had been for the 
past twelve years a steady advance of the fly from 
the north, from Rhodesia into Kasungu, thence into 
Dowa, and more recently into the salient of Lilong- 
we, between the Bua and Nambuma Rivers. A 
careful survey of the fly area in these regions having 
been made, a scheme, based very largely on the 
control measures applied by Mr. Swynnerton with 
such conspicuous success in Tanganyika territory, 
was submitted to the Administration, It consists, 
briefly, of :— 


(a) The clearing of a wide strip of country across 
the line of advance of the fly. 

(b) Intensive native settlement along the strip. 

(c) Agricultural development of the strip and its 
gradual extension, 

(d) Organized bush firing in the late dry season, 


During November, when this fly area was again 
studied, an attempt was made to conduct an ex- 
periment in bush firing on a large seale against the 
pest. A full report on the subject was duly sub- 
mitted to the Administration, 

With regard to the malaria problem, the inquiry 
into the factors possibly involved in the causation 
of the annual epidemie rise of endemic malaria, 
which is so regular a feature in East. Africa towards 
the close of the rains, was continued. The validity 
of the conclusion reached during the previous tour, 
that a very distinet seasonal occurrence of Anopheles 
costalis is probably the primary cause, received 
further support from a mass of data obtained during 
1925, which again show that this anopheline was 


almost absent in the lower levels in the dry season, 
but was overwhelmingly abundant by the late rains, 
the other common species, al. funestus, showing no 
numerical increase throughout the year, 

A study designed to ascertain the particular specie- 
of malaria parasite present in the peripheral blood 
of native children, and the phases present month 
by month throughout the year, was undertaken at 
Fort Johnston, for it was thought not impossible 
that there might be a dominance of one. or other 
species correlated with the ehange of season, clima- 
tic conditions changing so very considerably, and 
that an inerease of the forms of the parasite infec 
tive to anopheline mosquitoes might be associated 
with the numerical increase of the inseets taking 
place by the late rains. It was hoped that it might 
be possible to secure for examination specimens {t 
the blood of 30 selected native children, carriers of 
malaria, the same month by month, but, though 
they were brought forward punctually at first, i 
was impossible later to obtain specimens regularly 
in many cases, owing to indifference on the par 
of their parents, though suitably rewarded. During 
some months, therefore, less than half the number 
were secured, but these served to show in the cas 
of quartam and subtertian malaria, the former in 
particular, that the various phases, including thos: 
infective to the mosquito, were present in one or 
other of the children throughout the year. Benigu 
tertian malaria was found on three occasions only 
in the course of this and other investigations, i 
May, July and August, cold season months, con- 
comitant with subtertian in a child who had pre- 
viously shown quartan infection also; in July, again, 
With concomitant subtertian in a second child whe 
hud previously shown the same mixed infection, and 
in November, late dry season, in pure culture in a 
child whose antecedent history as to malaria was» 
unknown. 

A study of the amount and kind of malaria pre- 
vailing at various altitudes among the native com- 
munity, with special reference to children possessed 
of all, or at least the majority of their temporan 
tceth, was initiated; the topographical distribution 
of anopheline mosquitoes being studied at the sam 
time, Data obtained at the different elevations 
show striking contrast, and should have especi! 
value in that there is very little tendeney for nativ: 
women with children to move from place to place 
Thus in regard to South Nyasa district, a 
the Shire Vallev—an elevation of about 1,60 
feet—25 out of 50 specimens of the — bli 


of native children examined in February, th: 
late wet season, were positive as to malaria 
13 showing quartun infection; 5 subtertian: 


4 a mixed infection; and 3 an infection un- 
determined. In the same locality in October, lat 
dry season, the blood of 15 out of 34 examined wos 
positive—10 with quartan, 3 with mixed quarn 
and subtertian and 2 with an infection undeter 
mined, The anopheline vectors, 44. funestus und 
A. costalis, were here abundant during the wt 
season, the latter being practically absent dur n. 
the drought, 
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In regard to lake shore malaria, in the dry 
season with A. funestus only occurring sparingly, 
2 specimens out of 33 showed parasites in 
the one case quartan and in the other benign 
tertian. In the hill country at Chowe's, at an 
elevation of 3,000 feet, 24 specimens of blood taken 
in the very early rains in December were entirely 
negative, A, rhodesiensis being the dominant anophe- 
line, though by no means abundant, and A. pre- 
toriensis, A. funestus and A. costalis occurring 
very sparingly. At Dowa, a rather higher eleva- 
tion, about 3,800 feet, 59 specimens out of 60 taken 
at the same season in the early rains were negative, 
the exception being a quartan infection. Here none 
of the anophelines mentioned were obtained, but 
a species as yet undetermined but differing from A. 
funestus in its possession of bands on the legs, 
occurred in very great abundance. 

A mass of data bearing on the bionomics of mos- 
quitoes was obtained. A point of interest among 
them was that Stegomyia argenteus (fasciata) can 
not only sustain life, but will actually breed on a 
diet of reptilian blood. 

The following papers were published during the 
year :— 

(a) '* An Attempt to Control Glossina morsitans 
by means of Syntomosphyrum glossine, Waters- 
ton,” in the Bulletin of Entomological Research, 
vol. 15, January, 1925. (b) '' The Seasonal Habit 
of the Common Anophelines of Nyasaland," in the 
same journal, vol. 15, April, 1925. 


APPENDIX II. 


Some OBSERVATIONS OF INTESTINAL PARASITES OF 
NATIVES AT MLANJE. 


In the course of routine examination of fæces 
from natives attending Mlanje. native hospital, 
either with signs of ''dysentery," or in whose 
cases stool examination might assist diagnosis, so 
many different parasites were found that it seemed 
likely to be useful to extend the examination to 
normal individuals, with a view to obtaining in- 
formation of the degree of infestation of the natives 
with intestinal parasites. 

Thirty examinations of patients’ stools having 
been made, an equal number from natives in normal 
health was taken for comparison, the police, warders 
and hospital attendants providing the specimens. 

The material in each ease was collected in special 
fieces-collecting pots, and was examined as soon 
as possible, usually within a few minutes of leaving 
the body and only very exceptionally after standing 
more than one hour. 

The usual method for examination of fresh stools 
was used, viz., on a slide, in a drop each óf normal 
saline and Gram's iodine (double strength) placed 
at suitable distances apart, an emulsion of the stool 
was made and covered with a cover-glass, 

Each preparation was systematically searched, 
first for ova, &c., under the 3 in. objective, any 
finding being confirmed under 4 in., and then under 
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$ in. for identification of entamcebe, cysts, &c.; the 
staining effect of the iodine in some cases facilitated 
identification of cysts. 

The following species were found :— Entamaba 
histolytica, free forms ; Entamaba histolytica, cysts ; 
" Entamoeba ’’; ‘‘ Cysts ’’; Entama-ba coli, cysts; 
lodameba butschlii, cysts; Giardia intestinalis, free 
and cysts; Other flagellates, free; Ascaris lumbri- 
coides, ova; Ankylostoma duodenale, ova; Strongy- 
loides intestinalis, larve ; Schistosoma mansoni, ova; 
Tenia solium, onchospheres; an Acarus (Tyrogly- 
phus species). 

In some cases, even in the iodine preparation, it 
was impossible to diagnose with certainty the spe- 
cies of a cyst as in the case of uni-nucleate cysts or 
when the nuclei could not be seen clearly enough 
to be counted ; these have been recorded as '' cysts." 

In two cases, also, entam:eba were present but 
presented insufficient characters to enable them to 
be identified certainly as E. histolytica, though this 
was suspected; they were therefore recorded as 
entame@be, But as in each case there was rapid 
recovery under emetine treatment, thus proving 
them clinically to have been E. histolytica infec- 
tions, they have been included in the analysis of 
‘“ dysentery " cases as amcebic dysentery. 

An analysis of cases of ‘‘ dysentery ’’ based on 
both stool findings and clinical response to treat- 
ment records 18 cases: 8 cases of amæbic dysen- 
tery; 7 of schistosome dysentery; 2 of bacillary 
dysentery; 1 uncertain, 

‘hig analysis shows a great preponderance of 
amoebie and schistosome dysenteries over bacillary, 
and this is no doubt actually the case; but it must 
be borne in mind that the former type tend to be 
chronic infections and the latter acute, so that there 
is probably less chance of bacillary cases being seen 
at hospital owing to their inability to travel. 

Diagnosis of bacillary infections must also be 
mainly clinical at present, for lack of cultural 
facilities, though the cel] picture is of some assist- 
ance. 

Helminth infections, based on the combined pre- 
vious examinations, give the following results :— 
Ascaris lumbricoides, 21 eases; Ankylostoma duo- 
denale, 17 cases; Schistosoma mansoni, 8 cases; 
Strogyloides intestinalis, 4 cases; and Tenia 
solium 4 cases, 

The above must be regarded merely as minimal 
figures by reason of the method employed; had a 
concentration method been used much higher 
figures, for Ascaris and Ankylostoma at any rate, 
would undoubtedly have been obtained, 

It is interesting to note that no ova of Trichuris 
trichiura were found. 

The results obtained from the examinations are 
of sufficient interest to warrant the continuation of 
the work on a larger scale, chiefly to extend the 
information regarding the distribution of infections 
of publie health importance, viz., '' dysenteries ” 
and hookworm; other parasites also to be noted for 
their general interest. 

It is hoped that it will be possible to do this 
during the present year, 
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. APPENDIX III. ` 


FurTHER NOTES ON PELLAGRA IN NYASALAND. 


Treatment by Thyroid Gland Tablets.—Over 100 
pellagrins were treated with thyroid gland tablets 
during the year 1924, and out of this number there 
were only 8 recurrences during 1925. Two grains 
of thyroid extract were given to each patient once 
daily, in tabloid form. 

Occurence of Pellagra in the General Population. 
—Three lunatics were admitted to the asylum with 
the disease well marked, and within two months 
from the date of their admission 9 fresh cases 
occurred in other inmates, One prisoner com- 
menced his sentence with the disease. Two patients 
—one a woman who had been operated upon for 
an extra-uterine pregnancy, and the other a boy 
who was suffering from cretinism—developed the 
disease two months after admission into the Native 
Civil Hospital. 

About 100 cases were noticed among natives in 
the district, who had not applied for treatment. 

Period of Greatest Incidence of Disease.—The 
maximum number of cases occurred during the 
month of August. 

New Symptoms Noted.—A feeling of dizziness 
partieularly marked on rising in the mornings. 

Result of Blood Examinations.—Forty blood ex- 
aminations were made, and in all cases there was 
a reduetion in the number of red cells, varying 
from 500,000 to 1,000,000. The percentage hemo- 
globin varied from 40 to 70. A marked eosinophilia 
was present in most cases. 

Adequacy of Prisoners’ Diet.—The calorific value 
of the diet was found to be quite adequate, and 
averaged 3,000 calories per prisoner per diem, Fresh 
vegetables were issued every day. 

Investigation of Possible Insect Carriers of the 
Disease.—Several prisoners with pellagra gave a 
history of having been bitten by a small fly, pre- 
vious to the onset of the condition, Some of these 
insects were captured and examined for me by 
Captain C. Smee, Entomologist to the Agricultural 
Department, Nyasaland Government. He reported 
that they were flies of the Simuliide family. On 
further investigation in the fast-flowing streams in 
the vicinity of the prison, numerous larve and 
pupe were found, most plentiful during the month 
of June. There were points both in favour and 
against Simuliars carrying the disease. 

F. W, Dry, Entomologist, Kenya Colony, de- 
scribes what he terms simulian disease in the 
Bulletin of Entomological Research, vol. 12. 
The disease deseribed bears a resemblance to 
pellagra, e.g., '' The chief symptom is that the 
skin is in folds. Many of the affected people I saw 
were able to carry on their usual activities, but some 
lonked to be in quite a feeble condition. Poor 
sight or even blindness is stated to be caused by 
the disease occasionally, I obtained slides from 
three men who had lived in the infested country, 
and said they had had the disease for about 40 years, 
and 20 per cent. eosinophilia was found in the blood 
of each of the three individuals.’ 


Influence of Dict ;in the Etiology of the Disease. 
-—Diet appears to be only important in pellagra in 
so far as food deficiency, with absence of vitamin 
C content and carbohydrate excess, lowers bodily 
resistance. 

Enlargement of the Parotid Gland.—No enlarg-- 
meni of the parotid gland has been noticed in the 
series of pellagra cases that have come under my 
observation, 


APPENDIX IV. 


NOTES ON THE TREATMENT OF Yaws IN 
NYASALAND. 


SOME 


Yaws has for years been prevalent in the low- 
lying area bordering the lake shore. Prior to the 
establishment of the rural dispensaries little was 
ilone to combat the disease, but during the years 
1922-3-4 the dispensaries were supplied with Castel- 
lani’s mixture, and a considerable number of native- 
were treated, both at the dispensaries and in their 
villages. The results, on the whole, were disappoint- 
ing, particularly in regard to the tertiary cases; the 
secondary cases derived considerable benefit, bu: 
there were many relapses and imperfect cures. 

In August this year treatment by intramuscular 
injection of 10 per cent. solution of sodium bismuth 
tartrate was commenced in two particular areas— 
at Mua and Ntakataka. At Ntakataka treatment 
was carried out by a native dispenser who was ne: 
very reliable, either as regards his records or his 
methods; at Mua by the Fathers and Sisters of the 
Roman Catholic Mission who were very enthusiastic 
and kept accurate records. The results have been 
most successful, and the natives, once they realized 
the value of the new treatment, flocked to the dis- 
pensaries. No relapses of apparently cured cases 
have so far occurred, and there seems to be very 
little doubt that by extending this treatment to 
other areas the disease could be entirely eliminated 
Usually, in any scheme for the treatment of disesse 
on an extended scale, the chief difficulty is with 
the natives themselves, who will not voluntarily 
come up for treatment and run away when they are 
offered treatment in their own villages; but in this 
ease the results are so immediate and the methai 
so free from pain or the necessity for any self-denial 
that patients appear at the treatment centres with 
as much alaerity as if they were about to receive 
their wages. 





CASES TREATED. 


At Mua 382 males and 429 females were treated 
at Ntakataka 86 (sex not recorded), and at Dedza 
1 male and 1 female, 

The large majority of these cases were secondary, 
but there were several cases of chronic deep ulcers 
of the legs, which were probably due to yaws and 
which yielded rapidly to treatment. One strikinz 
case of tertiary yaws, in which bone symptoms were 
a prominent feature, the patient being almost erir- 
pled, improved at once under treatment; the p::n 
disappeared and the man looked and declared him- 
self well after the third injection, 


| 
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Colonial Medical Reports.—No. 197. 
ADMINISTRATION REPORT OF THE 


Trinidad and Tobago. 
SURGEON- 





GENERAL FOR THE YEAR 1925. 


Port HeattH Work. 


Quarantine was maintained against Venezuela. 
and Brazil during the whole year; against New 
York for two months on account of small-pox, 
and against Cayenne from. July to December on 
account of alastrim. 

The number of ships visited was 1,008; 460 were 
steamers, and 548 sailing vessels, mostly sloops 
from Venezuela. 

Fumigation and disinfection was done in 662 
vessels, while 503 packages of baggage were 
fumigated, 

During 1925, 5,597 passengers and 36,794 crew 
—total 42,391—were inspected; of these 1,682 were 
kept under surveillance. 





DISPENSARIES VENEREAL 


CLINICS. 


HosPITALS, AND 


There is in general a steadily increasing demand 
on the services of these. In 1910-15, the average 
number of patients in the three colonial hospitals 
were as follows: 278, 105 and 33, whereas in 
1920-25 the corresponding figures are 388, 185 and 
48. Similarly in the six district hospitals the total 
was 124 in 1910-15, and 159 in 1920-25. 

The gradual extension of health offiees, prin- 
cipally in the southern and western districts, to 
meet the spreading population in more recently 
settled areas has led to a large inerease in out- 
. patient treatment. The reorganization of the 
health offiee in Port of Spain and removed to the 
Colonial Hospital as an out-patient department in 
1921, has had similar results. Whereas in 1916 
out-patients attending all health offices numbered 
57,000, in 1925 they numbered 88,000. 

The training of nurses continued, special atten- 
tion being given to this important work. The 
course for medical and surgical nurses is three 
years, and for midwives two years, of which the 
greater part is spent in the general medical and 
surgical wards of the hospitals. 

Fifty-seven candidates were presented for ex- 
amination, and 41 passed. 

At the Colonial Hospital, Port of Spain, the 
X-ray equipment was brought up to date and put 
in commission; the administration block redivided 
to facilitate emergency work; the laundry was ex- 
tended, and the constant hot water supply ap- 
paratus renewed. 

At the Colonial Hospital, Tobago, electric light 
and a piped water supply has been installed 
throughout. 

In the distriet hospitals, the following improve- 
ments were made: $t. Joseph, sewerage installed 
in place of pail system; Tacarigua, sewerage ex- 
tended to all hospital buildings, and laundry en- 


larged; Arima, renewal of electric light batteries; 
Couva, a new concrete cistern and a new mortuary ; 
Princes Town, pipe water installed and sewerage in 
place of pail system. 

Up to 1922 it had been found difficult to main- 
tain an adequate quantity of milk of satisfactory 
purity; in consequence large quantities of condensed 
milk were used, especially at the Colonial Hospital, 
Port of Spain. 

Since 1922 the Director of Agriculture and his 
officers have kindly extended the milking herd at 
the Government farm until, in 1925, a full supply 
of high-grade milk was available, not only at the 
colonial hospitals, but also at the other medical 
institutions. 

This has raised the cost of food per head per 
diem by 65 per cent. 

Dental clinics were opened for the first time this 
year at the colonial hospitals, Port of Spain and 
San Fernando, At these 612 people were treated. 
Development will gradually take place according to 
the results of experience. 

Venereal clinics continued steady work at Port 
of Spain and San Fernando. Attendance tends to 
become more regular and continued. 


ASYLUMS. 


At the St. Ann’s Lunatic Asylum there is a steady 
general tendeney towards a reduction in numbers. 

Every effort is made to obtain patients for institu- 
tional treatment early in the disease, while physical 
condition is still good. As a result of this policy 
long continued, the recovery rate each year is a 
satisfactory one: 

The leper asylum is still divided, part being at 
Chacachacare and part at Cocorite. In 1926 the 
building at the former will be completed and the 
final transfers will take place. 

The daily average is at present decreasing 

The inerease reached a maximum of 543 in 1919 
as a result of the leper ordnance of 1913. Since 
that year reduction has set in, the average for 1924 
being 452, and for 1925 482. 

This reduction is due to three causes (a) reduc- 
tion in admissions, now about 100 a year instead 
of 150-200 a year; (b) repatriation of East Indian 
lepers to India at their request, 147 have been 
returned between 1921-25; (c) discharge of those 
in whom symptoms of activo disease have dis- 
appeared—31 such in 1924-25. 

Ahbseonding is much reduced, from about 70 to 
80 a vear to 16 in 1925. 

There is now being developed an active and 
thorough campaign of treatment. This consists 
mainly of (a) specifie treatment with hynocarpus 
oil, (b) careful treatment of debilitating diseases, 
and (c) attention to exercise, diet, &c. 
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The house of refuge continued very full through- 
out the year. No changes or alterations were carried 
cut in view of the possibility of removal elsewhere. 


SCIENTIFIC. 


Special investigations beyond ordinary routine 
work were conducted by the Government bacterio- 
logist into: (a) the bacteriology of human and 
animal feces in relation to water supplies, in- 
cluding the determination of Bacillus coli and B. 
acrogenes; (b) the distribution of bovine tubercle 
bacillus in human beings; (c) an outbreak of abor- 








tion amongst cattle; (d) an outbreak of botulism 
amongst cattle. 

The routine investigations numbered 4,577, of 
which Wassermann test numbered 1,601, malarial 
examination 202, Widal tests 985, tubercle sputum 
770, diphtheria examination 185, and examination 
for ameba 127, 

In addition 5,593 rats were inspected for plague, 
with no infection. 

Thirty-four thousand six hundred and seventy- 
one doses of antityphoid vaccine (typhoid and para- 
typhoid A and B), were made and issued. 
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ADMINISTRATION REPORT OF THE MEDICAL 
INSPECTOR OF HEALTH FOR THE YEAR 1925. 


POPULATION. 


The mid-year population has been estimated by 
the Registrar-General as 883,422. 


BIRTHS. 


The number of births registered was 12,701-— 
6,450 males and 6,251 females—equivalent to a 
birth-rate of 33:12 per 1,000 of population. This 
rate is slightly below (0°54) that of last year, but is 
1:92 above the mean (32:2) for the preceding 10 
years. 

DEATHS. 


The number of deaths registered was 7,888— 
4,267 males and 3,021 females—equivalent to a 
death-rate of 20:57 per 1,000 of population. This 
rate shows a slight increase (0:55) on that of dast 
year, which was the lowest on record, but a 
decrease of 1:66 on the mean (22:23) for the pre- 
ceding 10 years. 


e NATURAL INCREASE OF POPULATION. 


The natural increase of population, i.e., excess 
of births over deaths, was 4,813. 

This year’s figure, though smaller than the two 
preceding years, indicates the maintenance of a 
satisfactory growth of population. 


INFANTILE MORTALITY. 


Of the total deaths registered 1,708 were of 
children under one year of age. The infant mor- 
tality rate (i.e., proportion of the deaths under one 
year to the 1,000 births in the same period) was 
134-47. 

This figure breaks the record of the steady decline 
of the rate since 1920, but the rise is probably tem- 
porary, and due to the more than usual unfavour- 
able conditions during the third quarter of the year. 

No braneh of the Child Welfare League was 
opened during the vear. The League continued its 
activities in the following areas: Urban—Port-of- 


Spain and San Fernando. Rural—St. James, Sf. 


Joseph-Caroni, Sangre Grande, Toco, Cedros, 
Tobago, 
INFECTIOUS DISEASES. 
ENTERIC FEVER. 
834 cases were notified, with 205 deaths. The 


summary of the distribution for the last five years 
shows a marked increase in the prevalence in the 
southern half of the island which has hitherto been 
relatively lightly affected. 

The seasonal incidence shows that the majority of 
the cases occurred during the wet season following 
the mean curve as plotted out for the five years 
1909-1923. 

In Port-of-Spain there was also a return to the 
mean—-the months of highest prevalence being 
January, with 26 cases, and September, with 31 
eases, 

Investigation of the distribution showed that this 
year’s high total was principally due to local out- 
breaks in new areas following on the introduction 
of infection from localities in which the disease is 
more or less endemic. The measures of prevention 
detailed last year were continued. Further experi- 
ence has strengthened the opinion expressed last 
vear of the value of preventive inoculation. 

There is ample evidence that in outbreaks in rural 
distriets where families housed in the usual 
labourer's hut live or sleep in one room without any 
attempt at the separation of the sick from the 
healthy, this measure is of the greatest service in 
controlling the spread of the disease. 

The importance of early notification is generally 
recognized, but the wide prevalence of malaria 
during the period of the seasonal prevalence ^f 
enteric fever, and the social and physical cireum- 
stances naturally present in rural areas with a scat- 
tered population, hamper its application. It is evi- 
dent, however, that there is improvement in this 
direction, 
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(continued), 


TUBERCULOSIS. 

There were 519 cases of pulmonary tuberculosis 
and 439 deaths registered. Of the total notifica- 
tions 186. were from Port-of-Spain and 270 from the 
other towns and large villages in the following 
order: San Fernando 49, St, Joseph 31, Diego 
Martin 30, Couva 26, Erin-Siparia 26, Princes Town 
23, Manzanilla 22, Taearigua 18, Tobago 16, Ortoire- 
Moruga 15, and Naparima 14. 25 cases of tuber- 
culosis other than pulmonary were notified, 


PNEUMONIA. 


399 cases with 219 deaths were notified—113 
from urban and 277 from rural districts. The cases 
occurred generally over the Colony throughout the 
year, 

CHICKEN Pox. 

60 cases were notified—35 from urban and 28 

from rural districts. There was no death. 


DIPHTHERIA. 


48 cases with 5 deaths were notified—21 from 
urban and 27 from rural districts. 


PRINCIPAL CAUSES OF DEATH. 


MALARIA 


retains its position as the chief eause of death and 
accounted for 794 deaths. This figure, though 34 
above that of last year, is 29 below-the mean of the 
preceding six years. 


DIARRHŒA AND DySENTERY, 


During the months of June and July there was 
widespread prevalence of diarrhceal diseases. The 
condition was characterized by acute onset, absence 
of or only slight rise of temperature, profuse dia- 
rrhea—the stools generally water and frequently 
bloodstained, and caused many deaths, chiefly 
among children and elderly persons. It appeared 
to be related to drinking water, but began at the 
end of the dry weather and before the onset of the 
rains, and occurred in districts with different sources 
of supply, i.e., streams, wells and ponds without 
apparent special incidence in relation to any par- 
ticular source, 

The total mortality from these two causes for the 
year shows a substantial increase over that of last 
year. The unfavourable effect of the outbreak is 
apparent in the high mortality figures of the third 
quarter of the year. 


PUBLIC HEALTH. 
LEGISLATION. 


The following bye-laws were approved by the 
Board and confirmed by the Governor in Executive : 

Bye-laws made by the Port-of-Spain City Council 
with respect to match factories and workshops. 

Ophthalmia neonatorum was declared an infec- 
tious disease under section 100 of the Publie Health 
Ordinance No. 15 of 1915 on May 21, 1925, 


TRAINING OF SANITARY INSPECTORS. 


A course of lectures was given from May to July 
and on its termination a tutorial class with demon- 
strations covering the subjects. A qualifying exam- 
ination was held in September; 9 candidates sat; 
5 qualified and were awarded the certificate of the 
Board. 

ANTI-MALARIAL Work, 


Quinine in tablet form at the low cost of 1 cent 
for 5 grains was placed on sale at post offices in 
country districts. The Postmaster-General and his 
staff have taken a keen interest in this measure, 
and through their ready co-operation large quan- 
tities of the drug have been sold. 

At the same time and as an educative effort a 
lecture written by the Hon. Surgeon-General and 
illustrated by lantern slides has been given at 
several centres of population by the Medical Inspec- 
tors and Medieal Officers of Health. 


ANKYLOSTOMIASIS CAMPAIGN. 


There has been no interruption of this work. Two 
units, of two men each selected from the staff of the 
Rockefeller Commission, were organized and during 
the year have worked in the districts of Diego 
Martin, Cedros and Toco. These four officers are 
qualified Sanitary Inspectors and undertake sani- 
tary duties in co-operation with the Sanitary Inspec- 
tor of the district. 


Tue MopEL VILLAGE oF Bricguton-La Brea, 


** The usual high standard of sanitation was main- 
tained in the bungalow area during the year. Dur- 
ing November and December there was an extension 
of the New Jersey Model Village, one bachelors' 
barracks and six family barracks having been built. 
The New Jersey Commissariat was also enlarged, 
and a model electric bakery added—whilst the facili- 
ties for recreation and enjoyment were enhanced by 
the addition of a cycle track and football and cricket 


field. The New Jersey Village now consists of 36 
cottages, 15 family barracks and 11 bachelors’ 
barracks. The general health of the residents has 


been very good, and with the exception of the usual 
malarial epidemic during August and September 
there has been comparatively little sickness of any 
kind.” (Extract from Dr. de Verteuil's report.) 


WATER SUPPLY. 

The Tobago Waterworks, which were in full 
operation during the latter part of the year, was 
formally opened by His Excellency the Governor 
on April 21, 1926. The Sangre Grande Water- 
works were extended to the Manzanilla district. 


VENEREAL DISEASES. 


The Venereal Clinics at Port-of-Spain and San 
Fernando continued in operation throughout the 
year—a summary of their work is given below. 


SUMMARY. 


The record of the year was somewhat disappoint- 
ing, but the decline from the record of last year is 
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slight, and a broad survey supports the opinion that 
this is temporary, 


SUMMARIES OF REPORTS OF THE MEDICAL OFFICERS 
or HEALTH. 
Diego Martin District. 

The district shared in the typhoid outbreak, 50 
cases having been reported. The usual measures 
were taken for prevention, including inoculation, 
which I am informed was extended to the schools. 
No other disease was sufficiently prevalent to merit 
mention, : 

Overcrowding, primitive customs and filthy habits 
favour the spread of infectious diseases. 

Efforts are being made for the provision of sani- 
tary cowsheds, and shops are regularly inspected to 
ensure wholesomeness of food for human consump- 
tion. The sale of vegetables and fish is conducted 
under shop shelters in St, James. It would be 
advisable to provide an independent structure for 
that purpose. 

Water appears to be sufficient and of good quality. 
It is partly pipe-borne, as in the larger villages and 
the suburb of St. James, or partly collected from 
springs and wells. Supply is normally constant, 
but becomes intermittent during a drought. The 
streams are not perennial. The usual pollution hy 
clothes washing, &c., obtains, 


St. Joseph District. 


Infectious Discases.—The following cases were 
notified: Enterie fever 80, pulmonary tuberculosis 
27, pneumonia 23, chicken pox 3, diphtheria 5, oph- 
thalmia neonatorum 2. 

Tlhere were no infectious diseases to any extent 
with the exception of enteric. Of this there were 
80 cases as compared with 91 last year. A point 
of interest is that the majority of the cases occurred 
in the low-lying districts of Caroni, Barataria, El 
Socorro, which are also the most thickly populated 
and least sanitary areas. 

3,039 inoculations against enteric 
during the year. 

Sanitation.—The sanitary work was efficiently 
earried out by the Sanitary Inspector, and there is 
quite appreciable improvement in latrine and cow- 
sheds. 

Privy Accommodation.—Cesspits are in general 
use, 325 fresh pits were opened during the year; 
17 concrete pits were emptied and disinfected. 

Anti-Mosquito Measures.—These were carried out 
within the capacity of the funds available and the 
education of the people in this direction continued. 
Pools and drains were regularly oiled. 

Cowsheds.—Twenty-five were concreted, making 
a total of 115 conecreted cowsheds in the district. 


were done 


Arima Rural District. 


Twenty-four of the total of 76 deaths recorded 
were children under five years of age. The chief 
causes of death were disease of the alimentary 


system 14, disease of the respiratory system 11, 
malaria 9, disease of the kidneys 6, dysentery 4. 
tuberculosis, pneumonia and cancer 3 each. 

Infectious Diseases.—The cases notified were: 
Enteric fever 2, pneumonia 5, tuberculosis 2, diph- 
theria 1, 

Other Diseases.—Malaria was prevalent through- 
out the year, but least so during the dry season. 
In August and September a good many cases of 
malignant malaria were seen. 

Yaws seem to be gradually dying out. Many 
cases of chronic ulcers were injected, under the sup- 
position that yaws may have been an etiologicai 
factor, with satisfactory results, 

Ankylostomiasis continues very prevalent. 

Privy Accommodation.—Most of the time of the 
Sanitary Inspector is taken up with this work. 315 
new cesspits were built during the year, and a large 
number of those already existing were cleaned and 
disinfected. 

Anti-Mosquito Measures.—The 
measures were carried out. 


usual minor 


St. Andrew District. 


General Health.—Less favourable than in pre- 
vious years, 

Infectious Diseases.—Typhoid fever 
monia 51, consumption 17, 

Typhoid Fever.—The number of cases in the pre- 
vious year was 28. To a considerable extent the 
increase was due to the introduction of cases from 
outside the district, viz.: Tunapuna, San Juan and 
Las Lomas. 34 cases were definitely traced t^ 
these sources. 

Preventive inoculation was largely employed. 
During the year 6,134 persons received 13,329 anti- 
typhoid inoculations. 

Other Discases.—Dysentery—103 cases against 
71 in the previous vear. The cases were not limited 
to any one part of the district, but were scattered 
about indiseriminately and occurred more or less 
throughout the year. 

Malaria.—The chief disabling disease. — 2.323 
cases were treated, the greatest number oceurrinz 
in the months of July, August, September and 
October. 

Influenza.—75 cases of which 57 occurred in th 
months of January, February, March and April. 

Pneumonia.—51 cases, more or less distributed 
throughout the year. 

Food and Drink.—Conditions as regards milk and 
food for human consumption were normal. 

Water Supply.—No difficulty in obtaining water 
anywhere. The Sangre Grande Waterworks were 
extended to Manzanilla—a boon to the inhabitants 
of that part of the country. 

Drainage.—The drainage of Sangre Grande Towt 
is in the same deplorable state. 

Privy Accommodation.—Pit closets chiefly. 

A new dumping ground was opened on January ! 
1926, at a further distance from houses to lossen *he 
nuisance of flies, 


78, pneu- 
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Chaguanas District. 


General Health.—There was no epidemic or any 
case of disease unusually grave. 

Infectious Diseases.—Five cases of enteric fever 
occurred at Charlie Village and Bejucal and two 
cases of pulmonary tuberculosis at Endeavour, bnt 
there was nothing of an alarming nature. 

Other Diseases.—Malarial fever and ankylostomi- 
asis were generally prevalent, 


St. Dal District. 


General Health.—There were no circumstances 
affecting or threatening the health of the district. 

Infectious Diseases.—The following cases were 
notified: Pneumonia 2, pulmonary tuberculosis 6, 
chicken poz 2, diphtheria 1, enteric fever 2, oph- 
thalmia neonatorum 1. 

Both cases of enteric fever occurred at Cumana. 
One case arrived in the district of San Juan suffer- 
ing from continuous fever; the other and later case 
never left the district. All the contacts were inocu- 
lated. 

The ease of diphtheria and all the cases of the 
pulmonary tuberculosis were sent to the Colonial 
Hospital. 

Water Supply.—There are no waterworks in the 
district. Rain and river water is used. The quality 
throughout is good and at Matelot and Grande 
Riviere the supply is abundant all the year round. 
There is a diminishing supply at Sans Souci and 
Cumana during the dry season, at which time the 
people depend on the Betty. and Sans Souci rivers 
and the Tompire River. At Toco village the people 
are badly off for water during the dry season. They 
depend on a well and the Basin Galape River. 

Drainage.—Toco village especially calls for im- 
provement by way of the opening of the mouths of 
such rivulets as (1) Patience Ravine, (2) Garcie 
Ravine, (3) El Toco River. 

Privy Accommodation.—The privy cesspit system 
in the district is fairly good. There are approxi- 
mately 970. 

Disposal of Refuse.—In Toco Village a scaven- 
ging cart is employed to collect and dump the 
refuse into the sea. 


Gran Couva District. 
November 24 to December 31, 1925.—During the 


period no cases of infectious disease were seen. The 


district is hilly with few or no collections of stand- 
ing water. 
Naparima District. 

Enteric Fever.—The outstanding feature of the 
year was the increased prevalence of enteric fever. 
102 cases were notified as against 32 in 1924. The 
measures adopted for the control of the disease were 
—(1) removal of cases to hospital; (2) improved 
latrine accommodation and disinfection of premises 
generally ; (3) inoculation. 

The water supply is very unsatisfactory, the chief 
source of supply being ponds, 
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Princes Town District. 


Water supply of the Princes Town Waterworks is 
good in both quality and quantity. In areas beyond 
this water supply rain water is collected during the 
rainy season in pails, barrels, coppers, tanks, cis- 
terns, &c., which in the absence of screening and 
fishes serve as admirable breeding places for mos- 
quitoes. In the dry season ponds and shallow wells 
supply the water, the quality and quantity of which 
are unsatisfactory. 

Closet Accommodation.—Number of privy cess- 
pits inereased by 252 new privies during the year. 
A few w.e.’s and septic tanks exist at Ste, Made- 
leine, Reform Estate, Pointe-a-Pierre, and Princes 
Town. 

Milk Supply.—The bye-laws are being enforced. 
102 visits of inspection were made to dairies and 
cowshads during 1925. The number of registered 
dairies and cowsheds was 52. 51 licences were 
issued to vendors of milk. 

Typhoid Fever.—The majority of cases of typhoid 
fever eould be assigned to impure supply in the 
areas not within the reach of the Princes Town 
Waterworks. The highest number of cases occurred 
during the month of December and the areas affected 
were the villages of St. Mary and 5th Company. 

Fever cases occurred at Cedar Hill and Chirkoo 
Village, where extensive inoculations were carried 
out in 1924. 

Inoculation of contacts with the necessary isola- 
tion of cases and disinfection of premises and cloth- 
ing were carried out. 

Malaria.—During the year the Government 
placed at country post offices quinine tablets for saie 
to the publie at reasonable prices, one 5 grain tablet 
costing one cent. i 

Lantern lectures were delivered by the Senior 
Assistant Medical Inspector of Health explaining 
the prophylaxis and treatment of malaria. 

The use of quinine was strongly advocated. 


Ortoire-Moruga District. 


(a) General prevalence of bacillary dysentery from 
May to September, incidence greatest at New Grant, 
Monkey Town and Torrib Trace. 

(b) Water Supply.—Princes Town Waterworks 
up to 11} mile post on the Naparima-Mayaro Road. 
In other parts of the district ponds are the sources 
of supply, quantity and quality unsatisfactory. 

(c) Infectious Diseases.—There were 26 cases of 
enterie fever and 18 of pulmonary tuberculosis. 

(d) Chief Causes of Death.—Malaria, dysentery, 
chronie nephritis, senility, congenital debility, 
gastro-enteritis, pulmonary tuberculosis and anky- 
lostomiasis. 

Of these malaria is facile princeps. The next 5 
diseases occupy an intermediate position between 
malaria and the last two, viz., pulmonary tuber- 
culosis and ankylostomiasis, which are each respon- 
sible for about half as many deaths as malaria 
claims, 
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Erin-Siparia District. 

(a) The conditions favourable to the existence of 
malaria are present in all parts of this large district. 

Ankylostomiasis, though prevalent, has not been 
responsible for many deaths. 

(b) 34 cases of enteric fever were reported. Of 
these roughly half were genuine cases. Inoculation 
of contaets was effected wherever possible. 

There were many cases of dysentery in the Penal 
area. 

(c) Water Supply is 
factory. 

(d) The work of the satisfactory disposal oft 
sewerage has been carried out with some vigour. 
The privy accommodation is much in advance of 
last year. 

(e) Scavenging has been systematically carried 
out at Siparia, Oropouche, Fyzabad, Erin and 
Penal. 


inadequate and  unsatis- 


Brighton-La Brea District. 


Brighton.—The usual high standard of sanitation 
was maintained in the bungalow area at Brighton 
during the year. During November and December 
there was an extension of the New Jersey Model 
Village, one bachelors’ barracks and six family 
barracks having been built. The New Jersey Com- 
missariat was also enlarged and a model electric 
bakery added—whilst the facilities for recreation 
and enjoyment were enhanced by the addition of a 
cycle track and football and cricket field. 

The New Jersey Village now consists of 36 cot- 
tages, 15 family _barracks, and 11 bachelors’ 
barracks. 

The general health of the residents has been very 
good, and with the exception of the usual malaria 
epidemie during August and September there has 
been comparatively little sickness of any kind. 

La Brea.—There has been a marked change in 
the general appearance of the Government New 
Village during the year owing to the construction 
of numerous houses in accordance with an agree- 
ment in Corbeaux Town and Dundonald’s Village— 
Ladysmith, where several so-called houses have 
been allowed to tumble to pieces in consequence. 

The hopes once entertained of an early recon- 
struction of Corbeaux Town and Ladysmith have 
not yet been realised, and these filthy villages still 
stand as disgraceful landmarks of the woeful lack 
of sanitation once prevalent in bygone days all over 
the colony, landmarks made all the more prominent 
in contrast to the neighbouring Government New 
Village and the Model Village of New Jersey. 

Infectious, &c., Diseases —Malaria was endemic 
as usual, but became epidemie from July to 
November. 

Measles and mumps were very prevalent from 
March to September. 

Water Supply.—The wells at the Government 
New Village have been cleaned and connected up 
together and a fairly plentiful supply of good pot- 
able water is now obtained. 

A small pipe leading from the wells to a site near 
the R.C. schoolhouse would easily supply the New 





Village and Corbeaux Town residents and should be 
un inexpensive undertaking, 

Privies.—Very useful work has been carried out 
by the Sanitary Inspector. 194 cesspits and 130 
privies have been built during the year. 

Cedros District. 

Malaria and ankylostomiasis are the two most 
prevalent diseases. 

The district abounds in lagoons and swamps of 
large areas. 

Water Supply.—The population depends on 
ponds, tanks, barrels. In the dry season there is 
much hardship. This district is badly in need oi 
a constant source of satisfactory potable water. 

Sewerage Arrangements.—This year has seen 
much improvement in the privy arrangements. 
Many new cesspits, 50 have been constructed 
according to the model supplied by thes Central 
Board of Health. Few pails remain. With the 
disappearance of the pail privies, much of the beach 
pollution, whieh has been a great nuisance in the 
past, will happily cease. 

Infectious Diseases.—Pulmonary tubereulosis 8, 
lobar pneumonia 3, ophthalmia neonatorum 2. 
There were no cases of enteric fever. 

Dysentery.—A severe outbreak occurred in 
August and September, mainly in Bois Bourg. 
The drinking of pond water appeared to have a 
casual relationship to the outbreak. 

Hookworm Campaign.—From October two hook- 
worm officers of unit B. have been operating with 
the district hospital as headquarters. The work 
has been progressing very favourably, the inhabit- 
ants availing themselves readily of the opportuni- 
ties for examination and treatment. The whole of 
Bonas and Ste., Marie Villages had been treated 
by the end of the year. 


Scarborough District, Tobago. 


The principal causes of death were—Malarial 
fever 15, cardio renal 17, senile and associated con- 
ditions 22, pneumonia 11, pulmonary tuberculosis 
4, cancer 9. 

Infectious Diseases.—4 cases of enteric fever 
eame under observation. Total admissions to hos- 
pital were 6, so that the figures for the whole island, 
even admitting that a few cases might have escaped 
detection, were very satisfactory. For 3 previous 
years 50, 87 and 29 cases were treated. 

Our routine measures, the only that appear 
worth carrying out, viz.: (1) immediate isolation in 
hospital, (2) inoculation of contacts and others who 
might be induced to come forward. 

Other Diseases.—Malarial fever incidence re- 
mains undiminished. Two cases of malignant 
malaria occurred in the Searborough District. The 
distribution of quinine from the post offices does not 
appear to have affected the situation to any appre- 
ciable extent. An anopheles survey has been 
carried out and breeding places charted, but the 
situation is a changing one from year to year, and 
favourable results ean: hardly be expeeted with the 
small means at our disposal, 
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Ankylostomiasis.—Severely infected cases have 
remained a rarity in the district. All suspected 
adult cases are now treated with CCl,. Although 
I have used maximum doses, I have seen no ill 
results, 

Yaws.—The use of the sod. bism. tart. preparation 
was continued. Recurrences do occur, but in no 
larger a proportion of cases than with N.A.B. It 
is well tolerated by children, in whom is rarely 
seen a case of stomatitis, although there have been 
a few troublesome cases of the latter in adults. 

Sanitation.—The usual rounds of inspection have 
been assiduously carried out by the Sanitary In- 
spector during the year. 

Food and Drink.—-Supervision of milk supply was 
confined to inspection of milk cows and vendors. 
Shops, bakehouses, &e., have been regularly 
inspected. 

Water Supply.—1t is a pleasure to record that a 
pipe-borne water supply has been in operation 
throughout the distriet during the latter half of the 
year. 

Drainage and Anti-Malarial Mcasures.—During 
the year only minor anti-malarial work has been 
possible. A small section of drain in the town has 
been concreted. It is recommended to continue 
this work as a useful permanent measure. The 
neighbouring swamps and gullies have been 
attended to by the prison gang and oiling carried 
out wherever indicated. 

Privy Accommodation.—The improvement of 
privies in accordance with the new Privy By-laws 
is being systematically carried out. 


Roxborough District, Tobago. 


General Health.—There was no epidemic preva- 
lence of infectious diseases. 

Infectious | Diseases.— Three 
occurred during the year. 

Other Diseases.—Malaria and yaws are the most 
prevalent diseases. 

Sanitation.—Minor anti-malarial measures were 
carried out througuout the year. 


cases of enteric 


Plymouth District, Tobago. 


General Health.—There has been no epidemic in 
the district. 

Infectious Diseases.—Pulmonary tuberculosis 
and enteric fever appeared occasionally; the latter 
never gave cause for worry. 

Other Diseases.—Whooping cough was prevalent 
during the last two or three months of the year. No 
deaths were due to it. 

In hot months there were a few cases of dysentery 
in adults. 

The absence of gastro-intestinal trouble in infants 
is ascribed to the educational measures propagated 
by the nurses of the Child Welfare League. There 
is no doubt that much good work is being done by 
the League. 

Sanitation.—The Sanitary Inspector paid the 
usual visits to premises, &c. 


Food and Drink.—Bakehouses were regularly 
inspected and bakers have to proeure a certificate 
of fitness of health before they are allowed to engage 
in the trade. 

Slaughtering in country districts is not so easily 
controlled, some supervision is nevertheless given. 

Water Supply.—Part of the district has been 
blessed with a water supply. It is to be regretted 
that the promising villages of Mason Hall and 
Moriah were not included in the scheme. 

Drainage and Anti-Malarial Work.—Anti-malariai 
work due to a pitiful belief in temporary measures 
gnve little result. 

Privy Accommodation.—169 new privies built and 
177 cesspits were dug. Two schools, the Adelphi 
E.C. and Parlatuvier E.C., have repeatedly failed 
to eomply with notiees served them, and the man- 
agers' promises have been repeatedly broken. 

Antenatal work is being attempted and already 
some good has been achieved, many expectant 
mothers bringing specimens of urine for exam- 
ination. 


VENEREAL DISEASES CLINIC, Port-or-Spain. 


The following are the statistical figures of the 
Venereal Diseases Clinie at Port-of-Spain for the 
year ended December 31, 1925: The number of per- 
sons dealt with during the year and found to be 
suffering from (a) syphilis, (b) gonorrhea, or (c) 
conditions other than venereal were 1,481 males and 
901 females. 

The number of doses of (a) arsenobenzol com- 
pounds was 1,898, (b) bismuth preparation 1,148, 
and (c) mercury 1,090. The total number of attend- 
ances of syphilitic patients was 4,136. The number 
of irrigations with potassium permanganate and 
oxycyanide of mercury was 26,985. The arseno- 
benzol compounds used were neodiarsenol and neo- 
salvarsan. The bismuth preparation used was 
sodium potassium bismuth tartrate. The mercury 
used was mercury cyanide. 

The attendance was regular, but there are a fair 
number of persons who cease to attend before com- 
pleting the first course of treatment. It is regret- 
table to state that there were only fifteen syphilitic 
cases discharged as cured, or at least gave a nega- 
tive Wassermann reaction after treatment. The 
injection of sod. pot. bismuth tartrate had to be 
discontinued on account of the pain and induration 
it caused, and in a few cases abscess formation. 
The ill effects after injections of neosalvarsan were 
not severe. The most frequent sequele noticed 
were vomiting, rise of temperature, and vaso-motor 
disturbances, 


VENEREAL Curntc—CorontaL HOSPITAL, San 
FERNANDO. 


The Venereal Clinic was opened daily for the free 
treatment of venereal disease. The Assistant Resi- 
dent Surgeon attended to the male patients on 
Mondays and Wednesdays, and to the female 
patients on Thursdays and Saturdays. t. 

The following diseases were treated: Syphilis, 
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167 males and 62 females; gonorrhwa, 123 males 
and 195 females; granuloma, 3 males. 
The following injections were given: Intravenous 
N.A.B., 1,235; intramuscular mercury, 846. l 
The attendance has definitely improved and 


patients persevere more in the treatment, the aver- 
age number of N.A.B. injections per patient being 
5-4 and mercury 4. This means that about 75 per 
cent. of those treated had a satisfactory course ut 
treatment. 
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REPORT OF THE MEDICAL OFFICER OF HEALTH, 
CAIRO CITY, FOR THE YEAR 1923. 


I.—V:raL STATISTICS, 
(a) Population. 
Tue mid-year population of Cairo for 1928, as 


estimated by the Statistical Department, was 
791,000, consisting of 721,429 Egyptians and 


69,571 foreigners. To this population should be 
added 'that of the area around Helwán proper, 
which is administered by the inspectorate for all 
publie health purposes, except the registration of 
births and deaths. This population, which has been 
estimated at 30,230, added to that of Cairo, amounts 
to 821,230. 
(b) Births. 

During 1923 the total number of births which 
occurred in Cairo was 41,300. Of this total 40,471 
were Egyptian and 838 foreign births. "The annual 
birth-rate was therefore 52:2 per thousand of popu- 
lation, as eompared with 53:5 in the previous year. 


(c) Deaths. 

During 1023, a total of 28,806 deaths occurred 
in Cairo. Of these, however, 650 were deaths of 
non-residents, leaving 28,156 for Cairo proper. 

This gives an annual death-rate of 35:6 per 1,000 
of population, as compared with a rate of 34:3 for 
1922. 

(d) Infantile Mortality. 

9,495 children under one year of age died during 
1023, giving an infantile mortality of 230 per 1,000 
births for the whole city, as compared with 239 in 
1022 and 220 in 1921. In addition there were 227 
deaths of infants coming from outside Cairo and 
who died in various publie institutions. 

During the quinquennial period ending with, the 
present year the mean annual infantile mortality 
rate was 236 per thousand births. 

The highest rate during this period was 255 in 

920 and the lowest 220 in 1921. 

As regards the various districts of the city the 
lowest infantile mortality rate occurred in Ezbekiya 
with 181 infantile deaths per thousand births. Of 
the 9,495 deaths of children under the age of one 
year occurring in 1923, 9,410 were deaths of Egyp- 
tian infants and 85 of foreigners. 

There is a tendeney amongst the uninformed to 
take the view that because hygienie conditions are 
not better, the health authority is almost entircly 
to blame for the fearful infant mortality that pre- 
vails during the summer months, It is therefore 


of interest to note the following extract from an 
urticle entitled ‘* Summer Diarrhea in Infancy,” 
by Dr. Pearson, of the Hospital for Sick Children, 
Great Ormond Street, London :— 


SUMMER DiagRHOA IN INFANCY. 

“The points of general agreement are that bad 
hygiene, bottle-feeding, and heat all have a positive 
influence in promoting the disease. 

'" Children in their first year are the chief suf- 
ferers, the highest mortality occurring in the last nine 
months of this period. 

“ Although bad hygiene and bottle-feeding exist 
at all times, yet diarrhoea is only prevalent in the 
hot months; hence we must regard a high tempera- 
ture as a factor of great importance. The rise in 
mortality from diarrhea occurring yearly in most 
cities, beginning in July and reaching its maximum 
in August or September, is very striking. Observa- 
tions have shown that this increase occurs when 
the atmospherie temperature becomes sustained das 
and night above 609 P. (15:6? C.) An exact ex 
planation cannot be given, but probably heat exert- 
its effect in several ways; first by depressing vitality 
thus lowering the power of resistance and lesseninz 
tolerance for food; and secondly, by favouring th: 
growth of micro-organisms both within and without 
the body.” 

If such is the ense in the cooler countries of 
Europe, infantile mortality in sub-tropical eountri.-. 
may always be expected to be very high during 
the hot season, however great the improvemeni 
that may be effected in hygiene. From the second 
week of May until the last week in October, th: 
temperature did noti fall below 15:69 C. The ons. t 
of the heat is accompanied by a very sudden 
enormous increase in infant mortality that decreas»s 
later on, although the temperature may still remi n 
high. The most probable explanation of this :- 
that ailing and weakly children at once fall vietir.- 
and only the stronger children survive until the 
later summer months. 

II.—Ixrectious DISEASES. 

The total for all infectious diseases reported durin z 
1023 was 4,780 which includes 106 cases coming 
from outside Cairo, so that the total for Cairo proper 
was 4,674, as compared with 4,710 in 1022. Os: 
of this total 3,189 with a mortality of 986 wer 
eases belonging to the eight principal disen -= 
The remainder include 833 cases of influenza, u7 
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of whooping-cough, 106 of mumps, 24 of tetanus, 
5 of Malta fever, 11 of encephalitis lethargica, 10 
of rabies, 50 of puerperal fever, and 295 of chicken- 
pox. The rate. per thousand of population for the 
eight principal diseases was 3,880, as compared 
with 3,165 in 1922, whilst the rate of deaths to 
cases was 30°9 per cent., as against 33:3 in the 
previous year. 

Small-por.—The total number of cases notified 
during the year was 28, as against 24 in the previous 
ycar. There were 13 deaths from this disease, 10 
of which were diagnosed after death. All had been 
vaceinated, with the exception of one, which was 
only one month old. 

Diphtheria.—The total number of cases recorded 
in 1923 was 1,418. There were 452 deaths from 
this disease, all of which were diagnosed after 


death, with the exception of one. This is an in- 
dication that a large number of cases of this 
disease was never declared but recorded. 

Scarlet Fever.—There were 29 cases notified 


during the 
whilst the 
Was 3. 

Diphtheria.—The total number of cases recorded 
in 1923 was 619, as compared with 418 in 1922. 
The total number of deaths was 194. 

Typhoid Fever.—The total number of cases 
notified during the year was 969, as against 859 
in 1022. The number of deaths from this disease 
Was 242. 

Typhus Fever.—The total number of cases 
recorded during the year was 112, which is the 
lowest tota! during the last 10 years. There were 
77 deaths. 

Relapsing Fever.—There were only 
recorded this year and no deaths, 

Cerebrospinal Fever.—There were twelve cases 
of this discase during the year, as compared with 
8 cases in 1922. The number of deaths was 5. 

Puerperal Fever.—The total number of deaths 
from puerperal fever during 1923 was 32, out of 
which 29 were among Egyptians and 3 among 
Europeans. There were, however, 28 deaths which 
occurred within a fortnight of confinement which, 


year, as eompared with 68 in 1922, 
number of deaths from this disease 


2 cases 
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if added to the others, make a total of 60. The 
causes of these 28 deaths are given as: nephritis 1, 
eclampsia 9, hemorrhage 4 peritonitis 3, abortion 
1, enteritis 1, pneumonia 2, difficult labour 2, septi- 
cemia 2, insanity 1. 

Influcnza.—The totai number 
during the year 1023 was 833, 
1922. The number of deaths 
disease was 21. 

The number of deaths "of all respiratory diseases 
excluding pulmonary tuberculosis, was 4,423, out 
of which 1,871 were due to pneumonia, 2,388 to 
bronchitis, 26 to pleurisy and 138 to other respira- 
tory diseases. 

Of the 1,871 deaths from pneumonia, 1,322 were 
children up to 5 years of age, 154 from 5 up to 
15, 166 from 15 up to 35, and 229 from 35 over. 

Encephalitis Lethargica.—There were 11 cases 
notified during the year and the number of deaths 
from this disease was 6. 

Plague.—Three cases of septicemie plague oc- 
curred, the disease having been brought from Suez. 
Their history is as follows :— 

(1) Boab eame from Suez February 3, 19923, 
stayed with a friend, another boab, at Bab el 
Bahr, and died February 4. "The medical officer 
who examined the body diagnosed tuberculosis. 

(2) Boab, the host of No. 1, removed to Bàb el 
Sha'riya Qism and died on February 12, the death 
certificate from a private practitioner giving kidney 
disease as the cause of death. 

(3) Brother of (2) died on February 16, the body 
was seen by the medical officer, who diagnosed 
typhus on the strength of a hemorrhagic rash. 
Thanks, however, to the careful control exercised 
by the senior medical officer of the epidemic 
section, the inspectorate became aware of the ease 
and speeimens were taken and sent for bacterio- 
logical examination with the result that the case 
was proved to be plague. In the meantime every 
precaution had been taken and no further cases 
occurred. 

There was also a case of bubonic plague imported 
to Cairo from Menouf Markaz, which died three 
hours after admission to the fever hospital. 


of cases notified 
us against 1,461 
attributed to this 
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ANNUAL REPORT OF THE MENTAL HOSPITALS IN 
BENGAL FOR THE YEAR 1924. 


By Colonel R. P. WILSON, I.M.S., 


Surgeon-General with thé Government of Bengal (offg.) 


ACCOMMODATION. 


The total capacity of all the mental hospitals in 
Bengal (including that of the mental observation 
ward at Bhowanipore and mental ward at the Albert 
Victor Leper Asylum at Gobra) that were in opera- 
tion during the year 1924 was 1,147, as against 1,121 
in 1928. The increase was due to the fact that the 


ward for Indian patients at Bhowanipore, which 
provides accommodation for 26 observation cases, 
was brought into use from May 1, 1924. 


POPULATION. 


The total population of the two hospitals at 
Daeea and Berhampore and the mental ward at 
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Gobra was 1,172, as compared with 1,186 in the 
previous year. Their daily average strength was 
977-05 (834-92 males and 142-13 females) as against 
950-44 in 1923. The maximum number confined in 
any one night was 1,023 (878 males and 145 females) 
as compared with 973 in 1923. There was no over- 
crowding in any institution. 


ADMISSION AND READMISSION. 


Altogether 224 insanes were admitted or readmit- 
ted during the year, as compared with 213 in the 
previous year. 

The duration of insanity prior to admission was 
ascertained in 91 cases; it was less than three 
months in 28 cases, between three and six months 
in 18, between six and twelve months in 21, be- 
tween one and two years in 12 and between three 
years and over in 17 cases. 


DISCHARGES AND RECOVERIES. 


The total number discharged during the year 
under report was 123, as against 157 in 1923; of 
this number, 85 were cured, as compared with 115 
in the previous year, their percentage to daily aver- 
age strength being 8:70, as against 12:09 in 1923. 
Of the 85 insanes cured, 38 suffered from mania, 
6 fron; melancholia, 1 from circular insanity, 3 from 
delusional insanity, 4 from insanity due to alcohol, 
10 from insanity due to cannabis indica, 22 from 
dementia precox and 1, from idiocy. 


SICKNESS AND MORTALITY. 


The general health of the patients at the time of 
their admission was better than it had been in 1923, 
their daily average sick having been 89:01, as 
against 116:97 in 1923. There was no outbreak of 
disease in epidemic form in the Dacca Mental 
Hospital; while at Berhampore a mild epidemic of 
influenza broke out in July, causing 63 admissions 
in the infirmary and only 1 death. The largest 
number of admissions in all the hospitals was from 
influenza, viz., 129 (66 at Dacca and 63 at Ber- 
hampore). The next highest number was 70 from 
diarrhea. Dysentery accounted for 67 admissions 
and epilepsy for 52. 

The mortality was much lower than in 1923, 
being 5°62 per cent. to daily average strength, as 
compared with 8:52 in 1923. The actual number 
of deaths was 55, viz., 12 at Dacca and 43 at 
Berhampore, as compared with 81 in 1923. Phthisis 
was the cause of death in 18 cases, senility in 9 
cases, all oecurred in the Berhampore Hospital. 
General tuberculosis was responsible for death in 
7 cases and diarrhea in 4 cases in all the hospitals. 


ACCIDENTS AND INJURIES. 


There was no accident or injury in the Dacca 
Mental Hospital. At Berhampore a serious accident 
occurred; a building situated in the outside garden 
of the hospital having collapsed during a severe 
liailstorm, a patient met instantaneous death. 

There also oecurred at Berhampore 7 cases of 


injury of serious nature, of which 5 were accidental 
and 2 inflicted by fellow-patients. 


ESCAPE. 


There was 1 case of escape from the Bhowani- 
pore Mental Observation Ward and 2 from the 
Berhampore Mental Hospital. A portion of the 
compound wall at Bhowanipore which was low 
afforded facility for the escape. This portion was 
raised to prevent further escapes. Of the two 
escapes at Berhampore one was captured and the 
other is still at large. 


OBSERVATION CASES. 


There were 104 cases under observation during 
the year, as against 63 in 1923; 65 of them were 
in the observation ward at Bhowanipore, 31 at 
Dacca, 6 at Berhampore and 2 at Gobra. Of 
these, 44 were certified as insanes and admitted 
into hospitals, 17 persons were released as uncerti- 
fiable, 33 persons, though certified as insanes, 
were released under Section 14, Act IV of 1912, 
2 died and 8 remained at the end of the year. 


CRIMINAL MENTAL PATIENTS. 


There was a criminal population of 569 in the 
mental institutions, viz., 210 at Dacca, 356 at 
Berhampore and 3 at Gobra, as compared with 
549 in 1923. Their daily average strengtn was 
472042, as against 453-97 in 1923. Sixty-two of 
them were discharged and 23 died. There re-. 
mained, therefore, 484 criminal patients on Decem- 
ber 31, viz., under trial 262, acquitted 140 and 
sentenced 82. Their erimes were murder in 214 
cases, culpable homicide in 47, grievous hurt in 
60, theft in 62, house trespass in 26 and other 
cffences in 75 cases. 


PRIVATE PATIENTS. 


Twenty private patients were admitted during 
the year 1924, as against 12 in the previous year, 
and 21 were remaining on January 1, 1924, as 
compared with 22 in 1923. Eleven were dis- 
charged, 2 died and 28 remained at the end of 
the year. 

FINANCE. 


The total receipts of the mental institutions 
(excluding those of the Gobra Mental Ward, for 
which no separate figures are available) amounted 
to Rs. 246,056, viz., Rs. 6,409 from fees of paying 
patients, Rs. 10,598 being the value of stores 
received from the manufacturing department, 
Hs, 200.413 being the receipts from the treasury and 
Rs. 28,636 being the book receipts. The corres- 
ponding figures for the preceding year were 
Rs. 317,228, Rs. 5,839, Rs. 8994, Rs. 215.654 
and Rs. 86,741, respectively 

The total expenditure amounted to Rs. 239.647, 
as compared with Rs. 311,389 in 1923. A smaller 
expenditure on buildings accounted for the decrease. 
The average annual cost per head of mental patients 
was Rs. 244-7-7, as against Rs. 327-3-9 in the year 
before, 


—— csee ~ 
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